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I. Certification 

 

Engineer’s Statement 
 

This report and plan for the SWMP design of Lots 2 & 3 of Falcon Marketplace, Subdivision Filing No. 1 

was prepared by me (or under my direct supervision) in accordance with the provisions of El Paso County 

Planning & Community Development Engineering Code of Standards and Specifications. 

 

 

________________________________    _________________ 

Jennifer R. Romano      Date 

Registered Professional Engineer 

State of Colorado No. 44401 

 

Developer’s Certification 
 

Dillon Real Estate Co. hereby certifies that the SWMP facilities for Lots 2 & 3 at Falcon Marketplace, 

Subdivision Filing No. 1 shall be installed and maintained according to the design presented in this report. 

 

This Erosion and Sediment Control Plan has been placed in the County of El Paso file for this project.  

The Plan fulfills the Urban Drainage and Flood Control District’s technical criteria and the criteria for 

erosion control and requirements of County of El Paso to the best of my knowledge.  I understand that 

additional erosion control measures may be needed if unforeseen erosion problems occur or if the 

submitted Plan does not function as intended.  The requirements of this Plan shall run with the land and 

be the obligation of the land owner until such time as the plan is properly completed, modified, or voided. 

 

  

________________________________    _________________ 

Authorized Signature      Date  

Dillon Real Estate Co.        
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II. General Requirements 

This Stormwater Management Plan (SWMP) has been prepared for King Soopers the developer of the 

site, to fulfill the SWMP requirements of the State of Colorado.  The SWMP identifies all potential pollution 

sources which may be expected to affect stormwater quality and the initial (construction phase) and final 

(after construction) erosion and sedimentation control requirements.  It also specifies the use and 

maintenance of control measures, designed in accordance with sound engineering and hydrologic 

practices, to reduce pollutants and sediment in stormwater discharges associated with construction 

activity.  The control measures are presented in detail in the text of this report and are shown on the 

Erosion and Sediment Control plans (Site Maps) included in the back of this report.  This site must 

implement the provisions of this SWMP as written and updated from commencement of construction 

activity until final stabilization is complete. Both the owner and operator must apply as permittees, except 

for instances where the duties of the owner and operator are managed by the owner. The permittee is 

responsible for updating the SWMP as construction activity on the site dictates and documenting any 

changes within this document.  Additionally, this SWMP details control measures and processes for spill 

prevention control and countermeasures which shall be adhered to on site. 

 

III. Narrative Site Description 

 

The project is located at the northwest corner of East Woodsmen Road and Meridian Road at Lots 2 & 3, 

Falcon Marketplace, Subdivision No. 1 in El Paso County, Colorado. The project is located on a portion of 

Section 1, Township 13 South, Range 65 West of the 6th P.M., El Paso County, State of Colorado.  A 

vicinity map is included in Section IV for reference. 

 

Project Coordinate Location 

• Longitude 104°36’27.97” W 

• Latitude 38°56’27.1” N 

 

Lot 2 is approximately 9.98 acres and Lot 3 is approximately 1.31 acres. Both lots consist of overlot 

graded pads covered mostly by native grasses. Lot 2 will be developed into a single-tenant commercial 

retail site with and Lot 3 will be developed into a fuel center. 

 

Nature of Construction Activity 
The project consists of the construction of 123,000 square foot King Soopers grocery store and 9 

dispenser island fuel facility.  Improvements will include cut/fill grading, underground utility mains and 

service extensions, building foundation and vertical construction, and installation of associated 

landscaping, parking, drives, and site amenities. 
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Sequence of Major Activities 
The projected sequence of work is expected to occur in the following order, with some overlap and 

adjustments as site conditions dictate: 

• Install control measures 

• Clear and grub 

• Rough overlot grading 

• Grade building pad 

• Trench and install underground utilities (sanitary, water, and storm) 

• Commerce vertical construction 

• Fine grade the remainder of the site 

• Pavement installation 

• Seed native areas and install permanent landscaping 

• Remove final control measures upon establishment of vegetation 

 

 

Construction is anticipated to begin in July 1, 2020 and substantial completion of the project is anticipated 

in August 1, 2021. 

 

The major phases of construction and their associated control measures are listed in the following table. 

 
 Clearing 

and 

Grubbing 

Rough 

Grading 

Utility 

Installation 

Building 

Construction 

Curb and 

Gutter 

Construction 

Paving Fine 

Grading  

Permanent 

Landscaping 

Dust Control 

   

 

    

Concrete Washout 

Area 

  

    

  

Good Housekeeping 

   

 

    

Silt Fence 

   

 

    

Inlet Protection 

   

 

    

Vehicle Tracking 

Control       

  

Stabilized Staging Area 

        

Street Sweeping 

   

 

    

Temporary Batch Plant         
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Extent of Disturbance 

The total area of the site is 11.50 acres.  Construction of this project will account for disturbed and 

impervious areas as shown in the table below.  The earthwork for this project will result in minimal fill 

material.  

 

Total Disturbed Area (ac) 11.50 

Pre-Construction Impervious Area (%) 87% 

Post-Construction Impervious Area (ac) 9.98 

Total new Impervious Area (5) 85% 

 

The adjusted cut and fill quantities are listed below. 

Cut Volume = 8,159 CY 

Fill Volume = 8,633 CY 

Net Volume = 474 CY Fill 

 

Soils 
The NRCS Web Soil Survey of El Paso County, Colorado indicates site soils to be 61.4% Columbine 

gravelly sandy loam, Hydrologic Soil Type A, 35.7% Blakeland-Fluvaquentic Haplaquolls, Hydrologic Soil 

Group A, and 3.0% Blakeland loamy sand, Hydrologic Soil Group A. NRCS describes Group A soils as 

having a high infiltration rate and low runoff potential when thoroughly wet. These soils consist mainly of 

deep, well drained to excessively drained sands or gravelly sands and have a high rate of water 

transmission. Although the existing soils in their current condition have low soil-erosion potential, once 

construction begins and existing vegetation is removed exposed soils will be susceptible to erosion and 

construction BMPs should be utilized to minimize the discharge of sediments. Refer to Appendix A for the 

soil survey information. 

 

Existing Vegetation 
The site currently exists as vacant land with native grasses throughout (95% vegetative cover). Aerial 

imagery was reviewed to determine existing ground cover vegetation. It is anticipated that the master 

developer will perform overlot grading and stabilize the site prior to the construction of the King Soopers 

site. 

 

Potential Pollution Sources 
During construction there is potential for pollution from grading, utility, paving, and building construction 

activities.  These activities include ground disturbance, refueling and maintenance of equipment, washing 

of equipment, concrete waste, and the on-site use of paints, solvents, and other chemicals required for 

construction. Additionally, there is potential for pollution from the concrete washout area, worker’s trash 
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and portable toilets.  Locations of potential pollution sources will be shown and updated on the Site Maps 

by the QSM.  The QSM is also responsible for adhering to the Spill Prevention and Control Plan included 

in Appendix E of this plan. 

 

Non-Stormwater Discharges 
Based on current information, the only non-stormwater discharges anticipated are landscape irrigation 

return flow, emergency firefighting activities, uncontaminated springs, and discharge to the ground of 

concrete washout water.   

 

If landscape irrigation is to be installed, then potential return flow from the irrigation system must be 

documented. 

 

Emergency firefighting activities that may occur on the site are permissible under the Colorado General 

Permit for Stormwater Discharges Associated with Construction Activity. 

 

Uncontaminated springs may be discharged at the site under the Colorado General Permit for 

Stormwater Discharged Associated with Construction Activity. 

 

A designated contained concrete washout area is located on the Site Map; infiltration discharge of 

concrete washout water from washing of tools and concrete mixer chutes may be discharged on this 

construction site provided that control measures in accordance with Part I.B.1.a.ii.(b) of the Colorado 

General Permit for Stormwater Discharges Associated with Construction Activity are installed to prevent 

pollution of groundwater and discharges do not leave the site as surface runoff or to surface waters. 

 

If low risk discharges including potable water monitoring devices, potable water snowmelt, or 

uncontaminated groundwater to land occur, they must be discharged in accordance with the CDPHE Low 

Risk Discharge policies. 

 

Receiving Waters 

The project area will drain to a proposed detention pond south of the site.  From there it will ultimately be 

conveyed east through an existing unnamed tributary to the ultimate receiving water, Middle Tributary.  A 

proposed detention pond that is to be installed by others will provide water quality and detention for runoff 

from the entire site. There are no springs, streams, wetlands or other surface waters on-site that will 

require maintenance of preexisting vegetation during construction.  

 

Since this property is currently zoned for commercial business district uses and has no historic 

designations, historic properties will not be encountered and will not place additional restrictions on 
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stormwater. Additionally, at the time this site develops after the master infrastructure is in place there will 

be no stream crossings on site.  
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IV. Site Map 

 

Vicinity Map 
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Aerial Map 

 
 

V. Stormwater Management Controls 

 

Qualified Stormwater Manager 
The Qualified Stormwater Manager (QSM) is an individual knowledgeable in the principles and practices 

of erosion and sediment control and pollution prevention and has the skills to assess conditions at 

construction sites that could impact stormwater quality and to assess the effectiveness of stormwater 

controls implemented to meet the requirements of the CDPS General Permit.  The Permittee(s) is 

responsible for ensuring that the inspector is a qualified stormwater manager.  The Permittee(s) shall 

designate a QSM who will be the contact for all SWMP related issues and the person responsible for its 

accuracy, completeness, and implementation.  The QSM should be a person with authority to adequately 

manage and direct day-to-day stormwater quality management activities at the site. 

 

The QSM is responsible for holding a weekly stormwater meeting attended by the Permittee(s) with all 

contractors and subcontractors involved in ground-disturbing activities to review the requirements of the 

Permit(s), the SWMP, and address any problems that have arisen in implementing the SWMP or 

maintaining the BMPs.  The QSM shall maintain a log of all weekly meetings and document the issues 

addressed in the meetings. 
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Potential Pollutant Sources 

 

Potential pollutant sources for this site include: 

 

Construction Vehicle Entrance and Vehicle Tracking of Sediments – There is potential for tracking of 

soils between the beginning of the grading process and the final stabilization of the site.  Construction 

vehicle entrances shall be minimized to reduce the potential for tracking of soils off-site and vehicle 

tracking control shall be installed at each construction entrance.  Vehicle tracking control is to be installed 

prior to land disturbance activities and sweeping is to take place as needed.  Vehicle access to the 

exposed and disturbed subgrade will be limited primarily to roll on/off earthmoving equipment and heavy 

materials delivery trucks.  The QSM is responsible for ensuring that access to exposed subgrade is 

limited, both in quantity and in timing relative to the tracking susceptibility of the soil as it relates to 

moisture content.  The QSM must keep the adjacent parking areas and public rights-of-way free from mud 

and other tracked debris from the site. 

 

Management of Contaminated Soils – Contaminated soils are not anticipated based on due diligence 

conducted for the project site.  If suspect soils are encountered construction activity shall immediately halt 

and environmental professionals shall review the materials and provide recommendations on handling of 

materials.  All handling of materials shall be in accordance with State and Federal regulations. 

 

Loading and Unloading Operations – Loading and unloading operations are expected during demolition 

and during the delivery and staging of materials and equipment.  Additionally, imported materials may be 

necessary to achieve final grades.  All loading and unloading operations of equipment shall be 

accomplished in areas protected by erosion and sediment controls. It is recommended that all equipment 

be cleaned on-site and within protected areas prior to exiting the site. 

 

Outdoor Storage Activities – Outdoor storage is anticipated during construction activities including 

delivery and staging of materials.  Potential chemicals include paint, fuel, oil, form oil, hydraulic fluid, 

plumbing glue, and fertilizer.  Outdoor storage activities shall be limited to the designated stabilized 

staging area.  All stored chemicals require protection from the elements and must be stored off the 

ground in some manner.  An emergency spill kit is required to be in proximity of any stored chemicals and 

hazardous materials.  The kit at a minimum would have a broom, chemical absorbent, shovel, and turn 

pallets.  Good housekeeping practices shall be employed to prevent pollution associated with solid, liquid, 

and hazardous construction-related materials and wastes.  Secondary containment for fuel tanks, 

petroleum products, and chemicals shall be utilized to reduce the likelihood of contamination of State 
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Waters and Waters of the United States.  The QSM shall show storage locations on the site maps and 

update them as needed. 

 

Fueling of Vehicles and Equipment – Vehicle and equipment fueling shall occur within the stabilized 

staging area.  Fueling is expected to occur during all phases of construction activity.  Under no 

circumstances shall fueling take place within 200 feet of any State Waters or Waters of the United States 

or within 50 feet of an inlet or ditch.  Spill response kits shall be readily available an accessible at 

locations where fueling takes place.  Please refer to the Hazardous Material Management and Spill 

Reporting Plan section for information on clean-up and disposal of spills. 

 

Temporary on-site fuel tanks for construction vehicles shall meet all state and federal regulations.  Tanks 

shall have approved spill containment with the capacity required by the applicable regulations.  From 

NFPA 30: All tanks shall be provided with secondary containment (i.e. containment external to and 

separate from primary containment). Secondary containment shall be constructed of materials of 

sufficient thickness, density, and composition so as not to be structurally weakened as a result of contact 

with the fuel stored and capable of containing discharged fuel for a period of time equal to or longer than 

the maximum anticipated time sufficient to allow recovery of discharged fuel. It shall be capable of 

containing 110% of the volume of the primary tank if a single tank is used, or in the case of multiple tanks, 

150% of the largest tank or 10% of the aggregate, whichever is larger. 

 

The tanks shall be in sound condition free of rust or other damage which might compromise containment.  

Fuel storage areas will meet all EPA, OSHA and other regulatory requirements for signage, fire 

extinguisher, etc.  Hoses, valves, fittings, caps, filler nozzles, and associated hardware shall be 

maintained in proper working condition at all times.  The location of fuel tanks shall be shown on the Site 

Maps and shall be located to minimize exposure to weather and surface water drainage features. 

 

A Spill Prevention and Control (SPCP) Plan has been included in Appendix E. 

 

Maintenance of Vehicles and Equipment – If equipment is to be maintained and stored in an open area 

this area should not be within the drip line of trees and not be within 100 feet of a watercourse or wetland. 

Runoff should be diverted away from watercourses and wetlands. Maintenance should be done on 

impervious areas surrounded with impervious berms. Where this is not possible, use pads designed to 

contain the pollutants which may leak or spill during maintenance operations. Impervious pads are 

particularly important on sandy and other course soils where spilled materials can easily leach into the 

groundwater.  Equipment shall be checked before and after each use and, minimally, during the weekly 
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stormwater inspection if otherwise idle.  Periodic checks of the equipment wash areas shall be performed 

to ensure proper operation. 

 

Hazardous Material Management and Spill Reporting Plan – Any hazardous or potentially hazardous 

material that is brought onto the construction site will be handled properly in order to reduce the potential 

for storm water pollution.  All materials used on this construction site will be properly stored including the 

use of secondary containment measures, handled, dispensed and disposed of following all applicable 

label directions.  Flammable and combustible liquids will be stored and handled according to 29 CFR 

1926.152.  Only approved containers and portable tanks shall be used for storage and handling of 

flammable and combustible liquids. 

 

Material Safety Data Sheets (MSDS) information will be kept on site for any and all applicable materials. 

 

In the event of an accidental spill, immediate action will be undertaken by the General Contractor to 

contain and remove the spilled material.  All hazardous materials will be disposed of by the Contractor in 

the manner specified by federal, state and local regulations and by the manufacturer of such products.  

As soon as possible, the spill will be reported to the appropriate agencies.  As required under the 

provisions of the Clean Water Act, any spill or discharge entering waters of the United States will be 

properly reported.  The General Contractor will prepare a written record of all spills and associated clean-

up and will provide also notify the El Paso County (719-520-6306).  The General Contractor will provide 

notice to Owner immediately upon identification of a reportable spill. 

 

Any spills of petroleum products or hazardous materials in excess of Reportable Quantities as defined by 

EPA or the state or local agency regulations, shall be immediately reported to the EPA National 

Response Center (1-800-424-8802), the Colorado Department of Public Health and Environment 

(CDPHE) (1-877-518-5608), and El Paso County (719-520-6306). 

 

The State reportable quantity for petroleum products is 25 gallons or more (or that cause a sheen on 

nearby surface waters). Spills from regulated aboveground and underground fuel storage tanks must be 

reported to the State Oil Inspector within 24 hours (after-hours contact CDPHE Emergency Spill 

Reporting Line).  This includes spills from fuel pumps.  Spills or releases of hazardous substances from 

regulated storage tanks in excess of the reportable quantity (40 CFR Part 302.6) must be reported to the 

National Response Center, the local fire authority immediately, the State Oil Inspector, and El Paso 

County within 24 hours. 

 

The reportable quantity for hazardous materials can be found in 40 CFR 302 at: 
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http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr302_main_02.tpl 

 

In order to minimize the potential for a spill of petroleum product or hazardous materials to come in 

contact with storm water, the following steps will be implemented: 

 

a) All materials with hazardous properties (such as pesticides, petroleum products, fertilizers, 

detergents, construction chemicals, acids, paints, paint solvents, additives for soil stabilization, 

concrete, curing compounds and additives, etc.) will be stored including secondary containment 

measures in a secure location, under cover, when not in use. 

 

b) The minimum practical quantity of all such materials will be kept on the job site and scheduled for 

delivery as close to time of use as practical. 

 

c) A spill control and containment kit (containing for example, absorbent material such as kitty litter 

or sawdust, acid neutralizing agent, brooms, dust pans, mops, rags, gloves, goggles, plastic and 

metal trash containers, etc.) will be provided on the construction site and location(s) shown on 

Site Maps.  The kit should be inspected for completeness as a part of weekly stormwater 

inspections. 

 

d) All of the product in a container will be used before the container is disposed of.  All such 

containers will be triple rinsed with water prior to disposal.  The rinse water used in these 

containers will be disposed of in a manner in compliance with state and federal regulations and 

will not be allowed to mix with storm water discharges. 

 

e) All products will be stored in and used from the original container with the original product label. 

 

f) All products will be used in strict compliance with instructions on the product label. 

 

g) The disposal of excess or used products will be in strict compliance with instructions on the 

products label and local regulations. 

 

The contractor is responsible for the Spill Prevention and Control Plan (SPCP) included in Appendix D of 

the SWMP.  If the contractor elects to provide his own SPCP it must be included in Appendix D as a 

replacement.  A contractor provided SPCP shall clearly state measures to stop the source of a spill, 

contain the spill, clean up the spill, dispose of contaminated materials, and train personnel to prevent and 

control future spills.  In addition, the SPCP must include contact and documentation requirements for 

http://www.ecfr.gov/cgi-bin/text-idx?tpl=/ecfrbrowse/Title40/40cfr302_main_02.tpl
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each of the Minor, Significant, and Hazardous spill magnitudes.  Further requirements are listed below in 

the equipment fueling section. 

 

Significant Dust or Particulate Generating Processes – Dust and airborne particulates can be 

expected during clearing and grubbing, site grading, saw cutting, and final stabilization activities.  Dust 

mitigation shall be implemented as necessary. 

 

Routine Maintenance Activities Involving Chemicals, Detergents, Fuels, Solvents, Oils, etc. – On-

site routine maintenance activities involving fertilizers, pesticides, detergents, fuels, solvents, oils, etc. 

shall occur within the stabilized staging area when possible and shall be kept to a minimum.  Routine 

maintenance activities are expected to occur during all phases of construction activity.  The QSM shall 

show storage locations on the appropriate plan sheets and update them as needed.  All chemicals are to 

be protected from the elements.  Spill response kits shall be readily available an accessible at locations 

where maintenance takes place.  Please refer to the Hazardous Material Management and Spill 

Reporting Plan section for information on clean-up and disposal of spills. 

 

On-Site Waste Management – Waste generation is expected as a result of construction activities.  All 

waste shall be properly stored and disposed of to minimize the potential for pollution of stormwater or 

snowmelt runoff.  Additionally, on-site waste should be stored such that wind will not transport refuse 

away from the storage area.  This may include the use of storage containers, dumpsters, fencing or 

covers. 

 

Concrete Truck/Equipment Washing (including truck chute and associated fixtures and 

equipment) – Concrete washout area shall be installed prior to any concrete placement on site. Signs 

shall be placed at the construction entrance(s), at the washout area, and elsewhere as necessary to 

clearly indicate the location of the concrete washout area. The washout area shall be repaired and 

enlarged or cleaned out as necessary to maintain capacity for wasted concrete. Concrete and concrete 

wash water shall be removed from the site and disposed of at an accepted waste facility. 

 

Dedicated Asphalt and Concrete Batch Plants – It is not anticipated that a temporary batch plant is 

needed. Should a batch plant be required, it shall be protected by sediment traps, silt fence, diversion 

ditches or other perimeter protection as appropriate to keep stockpiled material within the plant area and 

located on the Site Maps by the QSM. 

 

 

 



King Soopers #147 

3/18/2020 

 

  

Galloway & Company, Inc. Page 17 of 32 

Non-Industrial Waste Management 

• Worker’s Trash – The site shall be policed at the end of each work day to be kept free of trash 

and debris resulting from workers day to day activities. If necessary, utilize clearly marked and 

protected containers for trash and debris at convenient locations throughout the site.  Burying of 

waste on site is prohibited.  Trash must be properly contained at the end of each day. 

 

• Portable Toilets – All personnel involved with construction activities must comply with state and 

local sanitary or septic system regulations.  Temporary sanitary facilities will be provided at the 

site throughout the construction phase.  They must be utilized by all construction personnel and 

must be serviced weekly by a commercial operator.  The location of sanitary facilities shall be 

shown on the Site Maps.  Portable toilets must be securely anchored a minimum of 10’ behind 

curbs and are not allowed within 50’ of inlets or within 50’ of a water of the State or the municipal 

storm drain system. 

 

• Concrete and Saw Cutting Waste – Concrete and asphalt cutting are expected during 

demolition activities.  The waste material from these operations will be fully contained and 

cleaned up immediately by vacuum.  Any remaining residue shall be cleaned by vacuum or street 

sweeping. 

 

Dewatering – Dewatering of excavations shall occur as permitted by a Water Quality Control Division 

Low Risk Guidance Document.  Any water from dewatering operations shall be uncontaminated and 

discharge to a control measure and captured on-site for infiltration and/or evaporation.  Under no 

circumstances shall construction dewatering water be allowed to leave the site as surface runoff.  If 

contamination of groundwater is suspected, a separate construction dewatering permit will be required. 

 

Control Measures for Stormwater Pollution Prevention 
The following erosion control, sediment control, materials management, and site management measures 

shall be utilized and/or installed as indicated on the site maps to reduce the potential of the sources 

identified above to contribute pollutants to stormwater discharges. 

 

The following structural control measures are anticipated to be implemented on this site: 

 

 

BMP Quantity Unit 

Wind Erosion and Dust Control 11.50 AC 

Concrete Washout Area 2 EA 

Silt Fence 1521 LF 
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Vehicle Tracking Control 311 SY 

Stabilized Staging Area 481 SY 

 

Site maps and control details can be found in Appendix B of this document. 

 

Erosion Control 
 

Wind Erosion and Dust Control – Wind erosion and dust control measures help to keep soil particles 

from entering the air as a result of land disturbing construction activities.  These control measures include 

a variety of practices generally focused on either graded disturbed areas or construction roadways.  For 

graded areas, practices such as seeding and mulching, use of soil binders, site watering, or other 

practices that provide prompt surface cover should be used.  For construction roadways, road watering 

and stabilized surfaces should be considered.  Dust control measures should be used on any site where 

dust poses a problem to air quality.  Dust control is important to control for the health of construction 

workers and surrounding waterbodies.  Dust control shall be implemented throughout construction once 

the site has any exposed, bare soil.  It shall be implemented until all bare soil has been covered by final 

stabilization. 

 

Materials Management 
 

Concrete Washout Area – The concrete washout area shall be installed prior to any concrete placement 

on site. Signs shall be placed at the construction entrance(s), at the washout area, and elsewhere as 

necessary to clearly indicate the location of the concrete washout area. The washout area shall be 

repaired and enlarged or cleaned out as necessary to maintain capacity for wasted concrete. Concrete 

shall be removed from the site and disposed of at an accepted waste facility.  The concrete washout area 

shall be installed as shown on site maps prior to any concrete work.  It shall remain in place until all 

concrete work is complete. 

 

Good Housekeeping Practices – A clean and orderly work site reduces the possibility of accidental 

spills and reduces safety hazards to employees and subcontractors.  It will also help minimize potential 

contamination of stormwater runoff.  Housekeeping practices are to include providing waste 

management, establishing proper building material staging areas, designating paint and concrete 

washout areas, establishing proper equipment and vehicle fueling and maintenance practices, controlling 

equipment and vehicle washing and allowable non-stormwater discharges, and developing a spill 

prevention and response plan.  Good housekeeping practices shall be employed throughout the duration 

of construction. 
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Sediment Control 

 

Silt Fence – Silt fence is a synthetic permeable woven or non-woven geotextile fabric incorporating 

support stakes at intervals sufficient to support the fence (5-feet maximum distance between posts), 

water, and sediment retained by the fence.  The fence is designed to retain sediment-laden storm water 

and allow settlement of suspended soils before the storm water flows through the fabric and discharges 

off-site.  Silt fence shall be located on the contour to capture overland, low-velocity sheet flows.  Silt fence 

shall be installed at the start of construction prior to any earth moving activities.  Silt fence shall remain in 

place until site construction has been completed to a point where other control measures can control the 

remaining sediment concerns. 

 

Storm Sewer Inlet Protection – Inlet protection devices intercept and/or filter sediment before it can be 

transported from a site into the storm drain system and discharged into a lake, river, stream, wetland, or 

other body of water.  These devices also keep sediment from filling or clogging storm drain pipes, ditches, 

and downgradient sediment traps or ponds. Inlet protection may also include placement of a barrier to 

create a bypass of an inlet transferring flow downstream to a sediment trap, basin, or other inlet 

discharging to a non-critical area.  The primary mechanism is to place controls in the path of flow 

sufficient to slow the sediment-laden water to allow settlement of suspended soils before discharging into 

the storm sewer.  It is possible that as construction progresses from storm sewer installation through to 

paving that the inlet protection devices should change.  All inlet protection devices create ponding of 

storm water.  This should be taken into consideration when deciding on which device or devices should 

be used.  Inlet protection shall be installed around all existing inlets at the start of construction prior to any 

earth moving activities and around all proposed inlets as they are constructed.  Inlet protection shall 

remain in place until final stabilization (pavement and/or landscaping). 

 

Site Management and Other Practices 
 

Construction Phasing and Scheduling – Effective construction site management to minimize erosion 

and sediment transport includes attention to construction phasing, scheduling, and sequencing of land 

disturbing activities.  On most construction projects, erosion and sediment controls will need to be 

adjusted as the project progresses and should be documented in the SWMP.  All construction projects 

can benefit from upfront planning to phase and sequence construction activities to minimize the extent 

and duration of disturbance.  Larger projects and linear construction projects may benefit most from 

construction sequencing or phasing, but even small projects can benefit from construction sequencing 

that minimizes the duration of disturbance.  Typically, erosion and sediment controls needed at a site will 

change as a site progresses through the major phases of construction.  Erosion and sediment control 
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practices corresponding to each phase of construction must be documented in the SWMP. This project 

does not rely on control measures owned or operated by another entity. 

 

Protection of Existing Vegetation – Existing vegetation should be preserved for the maximum practical 

duration on a construction site through the use of effective construction phasing.  Preserving vegetation 

helps to minimize erosion and can reduce revegetation costs following construction.  Potential sources of 

injury to existing trees include soil compaction during grading or due to construction traffic, direct 

equipment-related injury such as bark removal, branch breakage, surface grading and trenching, and soil 

cut and fill.  In order to minimize injuries that may lead to immediate or later death of the tree, tree 

protection zones shall be established at the beginning of a construction project and remain in place until 

final stabilization. 

 

Vehicle Tracking Control – Vehicles leaving construction sites can track sediment onto adjoining 

roadways. This sediment can create safety hazards and contribute significantly to sediment pollution in 

waterways. The purpose of a vehicle tracking control measure is to prevent soil and mud on work 

vehicles from being carried offsite and deposited on public roads, parking lots, and other areas.  All points 

closed to the general public and providing access into the construction site shall include a marked 

construction exit that will be monitored for any signs of tracking from the construction site.  It is expected 

that only trailer delivered equipment will access the exposed subgrades and that vehicle tracking to the 

adjacent publicly accessible parking and the public rights-of-way should not be evident.  However, if that 

proves not to be the case a roughened exit composed of ribbed steel plate and down-gradient silt dikes is 

to be installed to the dimensions shown on the site maps.  The rough texture of the plates helps to 

remove clumps of soil adhering to the construction vehicle tires through the action of vibration and jarring 

over the rough surface and the friction of the ribbed matrix against soils attached to vehicle tires.  It may 

also be necessary to install a wheel wash system.  If this is done, a sediment trap control must be 

installed to treat the wash water before it discharges from the site.  Discharge must be directed to the 

sediment basin within the limits of construction as indicated.  The vehicle tracking control shall be 

installed at all construction access points at the start of construction prior to any earth moving activities.  It 

shall remain in place until permanent pavement is installed. 

 

Stabilized Staging Area – This is a clearly designated area where construction equipment and vehicles, 

stockpiles, waste bins, and other construction-related materials are stored.  The stabilized storage area 

consists of a stabilized surface, covered with 3-inch diameter aggregate or larger.  The stabilized staging 

area shall be installed as shown on the site maps at the start of construction prior to any earth moving 

activities.  It shall remain in place until permanent pavement is installed. 
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Street Sweeping and Vacuuming – Street sweeping and vacuuming remove sediment that has been 

tracked onto roadways to reduce sediment transport into storm drain systems or a surface waterway.  

Street sweeping or vacuuming should be conducted when there is noticeable sediment accumulation on 

roadways on or adjacent to the construction site.  Typically, this will be concentrated at the entrance/exit 

to the construction site.  Well-maintained stabilized construction entrances, vehicle tracking controls and 

tire wash facilities can help reduce the necessary frequency of street sweeping and vacuuming.  Street 

sweeping shall occur as needed.  

 

Paving and Grinding Operations – Runoff from paving and grinding operations shall be managed to 

minimize pollutants entering storm drainage systems and natural waterways.  Use runoff management 

practices during all paving and grinding operations such as surfacing, resurfacing, and saw cutting. 

 

Revising Control Measures and the SWMP 
Should there be changes to the implemented control measures the QSM shall be notified and the SWMP 

modified to accurately reflect the field conditions.  Examples include, but are not limited to, removal of 

control measures, identification of new potential pollutant sources, addition of control measures, 

modification of control measure installation and implementation criteria or maintenance procedures, and 

changes in items included in the Site Map and/or description.  SWMP revisions must be made prior to 

changes in site conditions, except for Responsive SWMP Changes, as follows: 

 

• SWMP revisions must be made immediately after changes are made in the field to address 

control measure installation and/or implementation issues; or 

 

• SWMP revisions that require the development of supporting documentation (e.g. design of 

sediment basin capacity) must be made as soon as practicable, but in no case more than 72 

hours, after change(s) in control measure installation and/or implementation occur at the site. 

 

  Notation must be included in the plan that identifies: 

• The date of the site change 

• The control measure removed or modified 

• The location(s) of those control measure(s) 

• Any changes to the control measure(s) 

 

This SWMP should be viewed as a “living document” that is to be continuously reviewed and modified as 

part of the overall process of assessing and managing stormwater quality issues on-site. 
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VI. Final Stabilization & Long-Term Stormwater Management 

 

Permanent stabilization of the site will include permanent landscaping areas and pavement placement.  

Final site stabilization is achieved when perennial vegetative cover provides permanent stabilization with 

a density greater than 70 percent of pre-disturbance levels over the entire area to be stabilized by 

vegetative cover or equivalent cover has been employed.  Additionally, all permanent stormwater control 

measures must be completed and operational as designed and any stormwater conveyances cleaned of 

sediment and stabilized.  Further, all temporary stormwater control measures must be removed unless 

designed to decompose on-site. 

 

Inactivation of Permit Coverage 
Once the criteria for final stabilization have been met, the Permittee shall make a request to terminate the 

permit through the Colorado Environmental Online Services (CEOS) system. 

 

The QSM shall provide a completed SWMP binder to the owner at the conclusion of the project which will 

include the original SWMP, all markups or other changes to the SWMP, and inspection and maintenance 

records.  The owner shall keep this document on file for a minimum of 3 years after construction 

completion. 

 

VII. Inspection & Maintenance Procedures 

 

The contractor must keep the approved SWMP on site at all times.  The person(s) inspecting the site may 

be on the Permittee’s staff or a third party hired to conduct stormwater inspections under the direction of 

the Permittee.  The Permittee is responsible for ensuring that the inspector is a qualified stormwater 

manager. All regulatory authorities may inspect the land or site covered by the SWMP at any time, without 

prior notice, for compliance with the SWMP.  If site conditions indicate that the objectives of this section 

are not being met, the operator shall make appropriate modifications to the SWMP.  Any modification 

must be recorded on the owner’s copy of the SWMP and the QSM notified.  The Permittee must maintain 

inspection records on site with the SWMP and such records must be provided to the regulatory agencies 

for review upon request. At a minimum, the inspection report must include: 

• The inspection date 

• Name(s) and title(s) of personnel conducting the inspection 

• Weather conditions at the time of inspection 

• Phase of construction at the time of inspection 

• Estimated acreage of disturbance at the time of inspection 

• Location(s) of discharges of sediment or other pollutants from the site 
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• Location(s) of control measures needing maintenance 

• Location(s) and identification of inadequate control measures 

• Location(s) and identification of additional control measures needed that were not in place at the 

time of inspection. 

• Description of the minimum inspection frequency (either in accordance with Part I.D.2., I.D.3. or 

I.D.4.) utilized when conducting each inspection. 

• Deviations from the minimum inspection schedule as required in Part I.D.2. 

• After adequate corrective action(s) and maintenance have been taken, or where a report does not 

identify incidents requiring corrective action or maintenance, the report shall contain a statement 

as required in Part I.A.3.f. 

 

The State Construction Stormwater Site Inspection Report template has been included in Appendix D. 

The Permittee may provide their own inspection report if desired, but must ensure it meets the 

requirements above. 

 

Inspection Schedules 
Between the time this SWMP is implemented and final Inactivation Notice or Termination Application has 

been submitted, all disturbed areas and pollutant controls must be inspected with one of the following 

minimum frequencies: 

• At least one inspection every 7 calendar days 

• At least one inspection every 14 calendar days, plus post-storm event inspections conducted 

within 24 hours after the end of any precipitation or snowmelt event that causes surface erosion. 

If more frequent inspections are required to ensure that control measures are properly maintained and 

operated, the inspection schedule must be modified to meet this need.  The first site inspection must 

occur within 7 calendar days of the commencement of construction activities on site. The contractor and 

QSM shall adhere to the maintenance schedules listed in the details for each control measure.  

Permittees must conduct site inspections at least once every 7 calendar days for sites that discharge to a 

water body designated as an Outstanding Water by the Water Quality Control Commission. Preventative 

maintenance shall be coupled with periodic inspections. 

 

Inspection Procedures 
The purpose of site inspections is to assess performance of pollutant controls.  Based on these 

inspections the contractor, in consultation with the QSM (if different) will decide whether it is necessary to 

modify this SWMP, add or relocate controls, or revise or implement additional control measures in order 

to prevent pollutants from leaving the site via stormwater runoff.  The contractor has the duty to cause 

pollutant control measures to be repaired, modified, supplemented, or take additional steps as necessary 
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in order to achieve effective pollutant control.  Note: If a control measure is covered by snow, mark the 

control measure as not applicable and document the reason the control measure cannot be inspected on 

the daily report. 

 

The inspection must include observation of: 

 

• The construction site perimeter and discharge points, including discharges into a storm sewer 

system 

• All disturbed areas 

• Areas used for material/waste storage that are exposed to precipitation 

• Areas determined to have a significant potential for stormwater pollution, such as demolition 

areas, concrete washout areas, or construction vehicle entrances 

• All erosion and sediment control measures identified in the SWMP 

• Structural control measures that may require maintenance, such as secondary containment 

around fuel tanks or the condition of spill response kits 

 

Examples of specific items to evaluate during site inspections are listed below.  This list is not intended to 

be comprehensive.  During each inspection, the inspector must evaluate overall pollutant control system 

performance as well as particular details of individual system components.  Additional factors should be 

considered as appropriate to the circumstances.  Additional information on maintenance requirements 

can be found in the BMP Fact Sheets in Volume 3 of the Urban Storm Drainage Criteria Manual by the 

Urban Drainage and Flood Control District. 

 

• Construction Exit and Track Out – Locations where vehicles enter and exit the site must be 

inspected for evidence of off-site sediment tracking.  A stabilized construction exit shall be 

constructed where vehicles enter and exit.  Exits shall be maintained or supplemented as 

necessary to prevent the release of sediment from vehicles leaving the site.  Any sediment 

deposited on the roadway shall be swept as necessary throughout the day or at the end of every 

day and disposed of in an appropriate manner.  Sediment shall NOT be washed into storm sewer 

systems. 

 

• Erosion Control Devices – Rolled erosion control products (nets, blankets, turf reinforcement 

mats) and marginally vegetated areas (areas not meeting required vegetative densities for final 

stabilization) must be inspected weekly.  Rilling, rutting and other signs of erosion indicate the 

erosion control device is not functioning properly and additional erosion control devices are 

warranted. 
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• Material Storage Areas – Material storage areas should be located to minimize exposure to 

weather.  Inspections shall evaluate disturbed areas and areas used for storing materials that are 

exposed to rainfall for evidence of, or the potential for, pollutants entering the drainage system or 

discharging from the site.  If necessary, the materials must be covered or original covers must be 

repaired or supplemented.  Also, protective berms must be constructed, if needed, in order to 

contain runoff from material storage areas.  All state and local regulations pertaining to material 

storage areas will be adhered to. 

 

• Discharge Points – All discharge points must be inspected to determine whether erosion and 

sediment control measures are effective in preventing discharge of sediment from the site or 

impacts to receiving waters. 

 

Control Measure Maintenance/Replacement and Failed Control Measures 
The Colorado General Permit for Stormwater Discharges Associated with Construction Activity requires 

that all erosion and sediment control practices and other protective measures identified in the SWMP be 

maintained in effective operating condition and in accordance with good engineering, hydrologic and 

pollution control practices.  Sediment that has been collected by sediment controls, such as silt fence and 

inlet protection, shall be removed when observed to prevent failure of control measures, and remove the 

potential of that sediment from being discharged from the site if the control measure did fail.  Removed 

sediment shall be properly disposed of on-site.  Maintenance activities to correct problems noted during 

inspections must be documented as discussed in the documentation section below.  The inspection 

process must also include procedures to ensure that, when needed, control measures are replaced or 

new control measures added to adequately manage the pollutant sources at the site.  This procedure is 

part of the ongoing process of revising the control measures and the SWMP as discussed above, and any 

changes to control measures must be recorded in the SWMP.  The SWMP must be modified as soon as 

practicable to reflect current conditions.  Control measures that have failed or have the potential to fail 

without maintenance or modifications must be addressed as soon as possible, immediately in most 

cases, to prevent the discharge of pollutants.  If it is infeasible to install or repair a control measure 

immediately after discovering the deficiency, the following information must be documented and kept on 

record: 

1) Describe why it is infeasible to initiate the installation or repair immediately; and 

2) Provide a schedule for installing or repairing the control measure and returning it to an effective 

operating condition as soon as possible. 

If applicable, the Permittee must remove and properly dispose of any unauthorized release or discharge 

(e.g. discharge of non-stormwater, spill or leak not authorized by the Construction Stormwater Permit).  
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The Permittee must also clean up any contaminated surfaces to minimize discharges of the material in 

subsequent storm events. 

 

Record Keeping and Documentation 
All erosion control measures and stabilizations shall be inspected weekly and after each precipitation or 

snow melt event. The Permittee must document inspection results and maintain a record of the results for 

a period of 3 years following closing of permit coverage. These records must be made available to the 

Owner, the City & County, the State, or the EPA upon request. The following items must be documented 

as part of the site inspections: 

• The inspection date 

• Name(s) and title(s) of personnel making the inspection 

• Location(s) of discharges of sediment or other pollutants from the site 

• Location(s) of control measures that need to be maintained 

• Location(s) of control measures that failed to operate as designed or proved inadequate for a 

particular location 

• Location(s) where additional control measures are needed that were not in place at the time of 

inspection 

• Deviations from the minimum inspection schedule as indicated above 

• Description and dates of corrective actions taken including requisite changes to the SWMP 

 

After adequate corrective action(s) has been taken, or where a report does not identify any incidents 

requiring corrective action, the report shall contain a signed statement indicating the site is in compliance 

with the permit to the best of the signer’s knowledge and belief. 

 

Record of spills, leaks, or overflows that result in the discharge of pollutants must be documented and 

maintained.  Information that should be recorded for all occurrences includes the time and date, weather 

conditions, reasons for the spill, who the spill was reported to, etc. 

 

A complete copy of the SWMP shall be kept with the inspection and maintenance records for the 

aforementioned 3-year period.  <Permittee to provide physical address.> 

 

VIII. Conclusion 

 

Conformance with Standards 
The Stormwater Management report for King Soopers at Falcon Marketplace, Subdivision Filing No. 1 

was prepared in compliance with the El Paso County Planning & Community Development Engineering 
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Code of Standards and Specifications and the Colorado General Permit for Stormwater Discharges 

Associated with Construction Activity. 

 

 

Drainage Concept 
The proposed erosion and sediment control measures do not alter the proposed drainage patterns, 

volumes, or control points from the submitted/approved Final Drainage Report for Falcon Marketplace at 

Subdivision Filing No. 1 applicable to this development. 

 

IX. References 

 

1. El Paso County Planning & Community Development Engineering Code of Standards and 

Specifications – 2016 Edition, El Paso County.   

2. Urban Storm Drainage Criteria Manual, Volume 3, Urban Drainage and Flood Control District, 

revised April 2018.   

3. General Permit Application and Stormwater Management Plan Preparation Guidance, 

Colorado Department of Public Health and Environment, Revised April 2019.   
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Appendix A – Reference Information 

El Paso County Grading and Erosion Control Plan Checklist 

El Paso County Stormwater Management Plan Checklist 

NRCS Web Soil Survey Information 

FEMA FIRMette 

El Paso County Grading and Erosion Control Permit 



                              2880 International Circle, Suite 110

                              Colorado Springs, CO  80910                    EL PASO COUNTY PLANNING AND

                              Phone 719-520-6300                                       COMMUNITY DEVELOPMENT

                              Fax 719-520-6695                                                          DEPARTMENT
                              www.elpasoco.com

Revised: July 2019 Applicant PCD

Vicinity map. X
Adjacent city/town/jurisdictional boundaries, subdivision names, and property parcel numbers labeled. X
North arrow and acceptable scale (1”=20’ to 1”=100’). X
Legend for all symbols used in the plan. X
Existing and proposed property lines.  Proposed subdivision boundary for subdivision projects. X
All existing structures. X
All existing utilities. X
Construction site boundaries. X
Existing vegetation (notes are acceptable in cases where there is no notable vegetation, only 

grasses/weeds, or site has already been stripped). X

FEMA 100-yr floodplain. X
Existing and proposed water courses including springs, streams, wetlands, detention ponds, stormwater 

quality structures, roadside ditches, irrigation ditches and other water surfaces.  Show maintenance of pre-

existing vegetation within 50 feet of a receiving water.
X

Existing and proposed contours 2 feet or less (except for hillside). X
Limits of disturbance delineating all anticipated areas of soil disturbance. X
Identify and protect areas outside of the construction site boundary with existing fencing, construction 

fencing or other methods as appropriate. X

Offsite grading clearly shown and called out. N/A
Areas of cut and fill identified. X
Conclusions from soils/geotechnical report and geologic hazards report incorporated in grading design 

(slopes, embankments, materials, mitigation, etc.) X
Proposed slopes steeper than 3:1 with top and toe of slope delineated.  Erosion control blanketing or other 

protective covering required. N/A

Stormwater flow direction arrows. X
Location of any dedicated asphalt / concrete batch plants. N/A
Areas used for staging, storage of building materials, soils (stockpiles) or wastes.  The use of construction 

office trailers requires PCD permitting. X
All proposed temporary construction control measures, structural and non-structural.  Temporary 

construction control measures shall be identified by phase of implementation to include” “initial,” “interim,” 

and “final” or shown on separate phased maps identifying each phase.
X

Vehicle tracking provided at all construction entrances/exits.  Construction fencing, barricades, and/or 

signage provided at access points not to be used for construction. X

Temporary sediment ponds provided for disturbed drainage areas greater than 1 acre.  X
Dewatering operations to include locations of diversion, pump and discharge(s) as anticipated at time of 

design. N/A
All proposed temporary construction control measure details.  Custom or other jurisdiction's details used 

must meet or exceed EPC standards. X
Any offsite stormwater control measure proposed for use by the project and not under the direct control or 

ownership of the Owner or Operator. N/Aaa
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                              www.elpasoco.com
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                              GRADING AND EROSION CONTROL PLAN CHECKLIST

Existing and proposed permanent storm water management facilities, including areas proposed for 

stormwater infiltration or subsurface detention. X

Existing and proposed easements (permanent and construction) including required off site easements. X
Retaining walls (not to be located in County ROW unless approved via license agreement).  Design by P.E. 

and building permit from Regional Building Department required for walls greater than or equal to 4 feet in 

height, series of walls, or walls supporting a surcharge.
X

Plan certified by a Colorado Registered P.E., with EPC standard signature blocks for Engineer, Owner and 

EPC.
Engineer’s Statement (for standalone GEC Plan): 

This Grading and Erosion Control Plan was prepared under my direction and supervision and is correct to 

the best of my knowledge and belief. Said Plan has been prepared according to the criteria established by 

the County for Grading and Erosion Control Plans. I accept responsibility for any liability caused by any 

negligent acts, errors or omissions on my part in preparing this plan. 

_______________________________________ _______________

Engineer of Record Signature                                 Date

X

Engineer’s Statement  (for GEC Plan within Construction Drawing set): 

These detailed plans and specifications were prepared under my direction and supervision.  Said plans and 

specifications have been prepared according to the criteria established by the County for detailed roadway, 

drainage, grading and erosion control plans and specifications, and said plans and specifications are in 

conformity with applicable master drainage plans and master transportation plans.  Said plans and 

specifications meet the purposes for which the particular roadway and drainage facilities are designed and 

are correct to the best of my knowledge and belief.  I accept responsibility for any liability caused by any 

negligent acts, errors or omissions on my part in preparation of these detailed plans and specifications. 

_______________________________________ _______________

Engineer of Record Signature                                 Date

N/A

Owner’s Statement (for standalone GEC Plan): 

I, the owner/developer have read and will comply with the requirements of the Grading and Erosion Control 

Plan. 

____________________________________  ________________

Owner Signature                                                   Date

X

Owner’s Statement (for GEC Plan within Construction Drawing set): 

I, the owner/developer have read and will comply with the requirements of the grading and erosion control 

plan and all of the requirements specified in these detailed plans and specifications. 

____________________________________  ________________

Owner Signature                                                   Date

N/A
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                              GRADING AND EROSION CONTROL PLAN CHECKLIST

El Paso County (standalone GEC Plan): 

County plan review is provided only for general conformance with County Design Criteria. The County is 

not responsible for the accuracy and adequacy of the design, dimensions, and/ or elevations which shall be 

confirmed at the job site. The County through the approval of this document assumes no responsibility for 

completeness and/ or accuracy of this document. 

Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage 

Criteria Manual Volumes 1 and 2, and Engineering Criteria Manual, as amended.

In accordance with ECM Section 1.12, these construction documents will be valid for construction for a 

period of 2 years from the date signed by the El Paso County Engineer. If construction has not started 

within those 2 years, the plans will need to be resubmitted for approval, including payment of review fees at 

the Planning and Community Development Director's discretion.

_______________________________________ ____________

County Engineer/ECM Administrator                        Date

X

Soils report / geotechnical investigation as appropriate for grading/utilities/drainage/road construction. X
Use Agreement/easement between the Owner or Operator and other third party for use of all offsite grading 

or stormwater control measures, used by the owner or operator but not under their direct control or X

Floodplain Development Permit N/A
USACE 404/wetlands permit/mitigation plan N/A
FEMA CLOMR N/A
State Engineer's permit/Notice Of Intent to Construct

Stormwater Management Plan (SWMP) X
Financial Assurance Estimate (FAE)  (signed) X
Erosion and Stormwater Quality Control Permit (ESQCP)  (signed) X
Pre-Development Site Grading Acknowledgement and Right of Access Form  (signed)

Conditions of Approval met?
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                              GRADING AND EROSION CONTROL PLAN CHECKLIST

Stormwater discharges from construction sites shall not cause or threaten to cause pollution, 

contamination, or degradation of State Waters. All work and earth disturbance shall be done in a manner 

that minimizes pollution of any on-site or off-site waters, including wetlands.
X

Notwithstanding anything depicted in these plans in words or graphic representation, all design and 

construction related to roads, storm drainage and erosion control shall conform to the standards and 

requirements of the most recent version of the relevant adopted El Paso County standards, including the 

Land Development Code, the Engineering Criteria Manual, the Drainage Criteria Manual, and the Drainage 

Criteria Manual Volume 2.  Any deviations from regulations and standards must be requested, and 

X

A separate Stormwater Management Plan (SMWP) for this project shall be completed and an Erosion and 

Stormwater Quality Control Permit (ESQCP) issued prior to commencing construction. Management of the 

SWMP during construction is the responsibility of the designated Qualified Stormwater Manager or Certified 

Erosion Control Inspector.  The SWMP shall be located on site at all times during construction and shall be 

kept up to date with work progress and changes in the field.

X

Once the ESQCP is approved and a “Notice to Proceed” has been issued, the contractor may install the 

initial stage erosion and sediment control measures as indicated on the approved GEC.  A Preconstruction 

Meeting between the contractor, engineer, and El Paso County will be held prior to any construction.  It is 

the responsibility of the applicant to coordinate the meeting time and place with County staff.

X

Control measures must be installed prior to commencement of activities that could contribute pollutants to 

stormwater.  control measures for all slopes, channels, ditches, and disturbed land areas shall be installed 

immediately upon completion of the disturbance.
X

All temporary sediment and erosion control measures shall be maintained and remain in effective operating 

condition until permanent soil erosion control measures are implemented and final stabilization is 

established.  All persons engaged in land disturbance activities shall assess the adequacy of control 

measures at the site and identify if changes to those control measures are needed to ensure the continued 

effective performance of the control measures.  All changes to temporary sediment and erosion control 

measures must be incorporated into the Stormwater Management Plan.

X

Temporary stabilization shall be implemented on disturbed areas and stockpiles where ground disturbing 

construction activity has permanently ceased or temporarily ceased for longer than 14 days.   X
Final stabilization must be implemented at all applicable construction sites.  Final stabilization is achieved 

when all ground disturbing activities are complete and all disturbed areas either have a uniform vegetative 

cover with individual plant density of 70 percent of pre-disturbance levels established or equivalent 

permanent alternative stabilization method is implemented.  All temporary sediment and erosion control 

measures shall be removed upon final stabilization and before permit closure.

X

All permanent stormwater management facilities shall be installed as designed in the approved plans.  Any 

proposed changes that effect the design or function of permanent stormwater management structures must 

be approved by the ECM Administrator prior to implementation.
X

Earth disturbances shall be conducted in such a manner so as to effectively minimize accelerated soil 

erosion and resulting sedimentation. All disturbances shall be designed, constructed, and completed so 

that the exposed area of any disturbed land shall be limited to the shortest practical period of time.  Pre-

existing vegetation shall be protected and maintained within 50 horizontal feet of a waters of the state 

unless shown to be infeasible and specifically requested and approved.

X

Compaction of soil must be prevented in areas designated for infiltration control measures or where final 

stabilization will be achieved by vegetative cover.  Areas designated for infiltration control measures shall 

also be protected from sedimentation during construction until final stabilization is achieved.  If compaction 

prevention is not feasible due to site constraints, all areas designated for infiltration and vegetation control 

measures must be loosened prior to installation of the control measure(s).

X
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3.  STANDARD NOTES FOR EL PASO COUNTY GRADING AND EROSION CONTROL PLANS
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                              2880 International Circle, Suite 110

                              Colorado Springs, CO  80910                    EL PASO COUNTY PLANNING AND

                              Phone 719-520-6300                                       COMMUNITY DEVELOPMENT

                              Fax 719-520-6695                                                          DEPARTMENT
                              www.elpasoco.com

Revised: July 2019 Applicant PCD

                              GRADING AND EROSION CONTROL PLAN CHECKLIST

Any temporary or permanent facility designed and constructed for the conveyance of stormwater around, 

through, or from the earth disturbance area shall be a stabilized conveyance designed to minimize erosion 

and the discharge of sediment off site. 
X

Concrete wash water shall be contained and disposed of in accordance with the SWMP. No wash water 

shall be discharged to or allowed to enter State Waters, including any surface or subsurface storm 

drainage system or facilities.  Concrete washouts shall not be located in an area where shallow 

groundwater may be present, or within 50 feet of a surface water body, creek or stream.

X

During dewatering operations of uncontaminated ground water may be discharged on site, but shall not 

leave the site in the form of surface runoff unless an approved State dewatering permit is in place. X

Erosion control blanketing or other protective covering shall be used on slopes steeper than 3:1. X
Contractor shall be responsible for the removal of all wastes from the construction site for disposal in 

accordance with local and State regulatory requirements.  No construction debris, tree slash, building 

material wastes or unused building materials shall be buried, dumped, or discharged at the site.
X

Waste materials shall not be temporarily placed or stored in the street, alley, or other public way, unless in 

accordance with an approved Traffic Control Plan.  control measures may be required by El Paso County 

Engineering if deemed necessary, based on specific conditions and circumstances.
X

Tracking of soils and construction debris off-site shall be minimized.  Materials tracked off-site shall be 

cleaned up and properly disposed of immediately. X
The owner/developer shall be responsible for the removal of all construction debris, dirt, trash, rock, 

sediment, soil, and sand that may accumulate in roads, storm drains and other drainage conveyance 

systems and stormwater appurtenances as a result of site development. 
X

The quantity of materials stored on the project site shall be limited, as much as practical, to that quantity 

required to perform the work in an orderly sequence.  All materials stored on-site shall be stored in a neat, 

orderly manner, in their original containers, with original manufacturer’s labels. 
X

No chemical(s) having the potential to be released in stormwater are to be stored or used onsite unless 

permission for the use of such chemical(s) is granted in writing by the ECM Administrator.  In granting 

approval for the use of such chemical(s), special conditions and monitoring may be required. 
X

Bulk storage of allowed petroleum products or other allowed liquid chemicals in excess of 55 gallons shall 

require adequate secondary containment protection to contain all spills onsite and to prevent any spilled 

materials from entering State Waters, any surface or subsurface storm drainage system or other facilities. 
X

No person shall cause the impediment of stormwater flow in the curb and gutter or ditch except with 

approved sediment control measures. X
Owner/developer and their agents shall comply with the “Colorado Water Quality Control Act” (Title 25, 

Article 8, CRS), and the “Clean Water Act” (33 USC 1344), in addition to the requirements of the Land 

Development Code, DCM Volume II and the ECM Appendix I. All appropriate permits must be obtained by 

the contractor prior to construction (1041, NPDES, Floodplain, 404, fugitive dust, etc.). In the event of 

conflicts between these requirements and other laws, rules, or regulations of other Federal, State, local, or 

County agencies, the most restrictive laws, rules, or regulations shall apply.

X

All construction traffic must enter/exit the site only at approved construction access points. X
Prior to construction the permittee shall verify the location of existing utilities. X
A water source shall be available on site during earthwork operations and shall be utilized as required to 

minimize dust from earthwork equipment and wind. X

The soils report for this site has been prepared by Kumar & Associates, Inc. and shall be considered a 

part of these plans. X
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Revised: July 2019 Applicant PCD

                              GRADING AND EROSION CONTROL PLAN CHECKLIST

At least ten (10) days prior to the anticipated start of construction, for projects that will disturb one (1) acre 

or more, the owner or operator of construction activity shall submit a permit application for stormwater 

discharge to the Colorado Department of Public Health and Environment, Water Quality Division. The 

application contains certification of completion of a stormwater management plan (SWMP), of which this 

Grading and Erosion Control Plan may be a part. For information or application materials contact:

Colorado Department of Public Health and Environment

Water Quality Control Division

WQCD – Permits

4300 Cherry Creek Drive South

Denver, CO 80246-1530

Attn: Permits Unit

X

c

29

4.  Applicant Comments:

a

b
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                              GRADING AND EROSION CONTROL PLAN CHECKLIST

Engineer of Record: 

The Grading and Erosion Control Plan was prepared under my direction and supervision and is complete 

and correct to the best of my knowledge and belief. Said Plan has been prepared according to the criteria 

established by the County for Grading and Erosion Control Plans. 

 

 

______________________________________ _______________

Engineer of Record Signature                                 Date

Review Engineer:

The Grading and Erosion Control Plan was reviewed and found to meet the checklist requirements except 

where otherwise noted or allowed by an approved deviation request. 

 

 

______________________________________ _______________

Review Engineer                                                       Date

5.  Checklist Review Certifications:

a

b
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2880 International Circle, Suite 110
Colorado Springs, CO  80910 EL PASO COUNTY PLANNING AND
Phone 719-520-6300 COMMUNITY DEVELOPMENT
Fax 719-520-6695 DEPARTMENT

                              www.elpasoco.com

Revised: July 2019 Applicant PCD

Applicant (owner/designated operator), SWMP Preparer, Qualified Stormwater Manager, and Contractor
Information. (On cover/title sheet) X
Table of Contents X
Site description and location to include: vicinity map with nearest street/crossroads description. X
Narrative description of construction activities proposed (e.g., may include clearing and grubbing,
temporary stabilization, road grading, utility / storm installation, final grading, final stabilization, and removal
of temporary control measures)

X
Phasing plan – may require separate drawings indicating initial, interim, and final site phases for larger
projects.  Provide “living maps” that can be revised in the field as conditions dictate. X
Proposed sequence for major activities: Provide a construction schedule of anticipated starting and
completion dates for each stage of land-disturbing activity depicting conservation measures anticipated,
including the expected date on which the final stabilization will be completed.

X

Estimates of the total site area and area to undergo disturbance; current area of disturbance must be
updated on the SWMP as changes occur. X
Soil erosion potential and impacts on discharge that includes a summary of the data used to determine soil
erosion potential X
A description of existing vegetation at the site and percent ground cover and method used to determine
ground cover X
Location and description of all potential pollution sources including but not limited to: disturbed and stored
soils; vehicle tracking; management of contaminated soils; loading and unloading operations; outdoor
storage of materials; vehicle and equipment maintenance and fueling; significant dust generating process;
routine maintenance activities involving fertilizers, pesticides, herbicides, detergents, fuels, solvents, oils,
etc.; on-site waste management; concrete truck/equipment washing; dedicated asphalt, concrete batch
plants and masonry mixing stations; non-industrial waste such as trash and portable toilets

X

Material handling to include spill prevention and response plan and procedures. X
Spill prevention and pollution controls for dedicated batch plants N/A
Other SW pollutant control measures to include waste disposal and off site soil tracking
Location and description of any anticipated allowable non-stormwater discharge (ground water, springs,
irrigation, discharge covered by CDPHE Low Risk Guidance, etc.) X
Name(s) of ultimate receiving waters; size, type and location of stormwater outfall or storm sewer system
discharge X
Description of all stream crossings located within the project area or statement that no streams cross the
project area X

3

                              STORMWATER MANAGEMENT PLAN CHECKLIST

1.  STORMWATER MANAGEMENT PLAN (SWMP)
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                              STORMWATER MANAGEMENT PLAN CHECKLIST

SWMP Map to include: X
construction site boundaries X
flow arrows to depict stormwater flow directions X
all areas of disturbance X
areas of cut and fill X
areas used for storage of building materials, soils (stockpiles) or wastes X
location of any dedicated asphalt / concrete batch plants N/A
location of all structural control measures X
location of all non-structural control measures X
springs, streams, wetlands and other surface waters, including areas that require maintenance of pre-
existing vegetation within 50 feet of a receiving water N/A
Narrative description of all structural control measures to be used.  Modifications to EPC standard control
measures must meet or exceed County-approved details. X
Description of all non-structural control measures to be used including seeding, mulching, protection of
existing vegetation, site watering, sod placement, etc. X
Technical drawing details for all control measure installation and maintenance; custom or other
jurisdiction's details used must meet or exceed EPC standards X
Procedure describing how the SWMP is to be revised X
Description of Final Stabilization and Long-term Stormwater Quality (describe nonstructural and structural
measures to control SW pollutants after construction operations have been completed, including detention,
water quality control measure etc.)

X

Specification that final vegetative cover density is to be 70% of pre-disturbed levels X
Outline of permit holder inspection procedures to install, maintain, and effectively operate control measures
to manage erosion and sediment X
Record keeping procedures identified to include signature on inspection logs and location of SWMP
records on-site X
If this project relies on control measures owned or operated by another entity, a documented agreement
must be included in the SWMP that identifies location, installation and design specifications, and
maintenance requirements and responsibility of the control measure(s).

N/A
Please note: all items above must be addressed.  If not applicable, explain why, simply identifying
“not applicable” will not satisfy CDPHE requirement of explanation. X

Grading and Erosion Control Plan (signed)

Erosion and Stormwater Quality Control Permit (ESQCP)  (signed)

18

17

17a

17b

17c

17d

17e

17f

17g

17h

17i

b

19

20

21

22

23

24

25

26

2.  ADDITIONAL REPORTS/PERMITS/DOCUMENTS
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3.  Applicant Comments:
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                              STORMWATER MANAGEMENT PLAN CHECKLIST

Engineer of Record:
The Stormwater Management Plan was prepared under my direction and supervision and is correct to the
best of my knowledge and belief. Said Plan has been prepared according to the criteria established by the
County and State for Stormwater Management Plans.

______________________________________ _______________
Engineer of Record Signature                                 Date

Review Engineer:
The Stormwater Management Plan was reviewed and found to meet the checklist requirements except
where otherwise noted or allowed by an approved deviation request.

______________________________________ _______________
Review Engineer                                                       Date

b

b

c

4.  Checklist Review Certifications:

a
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MAP LEGEND MAP INFORMATION
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Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 16, Sep 10, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 8, 2018—May 
26, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 1.4 3.0%

9 Blakeland-Fluvaquentic 
Haplaquolls

A 16.6 35.7%

19 Columbine gravelly 
sandy loam, 0 to 3 
percent slopes

A 28.5 61.4%

Totals for Area of Interest 46.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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EROSION AND STORMWATER QUALITY CONTROL PERMIT (ESQCP) 
EL PASO COUNTY APPLICATION AND PERMIT 

 

APPLICANT INFORMATION  PERMIT NUMBER      

Owner Information  

Owner LG HI Falcon, LLC 

Name (person of responsibility) Steve Meier 

Company/Agency Hummel Investments, LLC 

Position of Applicant Development Partner  

Address (physical address, not PO Box) 3953 Maple Ave., #290 

City Dallas 

State TX 

Zip Code 75219 

Mailing address, if different from above 

 

 

 

Telephone (214) 632-9611 

FAX number  

Email Address steve@hummelinvestments.com 

Cellular Phone number  

Contractor/Operator Information  

Name (person of responsibility) TBD 

Company TBD 

Address (physical address, not PO Box) TBD 

City TBD 

State TBD 

Zip Code TBD 

Mailing address, if different from above 

 

 

TBD 

Telephone TBD 

FAX number TBD 

Email Address TBD 

Cellular Phone number TBD 

Erosion Control Supervisor (ECS)* TBD 

ECS Phone number* TBD 

ECS Cellular Phone number* TBD 

*Required for all applicants.  May be provided at later date pending securing a contract when applicable. 

Dillon Real Estate Co., Inc., A Kansas Corporation
Charles Boehm
King Soopers
Regional Director of Facility Engineering
800 Ridgelake Boulevard
Memphis
TN
38101-1878

(901) 765-4190

mike.boehm@kroger.com

mailto:steve@hummelinvestments.com
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PROJECT INFORMATION 

Project Information  

Project Name  King Soopers #147 

Legal Description The southeast quarter of the southeast quarter of Section 1, Township 13 

South, Range 65 West of the Sixth Principal Meridian, together with that 

portion of Block 1, Town of Falcon, lying within the southeast quarter of the 

southeast quarter of Section 1, Township 13 south, Range 65 West of the 

Sixth Principal Meridian, County of El Paso, State of Colorado. Except 

those portions conveyed to Woodmen Road Metropolitan District by 

warranty deed recorded April 19, 2004 at reception No. 207116129, El 

Paso County, Colorado Records.  

Address (or nearest major cross streets) Northwest corner of Woodman Rd & Meridian Rd 

Acreage (total and disturbed) Total:    11.292 acres 

Disturbed:    11.50 acres 

Schedule  Start of Construction:  July 1, 2020 

Completion of Construction: August 1, 2021 

Final Stabilization: August 1, 2021 

Project Purpose Construction of a 123,000 sf grocery store, a 9 dispenser island fuel facility 

with a 180 sf kiosk, and associated site improvements 

Description of Project Commercial Site Development Plan to allow for project purpose listed 

above. 

Tax Schedule Number  5300000589 

 

FOR OFFICE USE ONLY 

The following signature from the ECM Administrator signifies the approval of this ESQCP. All work shall be 

performed in accordance with the permit, the El Paso County Engineering Criteria Manual (ECM) Standards, 

City of Colorado Springs Drainage Criteria Manual, Volume 2 (DCM2) as adopted by El Paso County Addendum, 

approved plans, and any attached conditions. The approved plans are an enforceable part of the ESQCP. 

Construction activity, except for the installation of initial construction BMPs is not permitted until issuance of a 

Construction permit and Notice to Proceed. 

 

Signature of ECM Administrator:  _________________________________ Date ____________ 
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1.1 REQUIRED SUBMISSIONS 

In addition to this completed and signed application, the following items must be submitted to obtain an ESQCP:  

▪ Permit fees  

▪ Stormwater Management Plan (SWMP) meeting the requirements of DCM2 and ECM either as part of the plan 

set or as a separate document; 

▪ Cost estimates of construction and maintenance of construction and permanent stormwater control measures 

(Cost estimates shall be provided on a unit cost basis for all stormwater BMPs);  

▪ Financial surety in an amount agreeable to the ECM Administrator based on the cost estimates of the 

stormwater quality protection measures provided. The financial surety shall be provided in the form of a Letter 

of Credit, Surety with a Bonding Company, or other forms acceptable to El Paso County; 

▪ Operation and Maintenance Plan for any proposed permanent stormwater control measures; and 

▪ Signed Private Detention Basin/Stormwater Quality Best Management Practice Maintenance Agreement and 

Easement, if any permanent stormwater control measures are to be located on site. 

1.2 RESPONSIBILITY FOR DAMAGE 

The County and its officers and employees, including but not limited to the ECM Administrator, shall not be 

answerable or accountable in any manner, for injury to or death of any person, including but not limited to a permit 

holder, persons employed by the permit holder, persons acting in behalf of the permit holder, or for damage to 

property resulting from any activities undertaken by a permit holder or under the direction of a permit holder. The 

permit holder shall be responsible for any liability imposed by law and for injuries to or death of any person, including 

but not limited to the permit holder, persons employed by the permit holder, persons acting in behalf of the permit 

holder, or damage to property arising out of work or other activity permitted and done by the permit holder under a 

permit, or arising out of the failure on the permit holder’s part to perform the obligations under any permit in respect 

to maintenance or any other obligations, or resulting from defects or obstructions, or from any cause whatsoever 

during the progress of the work, or other activity, or at any subsequent time work or other activity is being performed 

under the obligations provided by and contemplated by the permit. 

To the extent allowed by law, the permit holder shall indemnify, save, and hold harmless the County and its officers 

and employees, including but not limited to the BOCC and ECM Administrator, from all claims, suits or actions of 

every name, kind and description brought for or on account of injuries to or death of any person, including but not 

limited to the permit holder, persons employed by the permit holder, persons acting in behalf of the permit holder 

and the public, or damage to property resulting from the performance of work or other activity under the permit, or 

arising out of the failure on the permit holder’s part to perform his obligations under any permit in respect to 

maintenance or any other obligations, or resulting from defects or obstructions, or from any cause whatsoever 

during the progress of the work, or other activity or at any subsequent time work or other activity is being performed 

under the obligations provided by and contemplated by the permit, except as otherwise provided by state law. The 

permit holder waives any and all rights to any type of expressed or implied indemnity against the County, its officers 

or employees. 
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1.3  APPLICATION CERTIFICATION 

We, as the Applicants or the representative of the Applicants, hereby certify that this application is correct and 

complete as per the requirements presented in this application and the El Paso County Engineering Criteria Manual 

and Drainage Criteria Manual, Volume 2 and El Paso County Addendum.  

We, as the Applicants or the representatives of the Applicants, have read and will comply with all of the requirements 

of the specified Stormwater Management Plan and any other documents specifying stormwater best management 

practices to be used on the site including permit conditions that may be required by the ECM Administrator. We 

understand that the stormwater control measures are to be maintained on the site and revised as necessary to 

protect stormwater quality as the project progresses. We further understand that a Construction Permit must be 

obtained and all necessary stormwater quality control measures are to be installed in accordance with the SWMP, 

the El Paso County Engineering Criteria Manual, Drainage Criteria Manual, Volume 2 and El Paso County 

Addendum before land disturbance begins and that failure to comply will result in a Stop Work Order and may result 

in other penalties as allowed by law. We further understand and agree to indemnify, save, and hold harmless the 

County and its officers and employees, including but not limited to the BOCC and ECM Administrator, from all 

claims, suits or actions of every name, kind and description as outlined in Section 1.2 Responsibility for Damage. 

 

________________________________________________ Date:     

Signature of Owner or Representative 

 

________________________________________________ 

Print Name of Owner or Representative 

 

________________________________________________ Date:     

Signature of Operator or Representative 

 

________________________________________________ 

Print Name of Operator or Representative 

 

 

Permit Fee       $   

Surcharge  $   

Financial Surety  $   Type of Surety        

 

Total   $   

 

 

This document will be signed by King Soopers
once they have closed on the property.



King Soopers #147 

3/18/2020 
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Appendix B – SWMP Site Maps and Calculations 

SWMP Site Maps and Details 
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KING SOOPERS #147

A PORTION OF SECTION 1, TOWNSHIP 13 SOUTH, RANGE 65 WEST
OF THE 6TH P.M., EL PASO COUNTY, COLORADO

GRADING AND EROSION CONTROL PLAN

FALCON MARKETPLACE LOTS 2 & 3, BLOCK 1
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KING SOOPERS #147

A PORTION OF SECTION 1, TOWNSHIP 13 SOUTH, RANGE 65 WEST
OF THE 6TH P.M., EL PASO COUNTY, COLORADO

GRADING AND EROSION CONTROL PLAN

FALCON MARKETPLACE LOTS 2 & 3, BLOCK 1

FLOW ARROW
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A PORTION OF SECTION 1, TOWNSHIP 13 SOUTH, RANGE 65 WEST
OF THE 6TH P.M., EL PASO COUNTY, COLORADO

GRADING AND EROSION CONTROL PLAN

FALCON MARKETPLACE LOTS 2 & 3, BLOCK 1
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6162 S. Willow Drive, Suite 320
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KING SOOPERS #147

A PORTION OF SECTION 1, TOWNSHIP 13 SOUTH, RANGE 65 WEST
OF THE 6TH P.M., EL PASO COUNTY, COLORADO

GRADING AND EROSION CONTROL PLAN

FALCON MARKETPLACE LOTS 2 & 3, BLOCK 1

1. AT ALL TIMES DURING CONSTRUCTION, THE CONTRACTOR SHALL BE RESPONSIBLE FOR PREVENTING AND
CONTROLLING EROSION DUE TO WIND AND RUNOFF. THE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR
MAINTAINING EROSION CONTROL FACILITIES SHOWN.

2. ADDITIONAL EROSION CONTROL MEASURES MAY BE REQUIRED DUE TO UNFORESEEN PROBLEMS OR IF THE PLAN
DOES NOT FUNCTION AS INTENDED.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR CLEANING DRAINAGE AND EROSION CONTROL FACILITIES AS
REQUIRED.  STREETS SHALL BE KEPT CLEAN OF DEBRIS FROM TRAFFIC FROM THIS SITE.

4. ALL AREAS DISTURBED DURING CONSTRUCTION SHALL BE PAVED, SEEDED WITH NATIVE VEGETATION, OR
LANDSCAPED.  REFER TO LANDSCAPE PLANS FOR PERMANENT SEED MIX AND PLANTING SPECIFICATIONS.

5. EROSION CONTROL STRUCTURES BELOW SODDED AREAS MAY BE REMOVED ONCE SOD AND FINAL LANDSCAPING
IS IN PLACE. EROSION CONTROL STRUCTURES BELOW SEEDED AREAS MUST REMAIN IN PLACE UNTIL THE ENTIRE
AREA HAS ESTABLISHED A MATURE COVERING OF HEALTHY VEGETATION. EROSION CONTROL IN PROPOSED
PAVED AREAS SHALL REMAIN IN PLACE UNTIL PAVEMENT IS COMPLETE.

6. THIS PLAN IS ONLY TO BE USED FOR INSTALLATION OF EROSION CONTROL FACILITIES. DO NOT USE THIS PLAN FOR
GRADING OR STORM SEWER CONSTRUCTION.

7. CONTRACTOR SHALL USE VEHICLE TRACKING CONTROL AT ALL LOCATIONS WHERE VEHICLES WILL EXIT THE SITE.
CONTROL FACILITIES WILL BE MAINTAINED WHILE CONSTRUCTION IS IN PROGRESS, MOVED WHEN NECESSARY,
AND REMOVED WHEN SITE IS PAVED.

THE GENERAL REQUIREMENTS FOR EROSION CONTROL WORK SHALL BE AS FOLLOWS:

1. ANY LAND DISTURBING ACTIVITY SHALL BE CONDUCTED IN SUCH A MANNER SO AS TO EFFECTIVELY REDUCE
ACCELERATED SOIL EROSION AND RESULTING SEDIMENTATION.

2. STRUCTURAL EROSION CONTROL MEASURES INCLUDED IN THE APPROVED PLAN ARE TO BE INSTALLED PRIOR TO
SOIL DISTURBANCE. INSTALLATION WILL MEET SPECIFICATIONS SHOWN ON THE DETAIL SHEET.  CONTROL
MEASURES NECESSARY FOR CONTINUING PHASES OF CONSTRUCTION SHALL BE INSTALLED AS DETAILED IN THE
SUBMITTED CONSTRUCTION SCHEDULE OR AS NEEDED IN PROGRESSION TO THE FINAL EROSION CONTROL PLAN.

3. ALL LAND DISTURBING ACTIVITIES SHALL BE DESIGNED, CONSTRUCTED AND COMPLETED IN SUCH A MANNER THAT
THE EXPOSURE TIME OF DISTURBED LAND SHALL BE LIMITED TO THE SHORTEST POSSIBLE PERIOD OF TIME.

4. SEDIMENT CAUSED BY ACCELERATED SOIL EROSION SHALL BE REMOVED FROM RUNOFF WATER BEFORE LEAVING
THE SITE.

5. ANY TEMPORARY OR PERMANENT FACILITY DESIGNED AND CONSTRUCTED FOR THE CONVEYANCE OF WATER
AROUND, THROUGH OR FROM THE LAND DISTURBING ACTIVITY SHALL BE DESIGNED TO LIMIT THE WATER FLOW TO
A NON-EROSIVE VELOCITY.

6. TEMPORARY SOIL EROSION CONTROL FACILITIES SHALL BE REMOVED AND AREAS OF LAND DISTURBANCE
GRADED AND STABILIZED WITH PERMANENT SOIL EROSION CONTROL MEASURES PURSUANT TO APPROVED PLANS
AND SPECIFICATIONS.

7. THE PERMITEE IS RESPONSIBLE FOR MAINTENANCE OF ALL EROSION CONTROL STRUCTURES.  THESE
STRUCTURES ARE TO BE INSPECTED BY THE PERMITEE EVERY 14 DAYS AND AFTER EVERY PRECIPITATION EVENT
TO INSURE THEIR EFFICIENCY AND TO EVALUATE MAINTENANCE NEEDS OR PER LOCAL INSPECTION
REQUIREMENTS. MAINTENANCE OF THESE STRUCTURES MAY BE DIRECTED AT ANY TIME BY A CITY OR STATE
REPRESENTATIVE.

8. THESE STANDARDS DO NOT SUPPLANT ANY CITY, STATE OR FEDERAL REQUIREMENTS. CONTRACTOR SHALL
ALWAYS ADHERE TO THE STRICTER STANDARD SHOULD ANY DISCREPANCY ARISE.

IN GENERAL, ALL EROSION AND SEDIMENT CONTROL MEASURES WILL BE CHECKED WEEKLY AND AFTER EACH
SIGNIFICANT RAINFALL. THE FOLLOWING ITEMS WILL BE CHECKED IN PARTICULAR:
1. THE CONSTRUCTION ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT TRACKING AND

FLOW OF MUD ONTO PUBLIC RIGHTS-OF-WAY. ALL MATERIALS SPILLED, DROPPED, WASHED, OR TRACKED FROM
VEHICLE OR SITE ONTO ROADWAY MUST BE REMOVED IMMEDIATELY.

2. GRAVEL FILTERS, GRAVEL SOCKS OR OTHER INLET PROTECTION WILL BE CHECKED REGULARLY FOR
SEDIMENTATION BUILDUP AND CLEANED AS REQUIRED.

1. VEHICLE TRACKING CONTROL SHALL BE PROVIDED AND MAINTAINED THROUGHOUT THE ENTIRE DURATION OF THE
PROJECT.

2. THE INLET PROTECTION SHOWN ON THE ENCLOSED EROSION CONTROL PLAN SHALL BE SECURED AND PLACED
ACCORDING TO THE DETAILS CONTAINED ON THIS PLAN.

3. THE CONSTRUCTION SUPERINTENDENT SHALL HAVE OVERALL RESPONSIBILITY FOR PLAN IMPLEMENTATION.
SUPERINTENDENT RESPONSIBLE FOR SEEING THAT APPROPRIATE CONSTRUCTION WORKERS AND
SUBCONTRACTORS ARE AWARE OF ALL PROVISIONS OF THE PLAN.

4. CONTRACTOR SHALL ESTABLISH FINAL LANDSCAPING STABILIZATION PER THE LANDSCAPING PLANS & EROSION
CONTROL PLAN IN THIS SET AT THE COMPLETION OF THE PROJECT.

5. CLEAN-UP:
A. TRANSPORT TRASH AND DEBRIS, AND SURPLUS AND UNACCEPTABLE SOIL MATERIALS FROM PROJECT SITE

AND LEGALLY DISPOSE OF THEM.
B. REMOVE ALL TEMPORARY SHORING, BRACING, EROSION CONTROL, AND OTHER PROTECTION DEVICES WHEN

NO LONGER REQUIRED BY CITY.

PERFORMANCE STANDARDS

MANAGEMENT STRATEGIES

GENERAL NOTES

MAINTENANCE
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GRADING AND EROSION CONTROL PLAN

FALCON MARKETPLACE LOTS 2 & 3, BLOCK 1
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Appendix C – Training Documentation 



Subcontractor Training Report Form E-1  Lowe’s of (project name, location) 
General Information 

 
Training Topic 
1. Was subcontractor training held today? [   ] YES     [   ] NO 
2. The following topic(s) were covered: 

Petroleum  [   ] Waste & Materials  [   ] 
Non-stormwater [   ] Temporary Stabilization [   ] 
Tracking Control [   ] Wind Erosion Control [   ] 
Erosion Control [   ] ESC Plan [   ] 

 
Attendance 
3. The following individuals attended: 

Third Party Inspector [   ] Lowe’s Project Manager [   ] 
Engineer of Record [   ] GC Project Manager [   ] 
GC Superintendent [   ] Other (please list) [   ] 

4. The following trades attended: 
Landscape [   ] Plumbing [   ] 

Painting [   ] Fire Protection [   ] 
Electrical [   ] HVAC [   ] 

EFIS [   ] Roofing [   ] 
Steel [   ] Masonry [   ] 

Fencing [   ] Concrete [   ] 
Paving [   ] Utilities [   ] 

Erosion Control [   ] Earthwork [   ] 
Demolition [   ] Other [   ] 

 
I certify that the information in this report is true, accurate, and complete.  I am aware that there are significant penalties for 
submitting false information, including fines and imprisonment for knowing violations 
 
Qualified Inspector  
 
Signature _______________________________________________  Date ________________________ 

 
 
 

Please complete entire section 
Inspector’s Name:  

Inspector’s Qualifications:  
Date:  
Time:  

Phase of Construction (check all that apply): 
     [   ] Clearing/Grubbing      [   ] Rough Grading 
     [   ] Paving      [   ] Final Grading 
     [   ] Building Construction      [   ] Infrastructure 
     [   ] Final Stabilization      [   ] Construction Complete 

LOWE’S OF [PROJECT NAME, STATE] 
SECTION 800  
REVISED: 02/23/2017 

 

Training Documentation
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Appendix D – Inspection Report 

State Inspection Report Template 
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Appendix E – Spill and Prevention Control 

Spill Prevention and Control Plan 

Site Spill Log 
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6162 S. Willow Drive, Suite 320 
Greenwood Village, CO 80111 
303.770.8884 • GallowayUS.com 

 
 
 

SPILL PREVENTION AND CONTROL PLAN 
 
Whenever significant quantities of fuels, materials, vehicle fluids, or other pollutants are to be used on 
site, specific procedures for material containment and spill prevention shall be developed and 
implemented. 
 
Introduction 
 
The following Spill Prevention and Response Plan shall be implemented during the construction of 
improvements at Lots 2 & 3 of Falcon Marketplace, Subdivision Filing No. 1, a commercial development, 
and associated thereto.  This plan will be implemented to meet the requirements of the County of El 
Paso and the State of Colorado. 
 
Materials On-Site 
 
Spill control procedures will be implemented when materials are stockpiled or when chemicals and/or 
fluids are used in the construction area. 
 
Stockpiles of Dry Materials 
 
The following spill prevention procedures shall be implemented: 
 
All materials shall be stockpiled in designated areas, with BMPs used to reduce and minimize the runoff 
of contaminants. BMPs such as silt fence and sediment control logs will be installed according to El Paso 
County criteria using the details shown on the SWMP plans. Loading and unloading operations shall be 
performed in a manner to limit materials from being spilled. Any spilled materials shall be swept up 
immediately after the operations are performed. 
 
Vehicle Fueling 
 
The following spill prevention procedures shall be implemented: 
 
All vehicle fueling will be done off-site as much as possible. All on-site fueling operations will be 
performed in designated areas. Measures will be taken where necessary to reduce and minimize spills 
during vehicle fueling operations. These measures may include the placement of a temporary berm 
around the fueling area, covering the fueling area under a temporary portable structure, and/or the 
placement of drip pans under valves and tank openings. Berms will be constructed around all fueling 
areas. An adequate supply of absorbents will also be stockpiled at each fueling area. 
 
Routine Vehicle and Equipment Maintenance 
 
The following spill prevention procedures shall be implemented: 
 
All vehicle maintenance will be performed off-site when possible. However, there may be occasions 
where construction equipment and vehicles may break down at the site and on-site repairs are more 
feasible. On-site vehicle and equipment maintenance, if needed, will be performed in designated areas, 
where practical, and enclosed by earthen berms. All maintenance areas will maintain an adequate supply 
of drip pans. These pans will be placed underneath vehicles as needed and absorbents will be used in 
the event of a minor spill or leak. 
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SPILL RESPONSE 
NOTE: IN CASE OF FIRE, EVACUATE ALL PERSONNEL FROM THE IMMEDIATE AREA, RENDER 
FIRST AID TO ANYONE WHO IS INJURED, AND DIAL 911 IMMEDIATELY. TAKE APPROPRIATE 
STEPS TO PROTECT HUMAN LIFE AND TO CONTROL FIRES FIRST. SPILL CONTROL IS A 
SECONDARY CONCERN. 
 
 
 
Cleanup and Removal Procedures 
 

• Upon detection of any spill, the first action to be taken is to ensure personal safety. All possible 
ignition sources, including running engines, electrical equipment (including cellular 
telephones, etc.), or other hazards will be immediately turned off or removed from the area. 
The extent of the spill and the nature of the spilled material will be evaluated to determine if 
remedial actions could result in any health hazards, escalation of the spill, or further damage 
that would intensify the problem. If such conditions exist, a designated employee will oversee 
the area of the spill and the construction supervisor will be notified immediately. 

• The source of the spill will be identified and if possible the flow of pollutants stopped if it can 
be done safely. However, no employee will attend to the source or begin cleanup of the spill 
until ALL emergency priorities (fire, injuries, etc.) have been addressed. 

 
Small Spills 
 
Small spills (usually <5 gallons) consist of minor quantities of gasoline, oil, anti-freeze, or other materials 
that can be cleaned up by a single employee using readily available materials. 
 
The following procedures shall be used for clean up of small spills: 
 

1.  Ensure personal safety, evaluate the spill, and if possible, stop the flow of pollutants. 
 
2.  Contain the spread of the spill using absorbents, portable berms, sandbags, or other available 
measures. 
 
3.  Spread absorbent materials on the area to soak up as much of the liquid as possible and to 
prevent or minimize infiltration into the soil. 
 
4.  Once the liquids have been absorbed, remove all absorbents from the spill and place the 
materials in a suitable storage container. On paved areas, wipe any remaining liquids from the 
surface and place the materials in a storage container. Do not spray or wash down the area 
using water. For open soil areas, excavate any contaminated soil as soon as possible and place 
the soil in a suitable storage container. All materials will then be transported off-site for disposal. 
 
5.  If immediate transfer and storage of the contaminated soil is not practical, excavate and place 
the contaminated soil on a double thickness sheet of 3-mil or higher polyethylene film. In 
addition, a small berm should be formed around the outer edges of the soil stockpile, underneath 
the polyethylene film, to ensure that contaminants are not washed from the site during 
precipitation events and that materials do not seep through the berm. 
 
6. Record all significant facts and information about the spill, including the following: 

• Type of pollutant 
• Location 
• Apparent source 
• Estimated volume 
• Time of discovery 
• Actions taken to clean up spill 
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7. Notify the supervisor of the spill and provide the information from Item #6. The supervisor will 
then contact the City of Falcon and El Paso County. 

 
Medium to Large Spills 
 
Medium to large spills consist of larger quantities of materials (usually >5 - 25 gallons) that are used on 
site that cannot be controlled by a single employee. Generally, a number of facility personnel will be 
needed to control the spill and a response may require the suspension of other facility activities. 
 
The following procedure shall be used for the cleanup of medium to large spills: 
 

1.  Ensure personal safety, evaluate the spill, and if possible, stop the flow of pollutants. 
 
2.  Immediately dispatch a front-end loader or similar equipment to the spill and construct a berm 
or berms down gradient of the spill to minimize the spread of potential pollutants. On paved 
surfaces, portable berms, sandbags, booms, or other measures will be used to control the lateral 
spread of the pollutants. 
 
3.  When the spread of the spill has been laterally contained, contact the supervisor or 
designated facility employee and provide them information on the location, type, and amount of 
spilled material, and a briefing on the extent of the spread and measures undertaken to contain 
the contaminants. 
 
4.  Depending on the nature of the spill, mobilize additional resources as needed to contain the 
contaminants. 
  
5.  Cleanup will commence when the lateral spread has been contained and the notification to 
the supervisor has been made. 
 
6.  Freestanding liquid will be bailed or pumped into 55-gallon storage drums, steel tanks, or 
other suitable storage containers. When all the liquid has been removed from the pavement or 
soil layer, absorbents will be applied to the surface and transferred to the storage containers 
when they have soaked up as much of the spill as possible. 
 
7.  On paved surfaces, the remaining contaminants will be removed to the extent possible, with 
rags, sweeping, or similar measures. The area of the spill will not be sprayed or washed down 
using water. Any contaminant soaked materials will be placed into the storage containers with 
the other absorbents. 
 
8.  The remaining contaminated soils will be excavated and loaded into a dump truck(s) for 
disposal off-site at a designated facility. If transport off-site is not immediately available, the 
remaining soils will be stockpiled on a double thickness sheet of 3-mil or higher polyethylene 
film. In addition, a small berm will be formed around the outer edges of the soil stockpile, 
underneath the polyethylene film, to ensure that contaminants are not washed from the site 
during precipitation and do not seep through the berm. 
 
9.  Record all significant facts and information about the spill, including the following: 

• Type of pollutant 
• Location 
• Apparent source 
• Estimated volume 
• Time of discovery 
• Actions taken to clean up spill 

 
10. Provide the supervisor (or designated employee) with the information from Item #9. The 

supervisor will then contact the City of Falcon and El Paso County. 
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NOTIFICATION 
Notification to the Colorado Department of Public Health & Environment (CDPHE) is required if there is 
any release or suspected release of any substance, including oil or other substances that spill into or 
threaten State waters. Unless otherwise noted, notifications are to be made by the supervisor and only 
after emergency responses related to the release have been implemented. This will prevent 
misinformation and assures that notifications are properly conducted. 
 
The notification requirements are as follows: 
 

1.  Spills into/or Threatens State Waters: Immediate notification is required for releases that 
occur beneath the surface of the land or impact or threaten waters of the State of threaten the 
public health and welfare. Notifications that will be made are: 
  
a. For any substance, regardless of quantity, contact CDPHE at 1-877-518¬5608. State as 
follows: 

a) Give you name. 
b) Give location of spill (name of city). 
c) Describe the nature of the spill, type of products, and estimate size of spill. 
d) Describe type of action taken thus far, type of assistance or equipment needed. 

 
b. For any quantity of oil or other fluids, call the National Response Center at 1-800-424-8802. 
State as follows: 

a) Give your name. 
b) Give location of spill (name of city and state). 
c) Describe the nature of the spill, type of product, and estimate size of spill. 
d) Describe type of action taken thus far, type of assistance or equipment needed. 

 
2.  Reportable Quantity Spill on Land Surface: Immediate notification is required of a release 
upon the land surface of an oil in quantity that exceeds 25 gallons, or of a hazardous substance 
that equals or exceeds 10 pounds or its reportable quantity under Section 101(14) of the 
Comprehensive Environmental Response, Compensation Liability Act (CERCLA) of 1980 as 
amended (40 CFR Part 302) and Section 329c(F3)of the Emergency Planning and Community 
Right to Know Act of 1986 (40 CFR Part 355) whichever is less. This requirement does apply at 
a minimum to the substances listed in Table A below. 

 
TABLE A 
Substances Requiring Notification 

SUBSTANCE REPORTABLE QUANTITY 

Motor Oil 25 Gallons 

Hydraulic Oil  25 Gallons 

Gasoline/Diesel Fuel 25 Gallons 

  
The notification procedures to be followed are: 

a) Give your name. 
b) Give location of spill (name of city and state). 
c) Describe nature of the spill, type of product, and estimate size of spill. 
d) Describe type of action taken thus far, type of assistance or equipment needed. 
e) Give name of land owner 
f) Specify department responsible for any facilities that may be impacted 

 
3.  Notification is not required for release of oil upon the land surface of 25 gallons or less - that 
will not constitute a threat to public health and welfare, the environmental or a threat of entering 
the waters of the State. 
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4.  Notification, as required in paragraphs 1 and 2 above, will be made to the CDPHE using the 
24-hour telephone number to report environmental spills. All information known about the 
release at the time of discovery is to be included, such as the time of occurrence, quantity and 
type of material, location and any corrective or clean-up actions presently being taken. Table B 
lists these phone numbers. 

 
SPILL RESPONSE CONTACTS 
TABLE B 
Emergency Notification Contacts  

Name/Agency  Number 

Falcon Fire Department 911 

Colorado Springs Police Department 911 

Ambulance 911 

Hospital 911 

National Response Center  1-800-424-8802 

CDPHE - Report Environmental Spills (24 
hrs/day)  

1-877-518-5608 

Colorado Emergency Planning Committee 303-273-1622 

El Paso County Sheriff’s Office 719-520-7100 

El Paso County 719-520-7276 

 
*Note: Add additional emergency notification contacts as needed, e.g. Colorado Springs has a specific 
spill reporting hotline.  Delete this note. 
 
It is the responsibility of the supervisor to contact the City of Falcon, El Paso County, CDPHE, and/or 
the National Response Center. 
 

• The National Response Center is to be contacted when a release containing a hazardous 
substance or oil in an amount equal to or in excess of a reportable quantity established under 
either 40 CFR 110, 4- DFR 117, or 40CFR 302 occurs during a 24-hour period. 
 
• Notification to the CDPHE is required if there is any release or suspected release of any material, 
including oil or hazardous substances that spill into or threaten state waters. 

 
REPORTS 
The CDPHE requires written notification of a spill or discharge of oil or other substance that may cause 
pollution of the waters of the State of Colorado. A written report must be submitted to the Water Quality 
Control District (WQCD) within five days after becoming aware of the spill or discharge. 
 
The CDPHE requires a written final report within five days for all releases of an oil or hazardous 
substance that require implementation of a contingency plan. The CDPHE may also require additional 
reports on the status of the clean up until any required remedial action has been complete. 
 
Written notification of reports must contain at a minimum:  
 

1.  Date, time, and duration of the release. 
2.  Location of the release. 
3.  Person or persons causing and responsible for the release. 
4.  Type and amount of oil or substance released. 
5.  Cause of the release. 
6.  Environmental damage caused by the release. 
7.  Actions taken to respond, contain, and clean up the release. 
8.  Location and method of ultimate disposal of the oil or other fluids. 
9.  Actions taken to prevent a reoccurrence of the release.  
10.  Any known or anticipated acute or chronic health risks associated with the release. 
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11.  When appropriate advice regarding medical attention necessary for exposed individuals. 
 



Site Spill Log  

Site Location:   Lots 2 & 3, Falcon Marketplace, Subdivision Filing No. 1 ___________ ______________ 

General Contractor:                                    ___________________________________________________ 

Any site spill must be reported to the appropriate authorities in accordance with all applicable laws 

and regulations.  Spills must also be reported to the owner’s representative immediately, but no 

later than 24 hours of occurrence. 

Date / Time of Spill:____________________________________________________________________ 

Name / Title: _________________________________________________________________________ 

Material Spilled and Approximate Quantity: _________________________________________________ 

_____________________________________________________________________________________ 

Weather Conditions:  __________________________________________________________________ 

Phase of Construction: ________________________ (Clearing, Rough Grading, Building, Paving, Etc.) 

Contractor(s) Representatives Present:  

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Containment Actions Taken and Authorities Notified: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

 

Date / Time of Spill:____________________________________________________________________ 

Name / Title: _________________________________________________________________________ 

Material Spilled and Approximate Quantity:  

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Weather Conditions:  __________________________________________________________________ 

Phase of Construction: ________________________ (Clearing, Rough Grading, Building, Paving, Etc.) 

Contractor(s) Representatives Present:  

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Containment Actions Taken and Authorities Notified: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Page ____ of ____ 



 

Site Visit/Inspection Log 

Site Location:   Lots 2 & 3, Falcon Marketplace, Subdivision Filing No. ___________________________ 

General Contractor:                                   ___________________________________________________ 

Any site visits or inspections must be reported to the owner’s representative immediately, but no 

later than 24 hours of occurrence. 

Date: ______________ Name of Inspector: ________________________________________________ 

Title and Agency of Inspector:  ____________________________________________________________ 

Weather Conditions: ____________________________________________________________________ 

Phase of Construction: ________________________ (Clearing, Rough Grading, Building, Paving, Etc.) 

Contractor(s) Representatives Present: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Comments: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Date: ______________ Name of Inspector: ________________________________________________ 

Title and Agency of Inspector:  ____________________________________________________________ 

Weather Conditions: ____________________________________________________________________ 

Phase of Construction: __________________________(Clearing, Rough Grading, Building, Paving, Etc.) 

Contractor(s) Representatives Present: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Comments: 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Page ____ of ____ 
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 WORK COVERED BY CONTRACT DOCUMENTS
	1. Project Location:  Insert Project location (street address, city, and state).

	1.03 RELATED DOCUMENTS
	1.04 USE OF PREMISES
	1. New Construction: Contractor shall have full use of premises for construction operations, including use of Project site, during construction period.  Contractor's use of premises is limited only by Owner's right to perform work or to retain other c...
	2. Retrofit and Repair Construction: Contractor shall have full use of premises designated for the work and shall work to support and shall not interfere with retail operations during open-for-business hours. All work areas scheduled for closure to re...

	1.05 WORK UNDER OTHER CONTRACTS
	1.06 SPECIFICATION FORMATS AND CONVENTIONS
	1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular word...
	2. Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text f...
	a. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.



	PART 2 -  PRODUCTS
	2.01 OWNER – FURNISHED ITEMS
	1. Energy Management System, Electrical Distribution Panels and Step-Down Transformers as detailed on mechanical and electrical drawings.
	2. Sensormatic equipment for the Electronic Article Surveillance (EAS)
	a. Floor Max System (ZAFM3-3) consists of the following:
	1) Power Pack (0100-0839-05)– quantity 1
	2) Cap Board Enclosure (ZPFM3ENC) – quantity 2
	3) Floor Max Antenna (ZSFM3ANT) – quantity 3
	4) Installation Kit (0351-0547-01)– quantity 1

	b. Power Pack Enclosure (0100-1341-01) – quantity 3

	3. WeatherTRAK landscape irrigation controller package (controller, enclosure and rain sensor)
	B. The Owner will furnish and install the following items.  The General Contractor to cooperate and coordinate with the Owner and/or Owner’s sub contractor on the installation of the following:
	1. Lowe’s road sign and building sign(s).
	2. Cart  Return Racks
	3. Hertz vehicle rental signage and pavement marking



	PART 3 -  EXECUTION

	01310_Project_Management_and_Coordination (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General Project coordination procedures.
	2. Coordination Drawings.
	3. Project meetings.

	B. Related Sections include the following:
	1. Division 2   Section "Construction Progress Documentation" for preparing and submitting Contractor's Construction Schedule.
	2. Division 2 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.03 DEFINITIONS
	A. RFI:  Request For Interpretation from Contractor seeking interpretation or clarification of the Contract Documents.

	1.04 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that d...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. If necessary prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.05 SUBMITTALS
	A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum utilization of space for efficient installation of different components or if coordination is required for installation of products and materia...
	1. Indicate relationship of components shown on separate Shop Drawings.
	2. Indicate required installation sequences.
	3. See Division 23 Section “Basic Mechanical Materials and Methods” for specific Coordination Drawing requirements for mechanical installations.
	4. See Division 26 Section “Basic Electrical Materials and Methods” for specific Coordination Drawing requirements for electrical installations.


	1.06 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and other stakeholders of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner within three days of the meeting.

	B. SWPPP (Storm Water Prevention Pollution Plan) Preconstruction Conference:  Schedule a SWPPP preconstruction conference before starting construction, at a time convenient to Owner.  Hold the SWPPP preconstruction conference at Project site or anothe...
	1. Attendees:  Authorized representatives of Owner (meeting leader), Engineer, and their consultants; Contractor and its superintendent; earthwork subcontractors; any Federal, State or Local officials involved in review or inspection of the Project; a...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Overview of NPDES permitting and Lowe’s Expectations.
	b. Recordkeeping and retention.
	c. Phasing of Project and Sequence of Construction
	d. Review ESC Plans and BMP Details
	e. Locating dumpster, toilets, concrete washout, fueling areas on site map and posting
	f. Posting requirements for NOI, NOC and Construction Site Notice
	g. Allowable non-stormwater discharges and handling procedures
	h. Signatory authorizations and certification requirements
	i. Spill kit
	j. SPCC petroleum quantity limitations and SPCC Plan self certification
	k. Materials management
	l. Required inspection timeframes and recordkeeping requirements
	m. Stabilization requirements and schedule
	n. Implementation schedule and questions
	o. Modification Reports and tracking plan amendments and stabilization progress on site map
	p. Subcontractor training program
	q. Modification procedures
	r. Hazardous materials and critical incident and reportable quantity procedures
	s. Final stabilization and Pre-NOT inspection requirement
	t. Rainfall monitoring
	u. Import/Export fill or spoil requirements
	v. SWPPP accessibility to regulatory officials
	w. State specific requirements
	x. Assisting and cooperating with regulatory officials

	3. Meeting Attendance:  Meeting attendances will be recorded on Form J-1 and placed in the SWPPP Ledger.

	C. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner.  Hold the preconstruction conference at Project site or another convenient location.  Conduct the meeting to review resp...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  All participants at the conference shall...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. LEED requirements.
	l. Preparation of Record Documents.
	m. Use of the premises.
	n. Work restrictions.
	o. Owner's occupancy requirements.
	p. Responsibility for temporary facilities and controls.
	q. Construction waste management and recycling.
	r. Parking availability.
	s. Office, work, and storage areas.
	t. Equipment deliveries and priorities.
	u. First aid.
	v. Security.
	w. Progress cleaning.
	x. Working hours.

	3. Minutes:  Contractor will record and distribute meeting minutes.

	D. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	E. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represented at these...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...
	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Status of Change Orders.
	15) Documentation of information for payment requests.


	3. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present. Include a brief summary, in narrative form, of progress since the previous meeting and report.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.



	1.07 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Architect or Engineer.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.
	a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments.


	C. Owner’s Action:  Owner/Architect/Engineer will review each RFI, determine action required, and return it.  Allow 14 working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. will be considered as received the following work...
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Architect's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Owner/Architect/Engineer's action may include a request for additional information, in which case time for response will start again.
	3. Owner/Architect/Engineer's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Owner in writing within 10 days of receipt of the RFI response.


	D. On receipt of Owner’s action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Owner within seven days if Contractor disagrees with response.
	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's Construction Schedule.
	2. Submittals Schedule.
	3. Daily construction reports.
	4. Field condition reports.
	5. Lowe's Development and Design Criteria Section 800 “Stormwater Pollution Prevention Plan” Ledger

	B. See Division 00 for submitting Schedule of Values.
	C. See Division 2 Section "Payment Procedures" for submitting the Schedule of Values.
	D. See Division 2 Section "Photographic Documentation" for submitting construction photographs.

	1.03 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical activities are activities on the critical path.  They must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	B. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Float:  The measure of leeway in starting and completing an activity.
	1. Float time belongs to Owner

	E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	F. Major Area:  A story of construction, a separate building, or a similar significant construction element.

	1.04 SUBMITTALS
	A. Submittals Schedule:  Submit four (4) copies of schedule.  Submit to Owner within 14 days following contract award. Arrange the following information in a tabular format:
	1. Scheduled date for first submittal.
	2. Specification Section number and title.
	3. Submittal category (action or informational).
	4. Name of subcontractor.
	5. Description of the Work covered.
	6. Scheduled date for Architect's final release or approval.

	B. Contractor's Construction Schedule:  Submit three (3) printed opaque copies of initial schedule, large enough to show entire schedule for entire construction period.
	1. The Contractor shall submit to the Owner within fourteen (14) days following the contract award both a graphic and an electronic copy of schedule, using software indicated, on CD-R, and labeled to comply with requirements for submittals.  The Const...
	a. The project name
	b. The Contractor’s name
	c. The date of submittal
	d. Each major term of work
	e. The proposed start date, duration, and completion date of each item of work,
	f. The actual start date, duration and completion date of each item of work.


	C. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the following computer-generated reports.  Format for each activity in reports shall contain activity number, activity description, cost and resource loading, original durat...
	D. Daily Construction Reports:  Submit two copies at weekly intervals.
	E. Field Condition Reports:  Submit two copies at time of discovery of differing conditions.

	1.05 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from parties involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.01 SUBMITTALS SCHEDULE
	A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, resubmittal, ordering, manufacturing, fabrication, and delivery when establishing dates.
	1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's Construction Schedule.
	2. Submit concurrently with the first complete submittal of Contractor's Construction Schedule.


	2.02 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for commencement of the Work to date of Final Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion

	2.03 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. General:  Prepare network diagrams using AON (activity-on-node) format.
	B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for the Notice of Award.  Outline significant construction activities for the duration of the Work.
	C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized time-scaled CPM network analysis diagram for the Work.
	1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no later than 30 days after date established for the Notice of Award.
	a. Failure to include any work item required for performance of this Contract shall not excuse Contractor from completing all work within applicable completion dates, regardless of Architect's approval of the schedule.

	2. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	3. Use "one workday" as the unit of time.  Include list of nonworking days and holidays incorporated into the schedule.

	D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the preliminary network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for all work.
	2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.
	3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Sub networks on separate sheets are permissible for activities clearly off the critical path.


	E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the following:
	1. Contractor or subcontractor and the Work or activity.
	2. Description of activity.
	3. Principal events of activity.
	4. Immediate preceding and succeeding activities.
	5. Early and late start dates.
	6. Early and late finish dates.
	7. Activity duration in workdays.
	8. Total float or slack time.
	9. Average size of workforce.

	F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	1. Identification of activities that have changed.
	2. Changes in early and late start dates.
	3. Changes in early and late finish dates.
	4. Changes in activity durations in workdays.
	5. Changes in the critical path.
	6. Changes in total float or slack time.
	7. Changes in the Contract Time.


	2.04 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. Contractor’s name
	2. Project Location
	3. Work Progress for the Day
	4. List of subcontractors at Project site.
	5. Number of workmen by trade employed on the project for that day
	6. Equipment at Project site.
	7. Material deliveries.
	8. High and low temperatures and general weather conditions.
	9. Accidents.
	10. Stoppages, delays, shortages, and losses.
	11. Meter readings and similar recordings.
	12. Orders and requests of authorities having jurisdiction.
	13. Services connected and disconnected.
	14. Equipment or system tests and startups.
	15. Daily observation of level of sediment tracking at construction entrance/exit
	16. Daily observation of proper use and disposal of chemicals and substances stored or used on site.

	B. The Contractor shall submit to the Owner at the end of each week Daily Progress Reports for each day of work during the preceding week. A report shall be submitted for each day of the contract duration even if no work is performed. Copies of report...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation (RFI) to the Owner.  Include a detailed descript...

	2.05 LOWE’S STORM WATER POLLUTION PREVENTION PLAN (SWPPP) LEDGER
	A. Required Record Keeping:  Prepare and maintain as required by the written SWPPP all inspection, maintenance and construction activity reports for the Project site. Required reports include, but are not limited to the following:
	1. Contractor’s NPDES Operator Certification Signature Page (only where Contractor is also considered an “Operator” for the Project)
	2. Form A-1 Signatory Authorization Designation Form (only where Contractor is also considered an “Operator” for the Project).
	3. Form B-1 General Contractor’s Certification Form
	4. Form B-2 Subcontractor’s Certification Form (for all subcontractors working on site)
	5. Form C-1 Weekly (and Rain Event) Inspection Report for each required inspection.
	6. Form C-2 Compliance Inspection Report (for Lowe’s Projece Manager and Third Party Inspector (when used)).
	7. Form C-3 Corrective Action Log
	8. Form D-1 Modification Report
	9. Form E-1 Subcontractor Training Report Form
	10. Form F-1 Final Inspection and Pre-Notice of Termination Report
	11. Form G-1 Critical Incident and Reportable Quantity Form
	12. Form G-2 SPCC Self-Certification Statement
	13. Form G-3 SPCC Facility Description and Potential Tank Equipment and Operational Equipment Failure Resulting in Spills
	14. Form H-1 Rainfall Log
	15. Form I-1 Construction Site Notice
	16. Form J-1 Pre-Construction Training Meeting Agenda
	17. Site Map(s) (to record locations of materials management measures throughout construction and document Modificaitons to the plan)
	18. Any additional Federal, State or Local Forms, Reports, or Certifications incorporated into the written SWPPP.

	B. The Contractor shall submit to the Owner at the end of each month all Daily Progress Reports for each day of work during the preceding week. A report shall be submitted for each day of the contract duration even if no work is performed. Copies of r...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation (RFI) to the Owner.  Include a detailed descript...


	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate Actual Completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Architect Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...
	PROJECT LOWE’S OF ANYWHERE CONTRACTOR LIGHTNING CONSTRUCTION DATE OF REPORT _____________
	PROJECT ____________________ CONTRACTOR ___________________________  DATE OF REPORT _________________
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 0 Section “Application for Payment for Construction and Final Acceptance” (Forthcoming "Payment Procedures") for submitting Applications for Payment and the Schedule of Values.
	2. Division 2 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 2 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.
	4. (Forthcoming Division 01 Section "Photographic Documentation" for submitting construction photographs and construction videotapes.)
	5. Division 2 Section "Quality Requirements" for submitting test and inspection reports and for mockup requirements.
	6. Division 2 Section "Closeout Procedures" for submitting warranties.
	7. Divisions 0 through 16 (Forthcoming 02 through 49) Sections for specific requirements for submittals in those Sections.
	1. Division 2 Civil (forthcoming Divisions 22, 31, 32 and 33)
	a. Demolition (forthcoming Section 024116)
	b. Earthwork (forthcoming Section 312000 “Earth Moving”)
	c. Trench Excavation and Backfill (forthcoming Section 312000)
	d. Waste Water Pump Stations
	e. Aggregate Base Course (forthcoming Section 312000)
	f. Hot-mix Asphalt Paving (forthcoming Section 321216 “Asphalt Paving”)
	g. Concrete Pavement, Curb and Sidewalk (forthcoming Section 321313 “Concrete Paving”)
	h. Concrete Paving Joint Sealants
	i. Asphalt Seal Coat
	j. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement
	k. Landscaping / Plants / Turf (materials and qualification data)
	l. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Building Fencing Systems – Chain Link
	b. Building Fencing Systems – Tubular Steel/Ornamental
	c. Termite Control

	3. Division 3
	a. Concrete Mix Design (See 03300 or 03310 for submittal Form)
	b. Tilt-Up Concrete
	c. Pre-Cast Concrete
	d. Steel Reinforcement

	4. Division 4
	a. Masonry
	b. Face Brick
	c. Reinforcement
	d. Mortar and Grout

	5. Division 5
	a. Structural Steel
	b. Steel Joists
	c. Steel Deck
	d. Metal Fabrications

	6. Division 7
	a. Sheet Metal Flashing and Trim
	b. Aluminum Cornice (If indicated on drawings)
	c. Metal Wall Panels (If indicated on drawings)
	d. Elastomeric Single-ply Membrane Roofing
	e. EPDM Roofing Membrane (if indicated on drawings)
	f. Aluminum Cornice
	g. Roof Accessories

	7. Division 8
	a. Steel Doors and Frames
	b. Flush Wood Doors
	c. Access Doors, Strip Doors and Traffic Impact Doors
	d. Overhead Coiling Doors
	e. Sectional Overhead Doors
	f. Aluminum Entrances and Storefronts
	g. Sliding Automatic Entrance Doors (standard / impact rated)
	h. Door Hardware
	i. Glazing

	8. Division 9
	a. Paint

	9. Division 10
	a. Toilet CompartmentsSigns

	10. Division 11
	a. Loading Dock Equipment

	11. Division 13
	a. Retractable Shade System
	b. Pre-engineered Structures/Shade Structures
	c. Water Storage Tanks
	d. Fire Suppression Sprinklers
	e. Electric-Drive Horizontal Fire Pumps

	12. Division 14
	a. Hydraulic Passenger Elevator (If indicated on drawings)
	b. Hydraulic Freight Elevator (If indicated on drawings)

	13. Division 15
	a. Drinking Fountains and Water Coolers (operation and maintenance data)

	14. Division 16
	a. Seismic Controls for Electrical Work
	b. Panelboards
	c. Interior Lighting (Modular Wiring Only)
	d. Exterior Lighting (Poles Only)

	1. Division 2 Civil
	a. Water Distribution (materials)
	b. Sanitary Sewer (materials)
	c. Storm Drainage (materials)
	d. Trench Drain (materials)
	e. Concrete Pavement Curb and Sidewalk (materials)
	f. Landscaping (materials and qualification data)
	g. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Termite Control

	3. Division 3
	a. Admixtures
	b. Liquid Densifiers and Sealers
	c. Moisture Retaining Cover
	d. Semi rigid polyurea joint filler
	e. Natural aggregate shake hardener (if indicated on drawings)

	4. Division 7
	a. Building Insulation – Extruded Polystyrene Board
	b. Building Insulation – Faced, Unfaced, and Sound Attenuation Fiberglass Batts
	c. Building insulation – Foam Filled
	d. Exterior Insulation and Finish Systems – Class PB (Conformance Submittal and Samples)
	e. Metal Roof Panels – Architectural  (submittal and samples)
	f. Metal Roof Panels – Structural (submittal and samples)
	g. Metal Wall Panels (submittal and samples)
	h. Elastomeric Single-ply Membrane Roofing (Conformance Submittal)
	i. Metal Flashing and Trim – Architectural
	j. EPDM Roofing Membrane (if indicated on drawings)
	k. Plastic Unit Skylights (if indicated on drawings)
	l. Applied Fireproofing
	m. Firestopping
	n. Joint Sealants
	o. Vapor Permeable Air Barrier Membrane (if indicated on drawings)

	5. Division 8
	a. Sliding Automatic Entrance Doors (standard / impact rated)

	6. Division 9
	a. Exterior Sheathing (as underlayment) –for metal roof panels
	b. Exterior Sheathing (as underlayment) – for E.I.F.S. and membrane flashing
	c. Exterior Soffit Panel – Sag-resistant gypsum board
	d. Exterior Walls – Exterior Wall Coating Submittal Form
	e. Interior Walls – Standard
	f. Interior Walls – Water Resistant
	g. Ceramic Floor, Wall Tile and Grout
	h. Acoustical Ceiling Tile (Conformance Submittal)
	i. Heavy Duty Ceiling Tile (Conformance Submittal)
	j. Vinyl Cove Base
	k. Vinyl Composition Floor Tile (If indicated on drawings)

	7. Division 10
	a. Aluminum Canopy
	b. Electrical Hand Dryers
	c. Grab Bars
	d. Toilet Tissue Holders
	e. Napkin Disposal
	f. Horizontal Baby Changing Station
	g. Metal Framed Mirrors
	h. Paper Towel Dispenser

	8. Division 15
	a. Duct Insulation
	b. Pipe Insulation
	c. Valves
	d. Fuel Gas Piping
	e. Plumbing Fixtures
	f. Plumbing Specialties
	g. Trench Drain
	h. Electric, Domestic Water Heaters
	i. Fuel-Fired Unit Heaters
	j. Rooftop Air Conditioners
	k. Energy Recovery Ventilators
	l. Duct Accessories
	m. Power Ventilators
	n. Smoke Exhaust Fans
	o. Diffusers, Registers and Grilles
	p.

	9. Division 16
	a. Basic Electrical materials and Methods
	b. Grouting and Bonding
	c. Conductors and Cables
	d. Control/signal Transmission Media
	e. Raceways and Boxes
	f. Cable Trays
	g. Wiring Devices
	h. Packaged Engine Generators
	i. Generator & ATS Start-Up Submittal
	j. Enclosed Switches and circuit Breakers
	k. Transfer Switches
	l. Panelboards
	m. Dry-Type Transformers (1000 V and Less)
	n.
	o.
	p.



	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Owner/Architect’s responsive action.
	B. Informational Submittals:  Written information that does not require Owner/Architect’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Owner reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 2 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to...
	1. Initial Review:  Allow 15 business days (unless noted otherwise) for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Owner will advise Contractor when a submittal being processed mus...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Re-submittal Review:  Allow 15 business days for review of each re-submittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Owner.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name and address of supplier.
	f. Name of manufacturer.
	g. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Re-submittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	h. Number and title of appropriate Specification Section.
	i. Drawing number and detail references, as appropriate.
	j. Location(s) where product is to be installed, as appropriate.
	k. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Owner observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Owner will return submittals, without review, received from sources other than Contractor.
	1. Include Contractor’s certification stating that information submitted complies with requirements of the Contract Documents.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect, Engineer, Designer or Owner in connection with construction."


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies: Upload one copy for each submittal, unless otherwise indicated. Marked up, rejected and/or approved versions will be maintained on Site|Folio as a Project Record Document. .

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a.  Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Compliance with specified referenced standards.
	j. Testing by recognized testing agency.
	k. Application of testing agency labels and seals.
	l. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (600 by 900 mm).

	D. Coordination Drawings: Comply with requirements in Division 01 Section “Project Management and Coordination”.
	E. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed. Prepa...
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit three full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Owner will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Owner will retain two Sample sets; remainder will be returned.]
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	F. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	G. Contractor's Construction Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation" for Construction Manager's action.
	H. Delegated Design Submittal: Comply with requirements in Division 2 “Quality Requirements”.
	I. Submittals Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation."
	J. Application for Payment:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	K. Schedule of Values:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	L. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	M. LEED Submittals:  Comply with requirements specified in Division 2 Section "Sustainable Design Requirements."
	1. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  Owner will not return copies.
	2. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.
	3. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	4. Test and Inspection Reports:  Comply with requirements specified in Division 2 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 2 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	L. Schedule of Tests and Inspections:  Comply with requirements specified in Division 2 Section "Quality Requirements."
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 2 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs and Videotapes:  Comply with requirements specified in Division 2 Section "Photographic Documentation."

	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect, Engineer, Designer or...
	F. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S, ENGINEER’S, DESIGNER’S OR OWNER’S ACTION
	A. General:  Architect, Engineer, Designer, or Owner   will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect, Engineer, Designer or Owner   will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect, Engineer, Designer or Owner will stamp each submittal with an action s...
	C. Informational Submittals:  Architect, Engineer, Designer or Owner will review each submittal and will not return it, or will return it if it does not comply with requirements.  Owner will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.03 DOCUMENTS AND SAMPLES AT THE SITE
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Division 0 Section "Allowances" for testing and inspecting allowances.
	2. Division 2 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.
	3. Division 2 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.
	4. Divisions 0 through 16 (forthcoming 02 through 49) Sections for specific test and inspection requirements.


	1.03 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities of materials and execution, and to review c...
	D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.04 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.05 DELEGATED DESIGN
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of contractor by the contract documents, provide products and systems complying with specific performance and d...

	1.06 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Delegated-Design Submittal:  In addition to shop drawings, product data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to contractor to...
	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.07 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Owner.
	2. Notify Owner seven (7) days in advance of dates and times when mockups will be constructed.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Obtain Owner’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	5. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	6. Demolish and remove mockups when directed, unless otherwise indicated.


	1.08 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	1. Testing Agency Responsibilities: Cooperate with architect and contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	3. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through contractor.
	5. Do not release, revoke, alter, or increase requirements of the contract documents or approve or accept any portion of the work.
	6. Do not perform any duties of contractor.

	E. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.09 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Testing agency will notify Owner and contractor promptly of irregularities and deficiencies observed in the work during performance of its services.
	2. Testing agency will submit a certified written report of each test, inspection, and similar quality-control service to architect with copy to contractor and to authorities having jurisdiction.
	3. Testing agency will submit a final report of special tests and inspections at substantial completion, which includes a list of unresolved deficiencies.
	4. Testing agency will interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the contract documents.
	5. Testing agency will retest and reinspect corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Owner’s reference during normal working hours.

	3.02 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.
	2. Comply with the Contract Document requirements for Division 2 Section "Cutting and Patching."

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. The Contractor shall provide all temporary facilities, whether or not listed herein, for the proper conduct of the work in accordance with accepted construction practices and as required by any public authority having jurisdiction at the location o...
	C. Related Sections include the following:
	1. Division 2 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.
	2. (Forthcoming Division 2 Section "Execution" for progress cleaning requirements.)
	3. Divisions 0 through 16 (forthcoming 02 through 49) Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	4. Division 2 Section "Termite Control" for pest control.
	5. Division 2 Section "Hot Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.
	6. Division 2 Section “Erosion and Sediment Control”.
	7. Division 2 Section “Concrete Pavement Curb and Sidewalk” (forthcoming "Concrete Paving") for construction and maintenance of cement concrete pavement for temporary roads and paved areas.


	1.03 DEFINITIONS
	A. Permanent Enclosure:  As determined by Owner, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary c...

	1.04 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Owner's constr...
	B. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.

	1.05 QUALITY ASSURANCE
	A. Electric Service:  Comply with ANSI A10.6, NFPA 241, NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities: At earliest feasible time and when acceptable to Owner, change over from use of temporary service to use of permanent service.
	B. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...
	C. Conditions of Use: The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials. Undamaged, previously used materials in serviceable condition may be used if approved by Owner. Provide materials suitable for use as intended.
	B. Pavement:  Comply with Section “Hot Mix Asphalt Paving (forthcoming “Asphalt Paving”) and “Concrete Pavement Curb and Sidewalk” (forthcoming “Concrete Paving”)
	C. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-...
	D. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner a...
	E. Lumber and Plywood:  Comply with requirements in Division 06.
	F. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum available lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M.
	G. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	H. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.
	I. Paint:  Comply with requirements in Division 09 painting Sections.
	J. Water: Potable.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of...
	B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	D. Electrical:
	1. Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110-V to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	2. Power Distribution: Power distribution system circuits where permitted are to be overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits  may be non-metallic sheathed cable.

	E. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 2 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching compatible materials and equipment. Comply ...
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction. Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner’s easements can not be used for that purpose.

	B. Sanitary Sewers:  If sanitary sewer is available, provide temporary utilities to remove effluent lawfully. If sanitary sewer is not available or can not be used for the discharge of effluent provide containers to remove and dispose of effluent off-...
	1. Connect temporary sewers to municipal system or private system indicated and as directed by authorities having jurisdiction.
	2. Maintain temporary facilities in a clean, sanitary condition. After heavy use, restore to normal conditions promptly.

	C. Storm Drainage: Comply with EPA, State or Local Construction General Permit for construction stormwater discharges. Assure excessive soil, construction debris, chemicals, oils, and similar contaminants are not discharged to receiving waters.
	D. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use. Sterilize temporary water piping before use.
	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. ...
	1. Disposable Supplies: Provide and maintain adequate supply of toilet tissue, paper towels, paper cups, and similar disposable materials for each facility. Provide covered waste containers for disposal of used materials.
	2. Toilets:  Install enclosed self-contained toilet units.
	3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel who handle materials that require wash-up.
	a. Supply cleaning compounds appropriate for each type of material handled. Provide safety showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation of personnel.

	4. Drinking Water: Provide bottled drinking water for all site personnel.

	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	1. General Contractor to provide necessary heat as required for the proper installation of finish materials or as directed by the Owner.
	2. General Contractor is to close all exterior openings until permanent enclosures are in place while the building is being heated or cooled.
	3. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and areas where finished work has been installed.

	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Provide and maintain electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations for the duration of the work.
	1. Install in accordance with the requirements of the local power company and all local laws, ordinances and regulations.
	2. Install weatherproof, grounded electric power service and distribution system service of sufficient size, capacity, and power characteristics during the Construction period.
	3. Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.
	4. Install electric power service underground, unless otherwise indicated.
	5. Install distribution wiring overhead and rise vertically where least exposed to damage.
	6. Provide receptacle outlets adequate for connection of power tools and equipment. Use waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach area where construction activities are in progress. Do...

	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Provide one (1) 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.
	3. Provide one (1) 100-W incandescent lamp every 50 feet (15 m) in traffic areas or equivalent illumination.
	4. Install exterior-yard site lighting that will provide adequate illumination for construction operations, traffic conditions, and signage visibility when the Work is being performed.
	5. Install lighting for Project identification sign.

	J. Telephone Service:  Provide temporary telephone service throughout construction period in common-use facilities for use by all construction personnel.  The General Contractor shall provide and pay for telephone and facsimile on the site during the ...
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Architect's office.
	e. Engineers' offices.
	f. Owner's office.
	g. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	K. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail, in common-use facilities.

	3.03 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	3. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations as indicated on the drawings.  Locate temporary roads and paved areas in same location as permanent roads and paved areas....
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare sub grade and install sub base and base for temporary roads and paved areas according to Division 2 Section "Earthwork."
	3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division Section "Hot Mix Asphal...

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking:  Provide temporary parking areas for construction personnel. Temporary parking areas used for construction activities are considered part of the regulated stormwater pollution prevention area and shall be treated as such.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as indicated on Drawings.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize, separate and clearly label hazardous, dangerous or unsanitary waste materials. Comply with requirements o...
	1. If required by authorities having jurisdiction, provide separate clearly labeled containers for each type of material.
	2. Develop a waste management plan for Work performed on the Project. Indicate types of waste materials the Project will produce and estimate quantities of each type. Provide detailed information for on-site waste storage and separation of recyclable ...


	3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Comply with work restrictions specified in Division 2 Section "Summary."

	B. Protection of Work and Property: The Contractor shall be responsible for the entire site and building and shall provide all necessary protections as required by Owner and by laws, ordinances and codes governing such conditions.  The Contractor and ...
	1. No fires of any kind will be allowed inside or around the operation during the course of construction without special permission of the Owner.

	C. Temporary Erosion and Sedimentation Control:  Comply with requirements specified in Division 2 Section "Erosion and Sediment Control."
	1. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.

	D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and sub grade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.
	F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures. Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings: Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood or similar materials.
	3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

	H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas from fumes and noise.
	1. Construct dustproof partitions with not less than nominal 4-inch (100 mm) studs, 5/8-inch (16 mm) gypsum wallboard with joints taped on occupied side, and ½ inch (13 mm) fire-retardant walls. Cover floor with ¾ inch (19 mm) fire-retardant plywood.
	2. Construct dustproof floor-to-ceiling partitions with not less than nominal 4-inch (100 mm) studs, with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.  Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 1...
	3. Insulate partitions to provide noise protection to occupied areas.
	4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	5. Protect air-handling equipment.
	6. Weather strip openings.

	I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Store combustible materials in containers in fire-safe locations.
	4. Provide fire extinguishers, installed on walls with mounting brackets, visible and accessible from space being served with sign mounted above.
	a. Locate fire extinguishers where convenient and effective for their intended purpose; provide not less than one extinguisher on each floor at or near each usable stairwell or and exit.
	b. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.

	5. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	6. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.
	7. Complete installation and begin use of permanent fire protection facility including connected services at earliest feasible date in each area of Project. Instruct key personnel on use of facilities.


	3.05 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal. Protect from damage caused by freezing temperatures and similar elements.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 2 Section "Closeout Procedures."




	01731_Cutting_and_Patching.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 SUBMITTALS
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to Existing Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities that will be relocated and those that will be temporarily out of service.  Indicate how long service will be disrupted.
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Owner Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.

	1.04 QUALITY ASSURANCE
	1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm.

	1.05 WARRANTY

	PART 2 -  PRODUCTS
	2.01 MATERIALS
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of existing materials.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	3.03 PERFORMANCE
	1. Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.
	1.  Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove exis...
	4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous demolition and construction waste.
	2. Recycling nonhazardous demolition and construction waste.
	3. Disposing of nonhazardous demolition and construction waste.

	B. Related Sections:
	1. Division 01 Section "Project Management and Coordination" for coordination of responsibilities for waste management.
	2. Division 02 Section "Demolition" for disposition of waste resulting from demolition of buildings, structures, and site improvements  and for disposition of hazardous waste.
	3. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.
	4. Division 04 Section "Stone or Face Brick Masonry" for disposal requirements for excess stone and stone waste.
	5. Division 02 (Forthcoming Division 31) Section "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Clean: Untreated and unpainted, not contaminated with oils, solvents, caulk, paint or other pollutants.
	B. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations.  Construction waste includes packaging.
	C. Comingled: Collecting all material types into a single bin or mixed collection and separating waste materials into recyclable material types at an off-site location.
	D. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	E. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	F. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.
	G. Hazardous: Exhibiting the characteristics of hazard substances (i.e., ignitability, corrosiveness, toxicity or reactivity).
	H. Recycle:  Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	I. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage and deliver to Owner. Include fasteners or brackets needed for reattachment elsewhere if possible.
	J. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.
	L. Source Separation:   The act of keeping different types of waste materials separate beginning from the first time they become waste
	M. Waste:  Extra material or material that has reached the end of its useful life in its intended use. Waste includes salvageable, returnable, recyclable, and reusable material.
	N. Waste Management Coordinator: The General Contractor Superintendent will manage site wastes and surplus under the requirements outlined in the Construction Waste Management Plan.
	O.  Construction Waste Management Plan: Construction and/or demolition wastes shall be indentified and incorporated into a Construction Waste Management Plan (CWMP) The CWMP will include an analysis of wastes to be generated, including the types of re...
	P. Waste Recovery Progress Reports: Report that must be submitted with the Monthly Pay Application that shows the amount of items that were recycled that period.
	Q. Waste Recovery Progress Report back up: Submit manifests, weight tickets, receipts and invoices identifying the project and construction wastes.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Achieve end-of-Project rates for salvage/recycling of  [50] [75] (indicate which)  percent by weight or volume of total non-hazardous solid waste generated by the Work. Practice efficient waste management in the use of materials in the co...
	1. Demolition Waste:
	a. Asphaltic concrete paving.
	b. Concrete.
	c. Concrete reinforcing steel.
	d. Brick.
	e. Concrete masonry units.
	f. Wood studs.
	g. Wood joists.
	h. Plywood and oriented strand board.
	i. Wood paneling.
	j. Wood trim.
	k. Structural and miscellaneous steel.
	l. Rough hardware.
	m. Roofing.
	n. Insulation.
	o. Metal studs.
	p. Gypsum board.
	q. Carpet.
	r. Carpet pad.
	s. Demountable partitions.
	t. Equipment.
	u. Cabinets.
	v. Piping.
	w. Supports and hangers.
	x. Valves.
	y. Mechanical equipment.
	z. Refrigerants.
	aa. Electrical conduit.
	bb. Copper wiring.
	cc. Switchgear and panel boards.
	dd. Transformers.(only non-hazardous)

	2. Construction Waste:
	a. Concrete waste.
	b. Masonry and CMU.
	c. Lumber.
	d. Wood sheet materials.
	e. Wood trim.
	f. Metals.
	g. Roofing.
	h. Insulation.
	i. Metal studs.
	j. Gypsum board.
	k. Piping.
	l. Electrical conduit and Wire.
	m. Packaging:  Regardless of salvage/recycle goal indicated in paragraph above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	1) Paper.
	2) Cardboard.
	3) Boxes.
	4) Plastic sheet and film.
	5) Polystyrene packaging.
	6) Wood crates.
	7) Plastic pails.




	1.5 ACTION SUBMITTALS
	A. Construction Waste Management Plan:  Submit Construction Waste Management Plan (CWMP) along with Waste Identification Worksheets within 14 days of date established from Notice to Proceed. The CWMP must be approved by Lowe’s prior to the start of wo...

	1.6 INFORMATIONAL SUBMITTALS
	A. Monthly Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report with back up information. Use Form CWM-7 to document construction waste progress and Form CWM-8 for demolition waste progress.  Include the follo...
	1. Material category.
	2. Generation point of waste.
	3. Total quantity of waste in cubic yards or tons.
	4. Quantity of waste salvaged, in cubic yards or tons.
	5. Quantity of waste recycled, in cubic yards or tons.
	6. Total quantity of waste recovered (salvaged plus recycled) in cubic yards or tons.
	7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

	Note: waste reduction progress reports must submit quantities in either weight (tons) or volume (cubic yards) but must be consistent throughout.
	B. Total Project Waste Reduction Calculations:  Before requesting Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. Use Forms CWM-3 and/or CWM-4.
	C. .Total Project Cost/Revenue Analysis: Before requesting Substantial Completion, submit calculated Total Project Cost/Revenue Analysis using Forms CWM-4 and/or CWM-5.
	D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and organizations.  Indicate whether organization is tax exempt.
	E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	F. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	G. LEED Submittal:  Complete LEED letter template for Credit MR 2, signed by Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and statement that requirements for the credit have been met.
	H. Qualification Data:  For Site Superintendent with Waste Management Experience and Refrigerant Recovery Technician.
	I. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.7 QUALITY ASSURANCE
	A. Waste Management:  General Contractor Superintendent shall manage construction and demolition waste (if applicable) per this specification. The Superintendent shall have a record of successful waste management coordination of Projects with similar ...
	B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction. Also review the Project SWPPP (Section 800) for additional requirements.
	D. Preconstruction Waste Management Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to waste management including, but not ...
	1. Review and discuss waste management plan including responsibilities of Project Superintendent.
	2. Review requirements for documenting quantities of each type of waste and its disposition.
	3. Review and finalize procedures for materials separation (if separated on site) and verify availability of containers and bins needed to avoid delays.
	4. Review procedures for periodic waste collection and transportation to recycling and disposal facilities.
	5. Review waste management requirements for each trade.


	1.8 WASTE MANAGEMENT PLAN
	A. General:  Develop a Construction Waste Management Plan (CWMP) according to ASTM E 1609 and requirements of this Section.  The CWMP shall consist of waste identification, construction waste management plan, waste reduction progress reports, cost/rev...
	B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction waste generated by the Work.  Use Form CWM-1 for construction waste and Form CWM-2 for demolition waste].  Include estimated quantities and assumptions ...
	C. Total Project Waste Reduction:  List each type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for demolition waste  Include points of waste genera...
	1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this Project, describe methods for preparing salvaged materials before incorporation into the Work.
	2. Salvaged Materials for Sale:  For materials that will be sold to salvage contractors, include list of their names, addresses, and telephone numbers.
	3. Recycled Materials:  Include list of local receivers and processors and type of recycled materials each will accept.  Include names, addresses, and telephone numbers.
	4. Disposed Materials:  Indicate how and where materials will be disposed of.  Include name, address, and telephone number of each landfill and incinerator facility.
	5. Handling and Transportation Procedures:  Include method that will be used for separating recyclable waste including sizes of containers, container labeling, and designated location on Project site where materials separation will be located.

	D. Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste management plan and net additional cost or net savings resulting from implementing waste management plan.  Use Form CWM-5 for construction waste and Form CWM-6 f...
	1. Total quantity of waste in volume or weight.
	2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and cost of collection containers for each type of waste.
	3. Total cost of disposal (with no waste management).
	4. Revenue from salvaged materials.
	5. Revenue from recycled materials.
	6. Savings in hauling and tipping fees by donating materials.
	7. Savings in hauling and tipping fees that are avoided.
	8. Handling and transportation costs.  Include cost of collection containers for each type of waste.
	9. Net additional cost or net savings from waste management plan.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General:  Implement CWMP.  Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, termination, and removal requirements.

	B.  Project Superintendent will be responsible for implementing, monitoring, and reporting status of waste management work plan.
	C. Preconstruction Meeting:  General Contractor Superintendent will review the CWMP with workers, subcontractors, and suppliers regarding proper waste management procedures, as appropriate before beginning work at the Project site. The Superintendent ...
	1. Distribute a copy of the approved Construction Waste Management Plan to everyone concerned within 7 days in advance of the preconstruction meeting.
	2. Distribute the CWMP to everyone concerned anytime revisions are made.
	3. Review entire plan content, procedures and locations established for salvage, storage, recycling, and disposal.

	D. Monthly Meetings: The Superintendent shall hold regularly scheduled monthly meetings to discuss project schedule and progress of any waste items on site.
	E. Site Access and Temporary Controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged, recycled, reused, and donated.
	2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	3. Comply with Lowe’s Stormwater Pollution Prevention Plan requirements per Development and Design Criteria Section 800.
	4. Comply with Division 02 Section 02020 Erosion and Sediment Control.


	3.2 SALVAGING DEMOLITION WASTE
	A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
	1. Washed stone for temporary drives
	2. Crushed concrete and masonry for site fill..

	B. Salvaged Items for Sale are not permitted on Project site.
	C. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area and covered if needed until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General:  Recycle paper and beverage containers used by on-site workers.
	B. Recycling Receivers and Processors:  Include listing of all recycling activities for source separated or mixed material recycling centers where recycling will occur including all recycling receivers and processors in the CWMP.
	C. Construction Waste Reduction Incentives:  Revenues, savings rebates, tax credits, and other incentives received for recycling waste materials shall be Lowe’s 60% / General Contractor 40 %. Total revenues, savings, rebates, tax credits and other inc...
	D. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the re...
	E. The following sorting methods are acceptable:
	1. Sorting recyclable materials at the Project site and transporting them to recycling markets directly from the Project site, or;
	2. Employing haulers who make use of a materials-recovery facility or transfer station where recyclable materials are sorted from the waste and recycled before disposing of the remainder. If using a hauler or recycling facility to sort out recyclables...

	F. Procedures for sorting recyclable materials at the Project site:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical according to approved cons...
	1. Provide appropriately marked containers or bins for controlling recyclable waste until they are removed from Project site.  Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.
	b. All signage a minimum of 24” X 36” (6 SF) with 3” minimum high lettering.

	2. Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and protect from rain, ice, and snow. Reference Lowe’s Stormwater Pollution...
	3. Stockpile materials away from construction area.  Do not store within drip line of remaining trees.
	4. Store components off the ground and protect from the weather.
	5. Remove recyclable waste off Owner's property and transport to recycling receiver or processor per requirement specified in the Waste Management Plan.


	3.4 RECYCLING DEMOLITION WASTE
	A. Asphaltic Concrete Paving:  Grind or break up asphalt to size required to meet applicable requirements of authority having jurisdiction and State Department of Transportation. Transport asphalt to be recycled to asphalt-recycling facility.
	1. Reference Section 02741 Hot Mix Asphalt Paving for Reclaimed Asphalt Pavement (RAP). Final RAP mix shall be free of contamination including dirt, debris, concrete, clean stone and other impurities.
	2. Bituminous concrete may be reused under and immediately below the pavement as a base course if so indicated and approved by the geotechnical engineer and Owner.

	B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.
	1. Pulverize concrete to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” (Forthcoming Division 31 Section "Earth Moving") for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the m...

	C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	1. Pulverize masonry to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” (Forthcoming Division 31 Section "Earth Moving") for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the m...

	D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, engineered wood products, panel products, and treated wood materials.
	E. Metals:  Separate metals by type.
	1. Structural Steel:  Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	F. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove and dispose of nails, staples, and accessories.
	G. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.
	H. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry location.
	I. Metal Suspension System:  Separate metal members including trim, and other metals from acoustical panels and tile and sort with other metals.
	J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation Agency or carpet recycler.

	K. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, hangers, valves, sprinklers, and other components by type and size.
	L. Conduit:  Reduce conduit to straight lengths and store by type and size.

	3.5 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry location.
	2. Polystyrene Packaging:  Separate and bag materials.
	3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from Project site.  For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates:  Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Site-Clearing Wastes:  Chip brush, branches, and trees on-site.
	1. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of chipped organic waste as organic mulch.

	C. Wood Materials:
	1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
	2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of clean sawdust as organic mulch.


	D. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer mill.  Screen out paper after grinding.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of clean ground gypsum board as inorganic soil amendment.



	3.6 DISPOSAL OF WASTE
	A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials off Owner's property and legally dispose of them.

	3.7 ATTACHMENTS
	A. Form CWMP-1 Construction Waste Management Plan
	B. Form CWM-1 Construction Waste Identification Worksheet
	C. Form CWM-2 Demolition Waste Identification Worksheet
	D. Form CWM-3 Construction Waste Reduction Monthly Progress Report
	E. Form CWM-4 Demolition Waste Reduction Monthly Progress Report
	F. Form CWM-5 Cost/Revenue Analysis of Construction Waste Reduction For Project
	G. Form CWM-6 Cost/Revenue Analysis of Demolition Waste Reduction For Project
	H. Form CWM-7 Total Project Construction Waste Reduction
	I. Form CWM-8 Total Project Demolition Waste Reduction



	01770_Closeout_Procedures.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents
	3. Subcontractor Information Form (see attached)
	4. Operations and Maintenance Manuals
	5. Warranties.
	6. Instruction of Owner’s personnel
	7. Final cleaning.

	B. Related Sections include the following:
	1. Division 0 Section "Applications for payment for construction completion and final acceptance.  (Forthcoming “Payment Procedures” for requirements for Applications for Payment for Substantial and Final Completion.)
	2. Division 01 Section “Construction Progress Documentation”.  (Forthcoming Section "Photographic Documentation") for submitting Final Completion construction photographs and negatives.
	3. (Forthcoming Division 01 Section "Execution" for progress cleaning of Project site.)
	4. (Forthcoming Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.)
	5. (Forthcoming Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.)
	6. (Forthcoming Division 01 Section "Demonstration and Training" for requirements for instructing Owner's personnel.)
	7. Divisions 0 through 16 (Forthcoming Divisions 02 through 49) Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Shall have obtained the Certificate of Occupancy or equivalent approval as required by local and/or state authorities.
	2. Shall have thoroughly cleaned the building and made it ready in all respects for occupancy and use by the Owner.
	3. Shall contact the Owner and arrange for persons designated by him to be instructed in the location, function, operational and routine maintenance of all building systems including:
	a. Heating and air conditioning equipment.
	b. Electrical panels, switches and apparatus.
	c. Sprinkler system.
	d. Plumbing equipment.
	e. Sewage disposal system.

	4. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	5. Advise Owner of pending insurance changeover requirements.
	6. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	7. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	8. Prepare and submit Project Record Documents, operation and maintenance manuals, Subcontractor Information Form, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	9. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	10. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	11. Complete startup testing of systems.
	12. Submit test/adjust/balance records.
	13. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	14. Advise Owner of changeover in heat and other utilities.
	15. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	16. Complete final cleaning requirements, including touchup painting and make ready in all respects for occupancy.
	17. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.  Owner/Architect may prepare the Certificate of Sub...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 0 (Forthcoming Division 01 Section "Payment Procedures.")
	2. Submit certified copy of Owner/Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Owner/Architect.  The certified copy of the list shall state that each item has been complet...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Construction Manager.
	d. Name of Contractor.
	e. Page number.



	1.06 KEY TURNOVER SUBMITTALS
	A. Submit complete copies of the following to the Lowe’s Store Manager on the date of Key Turnover and upload under the applicable Project Folder, Project Management sub-folder on LowesLink. Submit the following:
	1. Two (2) copies of all installation, operating, and maintenance instructions, parts lists, and manufacturer's literature on equipment and materials furnished under this contract, each of the two (2) sets bound in separate black vinyl 3-ring binders....
	2. Two (2) copies of all warranties and guarantees required under this contract, identified as to name of project and date of final acceptance.  More specifically:
	a) Wood Doors (Life of Installation)
	b) Roll-Up Doors (one year material; 50,000 cycles)
	c) Acoustical Ceiling (one year)
	d) Sprinkler System and Related Equipment (including Fire Pumps and Water Tanks, when applicable)
	e) Plumbing
	f) Mechanical (include HVAC Extended Four Year Warranty Certificate)
	g) Electrical
	h) Water Cooler
	i) Water Heater
	j) Landscaping (one year)
	k) Irrigation controller and equipment
	l) Mirrors (15 year guarantee against silver spoilage)
	m) Automatic Door Operator Systems (one year)
	n) Twenty (10) year total systems roofing warranty
	o) Five (5) year Termite Control guarantee
	p) E.I.F.S. System aix years finish, ten years material)
	q) Paint Ten (10) year Exterior Coating Warranty
	r) Prefinished Metal Canopy (two year material/workmanship; 20 year finish)
	s) One (1) year Material and Workmanship Warranty on Shade Structures

	3. Two (2) typed copies listing all subcontractors employed on the Work showing names, addresses, telephone numbers, respective trade and products provided.
	4. All keys to the building remaining in the Contractor's possession.
	5. One (1) copy of the general construction drawings, clearly marked to indicate all changes made during the course of construction, and identified as “As-Built” Drawings (stapled sets rolled and bound with rubber bands).
	6. Two (2) copies of generator set start–up information, including make, model and serial number including the make, model and serial number for the transfer switches.
	7. Two (2) copies of the generator set fuel tank information, including size, make, and serial number.
	8. Two (2) copies of the fire pump transfer switch (if installed) information, including make model and serial number.
	9. One (1) white bond paper copy and one (1) ‘CD’ electronic format (AutoCAD 2004) of the sprinkler system “As-Built” shop drawings, two (2) copies of the hydraulic calculations and two (2) copies of the manufacturer’s descriptive literature as specif...
	a. One (1) white bond paper copy of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as the Store’s copy.
	b. One (1) ‘CD’ electronic format (AutoCAD 2004) of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as Lowe’s copy.

	10. All punch list items complete.
	11. Two (2) copies of water sterilization tests.
	12. Two (2) copies of the Contractor's Material and Test Certificate for Aboveground and Underground Piping.
	13. Two (2) copies each of any subsequent sprinkler system inspections or test reports required by the Authorities Having Jurisdiction.
	14. Letter certifying that store manager has been instructed in the location, function, operation, and routine maintenance of all building systems including:
	a. Heating & Air Conditioning Equipment.
	b. Electrical Panels, Switches and Apparatus.
	c. Sprinkler System.
	d. Plumbing Equipment.
	e. Sewage Disposal System.

	15. Registered letters requesting each:
	a. Construction Completion Inspection.
	b. Final Inspection and Acceptance.

	16. Two (2) copies certifying that sanitary sewer system has been tested and approved.
	17. HVAC System Start-Up Supervision Verification Forms.
	18. Written Structural Analysis Certified by a Registered Professional Engineer for Shade Structures.
	19. Construction Completion shall be defined as all aspects of work being complete, including punch lists.
	20. Upon verification of Construction Completion the Contractor shall initiate procedures to terminate his building insurance by first giving the Owner at least seven days written notice of the date and time at which termination will occur.  Upon term...
	21. On the Date of Construction Completion the Owner will assume responsibility for all permanent utilities.
	22. On the date of Construction Completion, an inspection will be made by Owner's representative and if the Work is found to be fully and satisfactorily complete written notice will be given to the Contractor and the date so established shall be the D...
	23. Prior to Construction Completion, the Owner's Store Set-Up Crew may occupy the sales floor to begin installation of furnishings and equipment.
	24. Prior to Final Acceptance and Application for Payment of outstanding retainage, the Contractor shall forward all Closeout Documents to the Owner, including:
	a. One (1) copy of the Final Project Cost Review Binder.  (Negotiated Projects Only)
	b. Two (2) executed copies of "Contractor's Affidavit of Payment of Debts and Claims" (AIA, G706).
	c. Two (2) executed copies of "Consent of Surety" (AIA, G707).
	d. Two (2) executed copies of “Full Unconditional Waiver of Lien” (Standard Form as provided within the Supplemental Instructions to Bidders).
	e. Two (2) copies of each of the following ”Full Unconditional Waiver of Lien” (Standard From as provided within the Supplemental Instructions to Bidders) from the listed subcontractors:
	1) Grading
	2) Storefront
	3) Acoustical Ceiling
	4) Painting
	5) Plumbing
	6) Mechanical
	7) Sprinkler
	8) Electrical
	9) Concrete
	10) Storm Drainage
	11) Fencing
	12) Landscape
	13) Landscape Irrigation
	14) Paving
	15) Masonry
	16) Automatic Entrance Systems
	17) Insulation
	18) Doors and Millwork
	19) Roll-Up Doors
	20) Ceramic Tile
	21) Structural Steel Joists, Columns and Deck
	22) Steel Erector
	23) Roofing
	24) Greenhouse / Shade Structure System

	f. Any Outstanding:
	1) Job Logs
	2) Compaction Tests
	3) Concrete Tests

	g. Subcontractor Information Form (see attached)



	1.07 FINAL PROJECT COST REVIEW BINDER (NEGOTIATED PROJECTS ONLY)
	A. Assemble and prepare a complete project cost/accounting binder in accordance with Contract Terms & Conditions, including but not necessarily limited to;
	1. Summary Spread sheet listing all applicable contract cost line items, indicating Owner contract value and accounting for Owner change orders and actual costs to Contractor.  Summary Sheet shall indicate proposed project savings for all cost line it...
	2. Contractor’s final job cost report
	3. Copies of actual subcontracts, purchase orders, subcontractor change orders and other subcontractor related back up information and documentation.
	4. Copies of applicable back up information and documentation of general contractor’s costs.
	5. Itemized account of any/all requests for exemption and/or exception to reduction in project savings, including back up information and documentation.


	1.08 PROJECT RECORD DOCUMENTS
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.
	1. Archive of records in optically scanned format on CD.
	2. All NOI’s, NOC’s (notice of coverage - permit certificates), NOT’s, and written records required by the General Permit to the Operator for archiving in both paper and CD formats.
	3. Actual paper copy of NOT submittal and approval and executed Form F-1.
	4. Some or all of these documents when determined to be complete by the Lowe’s Project Manager may alternatively be submitted on the SWPPP project folder on Site Folio.

	1.09 OPERATION AND MAINTENANCE MANUALS
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	1.10 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Owner/Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual. For the Store Manager’s Copy:
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals and for uploading to LowesLink as specified.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 DEMONSTRATION AND TRAINING
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner, with at least seven days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.

	3.02 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	r. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	02000_Project_Special_Provisions.pdf
	1.01 SUMMARY
	2.01 Storm Water Pollution Prevention Plan
	(All italicized items shown below this point are for format and reference only and shall be removed and deleted prior to issuance of Project Special Provisions.)
	SECTION 02305 - TRENCH EXCAVATION AND BACKFILL, Article 3.02, Item J
	SECTION 02741- HOT-MIX ASPHALT PAVING, Article 3.05, Item E
	E. Density:  Compare density of in-place material against laboratory specimen of same mixture, subjected to 50 blows of a Standard Marshall hammer on each side of specimen.  Densities for in-place surface course materials shall be compared to the labo...
	PROVIDE SPECIFICATION
	SECTION 02000B UNDERGROUND STORMWATER DETENTION
	PROVIDE SPECIFICATION




	02010_Project_Survey_and_Layout (1).pdf
	1. Construction site drawings and associated electronic files.
	2. Copies of the topographic survey that the approved site plans have been based on. The topographic survey shall include at least one benchmark, which shall be used for vertical control; and,
	3. Copies of the boundary survey that the approved site plans have been based on.  The boundary survey shall be closed and monumented/ironed.  These monuments/irons shall be used for horizontal control  related to the site boundary and the dimensional...
	1. Set a minimum of 4 building corners (to be the outer most building limits or as requested by the Contractor) with 2 (10 foot minimum) offsets per corner.  A benchmark or a finished floor benchmark will be set within close proximity to the proposed ...
	1. Grade elevations for the building limits (finished floor elevation) shall be provided at a 50 foot grid for subgrade acceptance, stone base acceptance, and prior to slab placement.
	1. The Contractor shall provide an as-built survey of all constructed detention/retention ponds and associated drainage structures prior to final acceptance, including a written certification verifying the constructed pond volume and inverts of the pr...
	1. Stakes shall be located at a minimum of 25 feet and a maximum of 50 feet intervals and also at points of curvature, points of tangency, radius points, and transitions, high and low points, and deflections.  Offsets will be at 4 feet from face of cu...
	1. 15 feet and 25 feet offset stakes in the same direction will be set from the centerline opening of structure lath.  One offset stake will have an elevation to top of rim and inverts.  Intermediate grade stakes to pipe invert elevation will be provi...
	(Note:  These stakes are not to conflict with piping.)
	1. Set a centerline of structure lath with 10 foot offset HUB along the face of curb on either side of the lath at face of curb.  One offset stake will have an elevation to top of grate and inverts.
	(Note:  These stakes are not to conflict with piping.)
	1. Water – Stakes shall be located at 50 foot intervals along centerline of pipe and at deflections with no offsets.  One 10 foot offset stake to the center of hydrant with a grade ring elevation will be provided;
	2. Lighting – Centerline of lighting structure with a 5 foot offset will be staked.  Offset stake elevation will be to finished grade; and,
	3. Centerline of pipes will be staked with no offset.
	1. Grade stakes shall be located at centerline of roadway at 50 foot intervals, including point of curvature, point on curve, point of tangency, and points of vertical curves.  Grades shall be at finished grade.
	1. Stakes with 10 feet offset shall be provided at 50 feet intervals, deflections, beginning and end of wall.  Additional stakes may be required, depending on wall height and conditions.
	1. Clearing limits shall be staked at 100 feet ± intervals and at all critical areas.
	1. Stakes will be provided at a 50 foot grid.  Grade elevations shall be to finished grade.
	1. Finished subgrades shall be verified by the Contractor to ensure proper elevation and conditions for construction above subgrade;
	2. Protect subgrade from excessive construction traffic and wheel loading including concrete and dump trucks; and,

	02020_Erosion_and_Sediment_Control (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section shall include all labor, materials and equipment necessary to meet all applicable requirements and as specified in the contract.
	B. Section Includes:
	1. Installation and maintenance of both temporary and permanent soil erosion  and sediment control measures
	2. Slope protection and stabilization practices.
	3. Implementation of the Stormwater Pollution Prevention Plan (SWPPP) to protect surface water quality.

	C. Related Sections:
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 31 Section "Dewatering" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	4. Division 2 Section "Landscaping" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.03 UNIT PRICES
	A. Work in this Section is affected by unit prices for erosion and sediment control specified in Division 2 Section "Unit Prices."

	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	B. Baffles: Porous barriers installed inside a temporary sediment trap, rock dam sediment trap, sediment basin, or skimmer sediment basin used to reduce velocity (turbulent flow) of the water flowing through the measure and facilitate the settling of ...
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill
	D. Check Dam: A small temporary stone dam constructed across a drainage way (such as a temporary diversion ditch) used to reduce erosion in the channel and trap sediment behind the dam.
	E. Construction Sequence: Schedule of work sequenced to control the timing of land disturbing activities and installation of erosion and sediment control measures.
	F. Excavation:  Removal of material encountered above subgrade elevations and to the limits and dimensions indicated.
	G. Fill:  Soil materials used to raise existing grades.
	H. Inlet Protection: A temporary measure used to prevent sediment from entering inlets and conduit systems during construction.  Inlet protection allows protected early use of storm drainage system and provides sediment storage around inlets.
	I. Land Grading: Re-shaping the ground surface to designed proposed grades to accommodate development.
	J. Landscape Planting: Stabilizing disturbed areas by establishing vegetative cover with trees, shrubs, vines and/or ground cover.
	K. Level Spreader: A non-erosive outlet for concentrated runoff constructed to disperse flow uniformly over a long slope.
	L. Mulching: Application of a protective blanket of straw, wood chips, shredded bark, gravel or synthetic material to bare soil surface.
	M. Outlet Stabilization Structure (Riprap Apron): A structure designed to dissipate energy, reduce velocity and control erosion at the outlet of a pipe or channel.
	N. Permanent Seeding: Establishment of permanent perennial vegetative cover with seed to control runoff and minimize erosion.
	O. Rolled Erosion Control Products (RECP): Rolled erosion control products are manufactured or fabricated into rolls designed to reduce soil erosion and assist with the growth and establishment of vegetation. Products include mulch control netting, op...
	P. Sediment (Silt) Fence: A temporary sediment control measure consisting of fabric buried at the bottom, stretched and supported by (sometimes wire and) posts. Measure retains sediment laden flow from small disturbed areas and allows sediment deposit...
	Q. Sediment Control Structure: A temporary (or permanent only when used in conjunction with a permanent detention or retention basin) structure used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sedimen...
	R. Skimmer (Skimmer Sediment Basin): An earthen embankment with a trapezoidal spillway lined with impermeable geotextile or laminated plastic membrane and equipped with a floating skimmer for dewatering. Skimmer basins are designed to provide an area ...
	S. Sodding: Establishing permanent cover by laying a continuous layer of grass sod.
	T. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	U. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk
	V. Surface Roughening: Roughening the soil surface on a slope with horizontal grooves cross-slope, stair stepping or tracking with construction equipment.
	W. Temporary Diversions: A temporary ridge or excavated channel, or both, constructed across sloping land on a pre-determined grade. Temporary Diversions must extend to sediment control structures.
	X. Temporary Gravel Construction Entrance/Exit: A graveled pad located at points where vehicles and equipment leave the construction site.
	Y. Temporary Seeding: Planting rapid-growing annual grasses, small grains, or legumes to provide initial, temporary cover for erosion control on disturbed areas.
	Z. Temporary Slope Drain: Flexible pipe extending from the top to the bottom of a cut or fill slope used to transport sediment laden water from a temporary diversion into a sediment control structure.
	AA. Temporary Sediment Trap: A small, temporary ponding basin, without a pipe outlet structure, formed by an embankment or excavation to capture sediment. Structure detains sediment laden runoff, reduces turbulent flow and allows sediment to drop out ...
	BB. Temporary Sediment Basin: A larger temporary or part of a permanent system, including a controlled outlet structure, used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sediment on construction site ...
	CC. Top-soiling: Preserving and using topsoil to enhance final site stabilization with vegetation.
	DD. Tree Preservation: Practices used to preserve and protect trees from damage during construction.
	EE. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings

	1.05 SUBMITTALS
	A. Qualification Data:  For third party ‘Qualified Inspector (Professional)’ if not provided by the Owner.
	B. Off-site Soil Qualification:  For each borrow or waste site for soil material proposed for fill and/or waste that is not permitted under the Project site NPDES coverage:
	1. Copy of the site’s NPDES Notice of Coverage (or similar coverage/approval document)
	2. Copy of the erosion and sediment control plan including best management practices and stabilization schedules to be used to include the site under the current NPDES Permit coverage.


	1.06 QUALITY ASSURANCE
	A. Intent: The main concern associated with erosion and sedimentation on the site is movement of sediment to off-site and off-site receiving waters and its affect on water quality. The Owner’s intent is that the Contractor install, inspect, maintain a...
	B. Drawing Review: It is the Contractor’s responsibility to review the erosion and sediment control drawings and the Storm Water Pollution Prevention Plan (SWPPP) prepared by the engineer prior to implementation. All measures shall be implemented in a...
	C. Contractor Responsibility: Contractor is to provide all temporary and permanent non-structural and structural measures shown on the drawings, and as directed by the Owner or NPDES authority for the duration of the work. SWPPP and Erosion and Sedime...
	D. Coordination: Temporary structural measures shall be coordinated with permanent measures to the extent practical to assure economical, effective and continuous erosion and sediment control throughout construction and a seamless transition between t...
	E. Contractor Inspections: Contractor shall inspect all erosion and sediment control measures at least at the beginning and at the end of each day to ascertain all devices are functioning properly during construction.  Contractor shall fully and compl...
	F. Contractor Response to Notice of Violation: Should the Contractor receive an inspection report or Notice of Violation from the regulatory authority (NPDES authority, Environmental Protection Agency, Natural Resources Conservation Service, or other ...
	G. Protect Adjacent Properties: Contractor is to protect adjacent properties, watercourses, threatened, endangered and protected species and critical habitats, any identified cultural, archeological or historic resources, and receiving water resources...
	H. SWPPP Pre-construction Meeting:  Prior to beginning work, a pre-construction SWPPP meeting shall be held by the Owner and the site engineer. The General Contractor and its site work subcontractor must be present at this meeting.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until all Phase I temporary sediment control measures are in place.
	E. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section "Temporary Tree and Plant Protection" are in place.
	1. The following practices are prohibited within protection zones:
	a. Storage of construction materials, debris, or excavated material.
	b. Parking vehicles or equipment.
	c. Foot traffic.
	d. Erection of sheds or structures.
	e. Impoundment of water.
	f. Excavation or other digging unless otherwise indicated.
	g. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	2. Do not direct vehicle or equipment exhaust towards protection zones.
	3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Riprap: ASTM D 4992-94 evaluation; ASTM D 6092-97e1 standard practice for size specification.
	C. Sand:  ASTM C 33; fine aggregate.

	2.02 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	4. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	5. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf (1100 N); ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf (990 N); ASTM D 4632.
	4. Tear Strength:  90 lbf (400 N); ASTM D 4533.
	5. Puncture Strength:  90 lbf (400 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	C. Sediment Fence:  Fabric with slit tape yarns in one direction (warp or fill) only. Fabric must have strong rot-proof synthetic fibers formed into either a woven or non-woven fabric.
	1. Fabric may be manufactured with pockets for posts, hems with cord, or with posts pre-attached using staples or button head nails.
	2. Fabric to have manufacturer’s mark, either with an approved color mark yarn in the fabric or the manufacturer’s name and product trade name labeled on the fabric at a minimum of 100 ft (30 m) intervals.
	3. Fabric has no treatment or coating that might significantly alter its physical properties after installation.
	4. Contains stabilizers and/or inhibitors to make the filaments resistant to deterioration from sun or heat exposure.
	5. Makes a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain relative position with respect to each other under normal handling, installation, and service conditions.
	6. Has finished fabric edges to prevent the outer yarn from pulling away from the fabric.
	7. Have no defects or flaws that would significantly affect physical and/or functional properties.
	8. Has the following physical and dimensional requirements and properties:
	a. Minimum tensile strength in pounds (Newtons): Warp 260 (1155), Fill 180 (800) ASTM D 4632.
	b. Elongation: 40%, ASTM D4632
	c. Apparent opening size (max. sieve size): No. 30 (600 um), ASTM D 4751
	d. Flow rate in gallons per minute per square foot (L/min./m2): 70 (2850)
	e. Ultraviolet stability (percent of required initial minimum tensile strength): 80% ASTM D4632 and ASTM D4355
	f. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	g. Bursting strength, psi (kPa): 175 (1200), ASTM D 3786
	h. Minimum fabric width: 36” (900 mm)


	D. RECP: Rolled Erosion Control Products, woven geo-textile fabric, manufactured for the establishment of vegetation for erosion control including:
	1. Mulch Control Netting: Planar woven natural fiber or extruded geo-synthetic mesh used as a temporary degradable RECP to anchor loose fiber mulches. Maximum gradient for slope applications 5:1 ASTM D6459, maximum permissible shear stress channel app...
	2. Open Weave Textile: Temporary degradable RECP composed of processed natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate vegetation establishment. Maximum gradient for slope applications 3:1 ASTM D6459, maxim...
	3. Erosion Control Blanket: Temporary degradable RECP composed of processed natural or polymer fibers mechanically, structurally or chemically bound together to form a continuous matrix to provide erosion control and facilitate vegetation establishmen...
	4. Turf Reinforcement Mat: Long-term non-degradable RECP composed of UV stabilized, non-degradable, synthetic fibers, filaments, nettings, and/or wire mesh processed into three dimensional reinforcement matrices designed for permanent and critical hyd...


	2.03 SEDIMENT FABRIC FENCING
	A. Woven wire fabric fencing to be used with sediment fabric:
	1. Ensure wire fence fabric is at least 32 inches (810 mm) high with at least 6 horizontal wires.
	2. Ensure the vertical wires have maximum spacing of 6 inches (78 mm)
	3. Ensure the top and bottom wires are at least 10 gauge (2.49 mm) and all other wires are at least 14 gauge (3.48 mm).

	B. Posts: Use post sizes and types as determined by the type of fence being installed. Hardwood posts are limited to ash, hickory, or oak, or other approved hardwood or softwood.
	1. Wood Posts: At least 2” (50 mm) in diameter or 2” x 2” (50 x 50 mm) 5 feet (1.5 m) long, and straight enough to provide a fence without a noticeable misalignment. Wood shall be commercial quality lumber of size and shape indicated. Each stake shall...
	2. Steel posts to be “U”, “T”, or “C” shaped with a minimum weight of 1.15 pounds per foot (1.7 kg/m), 5 feet (1.5m) long, and have projections for fastening the fence to the posts.
	3. Fasteners for Wood Posts: Wire staples that are at least 17 gauge (1.37 mm), legs at least ½ inch (13 mm) long, and a crown of at least ¾ inch (19 mm) wide.
	4. Nails for Wood Posts: Use nails that are at least 14 gauge (2.03 mm), 1 inch (25 mm) long, with button heads of at least ¾ inch (19 mm).


	2.04 SKIMMER
	A. Skimmer:  The Skimmer is a dewatering device used to slowly dewater sediment basins from the top of the water column. Manufactured by J.W. Faircloth & Son, Post Office Box 757, Hillsborough, NC, 27278. Telephone (919) 732-1244, or manufactured by I...


	PART 3 -  EXECUTION
	3.01 GENERAL REQUIREMENTS
	A. The Contractor shall comply with and fully implement the Stormwater Pollution Prevention Plan (SWPPP) provided in the contract documents.
	B. Prior to beginning work, review erosion and sediment control drawings as they apply to the current site conditions. Any deviation from the drawings shall be submitted to the Owner and site engineer at least 72 hours prior to commencing that work.
	C. Hold a SWPPP pre-construction meeting prior to beginning work.
	D. Where required by the governing Construction General Permit, the General Contractor is to notify NPDES authority, in writing (or as required by local regulations) prior to initial land disturbance.

	3.02 PREPARATION
	A. Sequence of Construction: The approved construction sequence, as permitted and approved shall be adhered to during the execution of the work. All grading, drainage, best management practices (BMPs) for erosion and sediment control and all stabiliza...
	1. PHASE ONE Erosion and Sediment Control: All Phase One erosion and sediment control measures including but not limited to the required NPDES postings at the construction entrance/exit, construction of the temporary gravel construction entrance/exit,...
	2. PHASE TWO Erosion and Sediment Control: Grading (and mass grading) activity shall commence in Phase Two and includes additional erosion and sediment control measures as indicated on the drawings Contractor is to provide inspection, maintenance and ...
	3. PHASE THREE Erosion and Sediment Control: When complexity of project requires additional phases, they shall commence and be adhered to in the order presented on the drawings and in the SWPPP unless modified and approved by the Owner (and authority ...

	B. Temporary Construction Entrance/Exit and Lay Down Area:
	1. Temporary construction entrance/exit shall be installed and maintained as shown on the drawings. In addition to the entrance/exit shown on the drawings, a temporary gravel construction entrance/exit shall be installed and maintained at any point wh...
	2. A 30,000 square foot, 6” thick stone base lay down area shall be established at grade and as located on the drawings or as directed by the Owner.  A 24 foot gravel drive shall connect the temporary gravel construction entrance/exit and the lay down...


	3.03 DRAWING INTENT
	A. Implementation of the erosion and sediment control measures shown on the drawings include but may not be limited to the approved measures. Contractor is responsible for providing all measures necessary that may be additional to accomplish the inten...

	3.04 DEWATERING
	A. Discharge from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.  Operations for the excavated areas shall not be directed to surface waters without first ...

	3.05 STABILIZATION
	A. Limit Disturbed Area: Contractor to limit disturbed earthwork operations to the area commensurate with the Contractor’s capability in keeping finished grading, seeding, mulching, stone base, and other control measures current and in accordance with...
	B. Temporary Stabilization: The Contractor shall incorporate all permanent erosion control measures into the project at the earliest practical time to minimize the need for temporary stabilization. Temporary stabilization shall be used where stabiliza...
	C. Ground Cover Sufficient to Restrain Erosion: Stabilization of disturbed areas must, at a minimum, be initiated immediately whenever any clearing, grading, excavating or other earth disturbing activities have permanently ceased on any portion of the...
	D. Slopes: Slopes shall be permanently seeded and mulched as excavation or fill proceeds to the extent possible. Slopes shall be temporarily seeded and mulched as necessary. Any graded slopes steeper than 3:1 shall be protected with erosion control bl...

	3.06 OWNER INSPECTION
	A. The Owner’s representative shall inspect the site and recordkeeping materials at least once per month.
	B. If Owner determines that the site is out of compliance with the governing NPDES Permit, the Contractor will have 24 hours to initiate and 48 hours to complete corrective action.
	C. The Owner’s NPDES Compliance Manager shall visit the site periodically.
	D. If the Owner’s Compliance Manager determines the site is out of compliance, the Contractor shall make corrective actions within 48 hours and produce any follow-up information requested by the Compliance Manager within the number of days specified i...

	3.07 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Provide temporary cover for soil stockpiles if not active for more than 14 days.
	3. Provide perimeter protection (sediment fence, wattle, or as shown on the drawings) around stockpile to prevent sediment from leaving the area.
	4. Topsoil stockpile heights shall not exceed 35 feet and side slopes shall not exceed 3:1.


	3.08 STORM DRAINAGE
	A. Inlets: All inlets are to be provided with inlet protection as indicated on the drawings immediately upon construction.
	B. Outlets: All storm drainage outlets must be stabilized (velocity dissipation) as shown on the drawings before discharge becomes operational.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections (forthcoming Section 31 and Section 32), apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 2 Section "Summary" for use of the premises and phasing requirements.
	2. Division 2 Section "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Division 2 Section "Temporary Facilities and Controls" for temporary construction, protection facilities, and environmental-protection measures for building demolition operations.
	4. Division 2 Section "Construction Waste Management and Disposal" for recycling and disposal of nonhazardous demolition wastes and for removal and storage of refrigerant.
	5. Division 2 Sections for demolishing or relocating site plumbing items.
	6. Division 2 Sections for demolishing or relocating site electrical items.
	7. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition
	8. Division 2 Section “Erosion and Sediment Control” for stabilization and control of discharges from the site.


	1.03 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.  Include fasteners or brackets needed for reattachment elsewhere.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.05 SUBMITTALS
	A. Qualification Data (when required by Owner or Authorities Having Jurisdiction):
	1. Demolition Firm
	2. Test Control Firm
	3. For Refrigerant Recovery Technician.
	4. Licensed Professional Providing Demolition Oversight.

	B. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property. The drawing shall outline proposed methods for dust control, noise control and maintaining...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	C. Schedule of Demolition Activities:  Contractor to submit for review and approval a detailed schedule for all proposed work to the Owner with the bid package. Submission shall include:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Step-by-step description of all aspects pertaining to the demolition and protection of existing structures, the surrounding community, labor forces, rubble material management and disposal
	3. Temporary interruption of utility services.
	4. Shutoff and capping or re-routing of utility services.

	D. Traffic Control Plan: Contractor shall submit Traffic Control Plan with bid package complying with Division 2 “Traffic Control” (Forthcoming Section 321321 “Traffic Control”)
	E. Utility Schedule:
	1. Contractor to submit to Owner and all affected utility/service companies a proposed schedule of coordination for all necessary utility/service shut-offs, capping and continuation of utility services as required in the contract bid package.
	2. Contractor to provide Owner with written confirmation for all utility or service companies serving the site that service has been terminated prior to capping, abandoning or removal of any utility and prior to commencement of building demolition.
	3. Contractor shall accurately locate and mark on the contract drawings the location of all underground utility and services that have been capped and those that are to remain within the contract area.

	F. Permits:
	1. Prior to submission of a bid package, the Contractor shall investigate all permit requirements and include any cost for these requirements in the bid. Prior to the commencement of work, the Contractor shall obtain all necessary permits and certific...
	2. All permits and certificates shall be obtained by the Contractor prior to applying for and obtaining general demolition permits. The following permits and certificates shall be obtained by the Contractor if applicable:
	a. Plumbing permit for water shut-off
	b. Water shut-off certificate (original)
	c. Plumbing permit for sewer seal
	d. Building and/or Fire Department permit for underground storage tank removal
	e. Letters from Electric and Gas Utility companies and gas meter shut-offs
	f. Letters from Cable TV companies for cable disconnections and removals
	g. Certificate from Tax Office (taxes paid);
	h. Letter to adjacent Owners of proposed demolition with proof of receipt
	i. Exterminator Certificate
	j. Board of Health approval
	k. Soil Erosion and Sediment Control Permit
	l. Asbestos Abatement Permit
	m. Asbestos Abatement Completion
	n. Demolition Contractor’s License
	o. Any other permit or certificate required to perform the demolition work


	G. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection

	H. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	I. Pre-demolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Documentation to include condition of on-site...
	J. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes. Contractor to provide written permission from property owner on whose property the demolition material is to be dispo...
	K. Hazardous Materials: Contractor to deliver manifest or disposal tickets to Owner and Owner’s Engineer for each truck that exits and enters the project site. Manifests shall include:
	1. Date and time of departure from demolition site.
	2. Type of material removed from site and type of material brought to the site.
	3. Amount of material in tons.
	4. Truck ID number
	5. Final destination of excess material.
	6. Date and time of entry to the demolition material
	7. Date and time of entry to the demolition site.
	8. Amount of material
	9. Source of material brought on-site.

	L. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.06 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	B. Statement of Refrigerant Recovery: Statement shall be signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant present was recovered and recovery was performed according to EPA regulations. Incl...
	C. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. Coordinate any land disturbing activity with SWPPP and NPDES...
	D. Standards:  Comply with ANSI A10.6 and NFPA 241.
	E. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in Section 01310 Project Management and Coordination (Forthcoming Section ").  Review methods and procedures related to building demolition including, but no...
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.

	F. Progress Meetings: Once demolition work has begun Contractor shall schedule, administer and attend regularly scheduled meetings. Contractor shall include selected subcontractors as necessary to attend Progress Meetings. Contractor to schedule time ...

	1.07 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Removal and Relocation of Existing Utilities/Structures: The Contractor shall be responsible for removal and/or relocation of existing utilities/structures, whether shown or not shown on the drawings, at locations where conflicts occur with propose...
	E. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work unless otherwise indicated in the contract documents.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Owner.  Hazardous materials will be removed by Owner under a separate contract.

	F. On-site storage or sale of removed items or materials is not permitted.

	1.08 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.01 The Contractor shall supply all materials as required for this work.

	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	B. Inventory and record the condition of items to be removed and salvaged.  Provide video of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 2, Section 01320 Construction Progress Documentation (fort...
	C. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	D. Verify that all asbestos containing materials have been removed before proceeding with building demolition operations.
	E. Verify all sediment control measures are in place per the Phase I Erosion and Sediment Control Plan and Division 2 Section 02020 “Erosion and Sediment Control” (forthcoming Section 311100) and the Stormwater Pollution Prevention Plan along with any...

	3.02 PREPARATION
	A. Refrigerant:  Remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction before starting demolition.
	B. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	C. Existing Utilities:  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	D. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	E. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. When permitted by Owner items removed may be stored in protected storage location during demolition and returned in original locations after demolition operations are complete. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner or as indicated on Drawings.
	5. Protect items from damage during transport and storage.


	3.03 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Section 01500 "Temporary Facilit...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.04 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely as specifically identified on the construction drawings.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and hours after flame cutting operations as required by authorities having jurisdiction.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...


	3.05 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Abandon foundation walls and other below-grade construction.  Cut below-grade construction flush with grade.
	E. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 10 feet (3 m) outside footprint indicated for new construction.  Abandon below-grade construction ou...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 24 inches (600 mm) below grade or as indicated on drawings or as required to eliminate conflict with new construction.

	F. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade.
	G. Existing Utilities:  Demolish existing utilities and below-grade utility structures that are within 10 feet (3 m) outside footprint indicated for new construction.  Abandon utilities outside this area.
	1. Fill abandoned utility structures with satisfactory soil materials or recycled pulverized concrete and as indicated on the drawings or directed by Owner and according to backfill requirements in Section "Earthwork" (forthcoming Section 312000).


	3.06 DEMOLITION BY EXPLOSIVES
	A. Explosives:  Perform explosive demolition only as approved by Owner and according to governing regulations.

	3.07 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section "Earthwork" (forthcoming Section 312000).
	C. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.08 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.
	B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	C. Restore exposed finishes of patched areas and extend restoration into adjacent construction in a manner that eliminates evidence of patching and refinishing.

	3.09 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and safely dispose of all items in accordance with applicable EPA, State and local authorities having jurisdiction and all codes and ordinances.  (See  Section 017419 "Construction Waste Managemen...
	B. All recycling must be conducted in accordance with all currently applicable EPA, State and Local authorities having jurisdiction waste flow regulations. All recycling of demolition debris must be approved by Owner.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	C. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 (future 01) Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities abandoning site utilities in place.

	B. Related Sections:
	1. Division 2 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities
	2. (Forthcoming Division 2 Section(s) "Construction Waste Management and Disposal and ["Sustainable Design Requirements" for additional LEED requirements.)
	3. Division 2 Section “Demolition" for demolition of buildings, structures, and site improvements.
	4. (Forthcoming Division 2 Section "Selective Structure Demolition" for partial demolition of buildings or structures.)
	5. Division 2 Section “Erosion and Sediment Control”.
	6. Division 2 Section “Earthwork”.


	1.03 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.04 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.05 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.06 QUALITY ASSURANCE
	A. Pre-construction meeting:  Discuss site clearing and vegetation protection at SWPPP Pre-construction meeting at project site or agreed-upon location prior to site clearing and grading.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.
	2. All benchmarks and monuments shall be protected during construction. If disturbed or destroyed, they shall be replaced in original position by a licensed surveyor at the Contractor’s expense.
	3. Protect areas outside limits of disturbance from encroachment by construction personnel or equipment, regardless of property ownership. Access shall be by specific written permission or easement only.

	C. Contractor shall verify existing grades prior to performing work under this section. If existing grades are at variance with the drawings, notify the Owner and receive instructions prior to proceeding. No additional compensation will be considered ...
	D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	E. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary sediment control, runoff control and other best management practices including plant protection measures are in place as shown on the Drawings and indicated in the Sequence of Construction.
	G. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other earthwork unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. Borrow material must be obtained from a permitted site.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide erosion and sediment control measures to prevent soil erosion and discharge of sediment and other pollutants to surface waters or airborne dust to adjacent properties and walkways, according to erosion and sediment control Drawings and requ...
	B. Provide erosion and sediment control measures in accordance with Division 2 “Erosion and Sediment Control” (forthcoming Division 31 Section 311300 “Erosion and Sediment Control”), prior to any construction activity (including demolition).
	C. At Final Stabilization, remove all sedimentation controls and restore and stabilize areas disturbed during removal.

	3.03 TREE AND PLANT PROTECTION
	A. General:  Protect existing trees and plants to remain or be relocated on-site according to work shown on the Construction Drawings.  All trees and plants to remain shall be barricaded and protected during the construction process
	1. Tree Protection
	a. Erect and maintain a temporary fence directly below the drip line of individual trees or directly below the perimeter drip line of groups of trees to remain. Remove fence when construction is complete.
	b. Do not excavate, for any reason, within the area directly below the drip lines of trees, unless otherwise indicated.
	c. Where excavation for new construction is required within the drip line of trees, hand clear and excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	d. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Owner.


	B. Limit of clearing is to be staked in accordance with Section 02010 “Project Summary and Layout (Forthcoming Section 017300 “Project Survey and Layout”), and verified by Owner prior to removal of any trees.
	C. All trees and plants not designated to remain within the area to be graded, shall be cut and the removal of stumps shall comply with Article 3.5 of this Section. Burning on site is not permitted, unless otherwise approved by the Owner and authoriti...
	D. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Owner.

	3.04 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than seven calendar days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.05 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, grass, and other vegetation indicated to remain or to be relocated.
	2. Removal includes digging or grinding down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. In areas outside the building limits where the depth of fill exceeds 8 feet in height, unless otherwise directed by the Owner, sound trees shall be cut at a height of not more than 6 inches above natural ground.
	4. Use only hand methods for grubbing within protection zones.
	5. Chip removed tree branches and stockpile in areas shown on the Drawings and as approved by Owner. Re-use material as indicated on the Drawings otherwise dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground, and in accordance with Section 02300 “Earthwork”.


	3.06 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to the full depth encountered in areas indicated to be graded and in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile sufficient topsoil material to facilitate seeding and landscaping. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain away from stockpile.  Refer to Section 311300 “Erosi...
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within tree protection zones.
	3. Dispose of surplus soil material, unsuitable or excess topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and in compliance with all regulations.  Surplus topsoil is that which exceeds quantity indicated t...
	4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.


	3.07 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. If indicated on the Drawings and/or in the Stormwater Pollution Prevention Plan separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transp...



	02300_Earthwork.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cutting, proofrolling, filling, grading and preparing subgrades, required lines, dimensions, contours and elevations for proposed improvements including slabs-on-grade, walks, pavements, turf and grasses, and plants as shown and implied on the draw...
	2. Scarifying, compaction, moisture content conditioning and control, and removal of unsuitable materials to ensure proper preparation of areas for the proposed improvements.
	3. Excavating and backfilling for buildings and structures.
	4. Special construction procedures for the site recommended in the geotechnical report for preparation of building and pavement areas.
	5. Drainage course for concrete slabs-on-grade.
	6. Subbase course for concrete walks and pavements.
	7. Subbase course and base course for asphalt paving.
	8. Subsurface drainage backfill for walls and trenches.
	9. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 2 Section “Construction Progress Documentation” (forthcoming "Construction Progress Documentation and Photographic Documentation") for recording pre-excavation and earth moving progress.
	2. Division 2 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Divisions 21, 22, 23, 26, 27, 28, and 33 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.
	5. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	6. Division 2 Section “Turf and Grasses” for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	7. Division 2 Section “Landscaping” (forthcoming Section "Plants") for finish grading in planting areas and tree and shrub pit excavation and planting.
	8. Division 2 Section "Subdrainage" for drainage of foundations, slabs-on-grade, walls, and landscaped areas.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices for earth moving specified in Division 2 Section "Unit Prices."
	B. Quantity allowances for earth moving are included in Division 2 Section "Allowances."
	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed the following.  Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches (600 mm) outside of concrete forms other than at footings.
	2. 12 inches (300 mm) outside of concrete forms at footings. Additional depth may be required due to local codes or based on the geotechnical engineering study.
	3. 0 inches outside of minimum required dimensions of concrete cast against grade.
	4. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	5. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	6. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of either side of pipe or conduit. Removal of rock for trench excavation will be paid as part of the corresponding utility items unless ...


	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill or bedding material backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Classified Excavation: Classified excavation shall be defined as the excavation necessary to subgrade lines and grades as shown on the contract drawings, which shall be a lump sum bid. Any and all unsuitable material, undercut excavation, mass rock...
	2. Unclassified Excavation: Unclassified excavation shall be defined as all material excavated to and below the lines and grades as shown on the contract drawings to provide a firm and unyielding subgrade, regardless of its nature or composition, whic...
	3. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.  Authorized additional excavation and replacement material will be paid for according to Contract provisions for ...
	4. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	5. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	1. If necessary, off-site fill (borrow) shall be obtained and provided by the Contractor. The Contractor is responsible for all permits and regulatory requirements associated with offsite borrow sources.

	H. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth to function primarily as a reinforcement.
	I. Geotechnical Engineering Study (Soils Report):  The Geotechnical Engineering Study is a document prepared by a third party geotechnical engineer reporting geotechnical findings and recommendations as a basis of design and methods of construction to...
	J. Geotechnical Testing Engineer:  The Geotechnical Testing Engineer is a qualified professional engineer selected hired by the Owner retained for the purpose of performing construction inspections, testing and recommendations in conformance with the ...
	K. Minimum Average Roll Value (MARV): A value based on testing and determined in accordance with ASTM D4759-92.
	L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot b...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	M. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and boulders of rock material defined as:
	1. General Excavation: Any material that cannot be excavated with a single-toothed ripper drawn by a crawler tractor having a minimum draw bar pull rated at not less than 71,000 lbs. (Caterpillar D9N or equivalent), and occupying an original volume of...
	2. Trench Excavation: Any material that cannot be excavated with a backhoe having a break out force rated at not less than 44,000 lbs (Caterpillar 235D or equivalent), and occupying an original volume of at least 2 cubic yards.
	3. Mechanical Excavation: Any material that must be excavated by a minimum 10,000 lb. mechanical hammer and occupying an original volume of at least 2 cubic yards.

	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	P. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	Q. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Geofoam.
	4. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile and Geogrid:  Submit product data sheet and certification from Manufacturer the product supplied meets the requirement of this section. Submit Manufacturer’s installation instructions and general recommendations.

	C. Qualification Data:  For qualified testing agency.
	D. Construction Sequence
	1. Within 10 days after award of the contract, the Contractor shall submit to the Owner, with his bid package, a schedule detailing the sequence and time of completion of all phases of work under this section.

	E. Material Test Reports:
	1. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for each imported material used for fill or backfill and for onsite material used for ...
	2. At least two (2) weeks in advance of importing material and for each borrow soil material proposed for fill and backfill, the Contractor shall notify the Geotechnical Testing Engineer of the location of the borrow area. The Geotechnical Testing Eng...
	a. Moisture and Density Relationship: ASTM D1557 or D698 as required by the project geotechnical engineering study.
	b. Mechanical Analysis: AASHTO T-88.
	c. Plasticity Index: ASTM D4318.
	d. Classification according to ASTM D 2487.
	e. 5 pound sample of each type of borrow material in an air tight container for the approval of the geotechnical engineer and Owner.
	f. The name of each material supplier and specific type and source of each material. Any change in source or soil type throughout the project will require approval of the testing geotechnical engineer and Owner.

	3. For Trench Excavation and Backfill: Contractor shall contact all utility companies and identify any requirements necessary for the construction of the Project. In addition provide:
	a. Contractor to provide written confirmation on the status of all utility construction approvals and requirements to the Owner at the time of the pre-construction conference or no later than 30 days following the project possession date.
	b. Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling trenches.

	4. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for Aggregate Base Course used on the Project.
	5. For Aggregate Base Course: at least two weeks in advance of imported aggregate use, the Contractor shall submit the following laboratory test date, in conformance with the specified DOT aggregate materials:
	a. Particle Size Analysis: AASHTO T-88; and,
	b. Density: Modified Proctor Test (ASTM D1557)
	c. Name of aggregate base course material supplier and specific type and source of each material, including relevant DOT compaction or specifications. Any change in source or aggregate base course type throughout the job requires approval of the Owner...
	d. The geotechnical engineer shall prepare field reports that indicate density test location, elevation data, testing results and acceptability. The Owner and Contractor shall be provided with copies of reports within 24 hours of time test was performed.


	F. Blasting plan approved by authorities having jurisdiction is to be provided to the Owner at least 14 calendar days prior to commencement of blasting. Blasting plan to include all Federal, State and local permits applicable to the blasting operation...
	G. Blasting Contractor Qualifications and Submittals:
	1. All blasting to be performed by an insured, certified and licensed blasting Contractor. Proof of applicable insurance, license and certifications must be provided to the Owner at least 30 days prior to commencement of any blasting work. Blasting Co...
	2. The Blasting Contractor shall furnish a seismic survey report from seismic survey agency. The report will show the number of holes drilled, depth of holes, the burden and spacing, the amount of powder per hole, pound of powder per delay, the delay ...
	3. Contractor shall have the responsibility of furnishing a pre-blast survey of the surrounding area.  Survey will include a one-quarter mile radius of the surrounding area.
	4. The Contractor shall provide and maintain a post-blast report including the amount of material displaced by each blast, the amount of explosive utilized in each blast, and the number of shots detonated. This report will be forwarded to the Owner.
	5. Pre-blast Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by blasting operations.  Submit before blasting begins.


	1.06 QUALITY ASSURANCE
	A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and prepare a blasting plan reporting the following:
	1. Types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent proper...
	2. Seismographic monitoring during blasting operations.

	B. Blasting Requirements;
	1. Perform blasting only after receiving written approval from Owner and authorities having jurisdiction.
	2. Provide heavy mats as necessary to minimize concussion. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.

	C. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having jurisdiction, experienced in seismic surveys and blasting procedures to perform the following services:
	1. Report types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent...
	2. Seismographic monitoring during blasting operations.

	D. Contractor Qualifications: The Contractor shall provide at least one supervisory person who shall be present at all times during execution of the work and who is thoroughly familiar with the type of work being performed and its best methods for com...
	E. Geotechnical Engineering Study (Soils Report)
	1. The Owner employed a geotechnical engineer to investigate sub-surface soil conditions and make recommendations regarding site work construction procedures. Perform all work in accordance with the recommendations and requirements therein. If conflic...

	F. Geotechnical Testing Engineer Qualifications:  A geotechnical engineer shall be familiar with the requirements of the geotechnical engineering study, selected and paid by the Owner, will be retained to perform construction inspection on site based ...
	1. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	2. Conduct a minimum of one moisture and density test for each compacted life per Table 3.16C within the pavement area.
	3. Provide construction inspection and conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C for both sides of the pipe for trench backfilling.
	4. Conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C Coarse Aggregate Base Course.
	5. Conduct proofroll testing of 100% all building and pavement area for both subgrade and base course.
	6. Provide Exception Confirmation documentation and recommendations for non-compliance with specifications and Geotechnical Report.  Submit to Lowe’s Project Manager for rejection or acceptance of recommendation.
	7. Provide Owner and Contractor with copies of reports within 24 hours of time test was performed.
	8. For Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement inspect and document in accordance with Division 2 Section 02800 Part 1.06 and these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Rest elevation; and,
	h. Distance of test location behind MSE structure face.

	9. Geotechnical Testing Engineer shall prepare field reports that indicate compaction test location on a reduced copy of the site plan, elevation data, testing results and acceptability. Field reports shall be submitted attached to required conformanc...
	10. Geotechnical Testing Engineer shall prepare the following conformance submittals (located at the end of this Section):
	a. Material Testing Conformance Submittal for material test results of offsite and onsite fill and backfill material and aggregate base course.
	b. Proofroll Conformance test for verification of subgrade and base course suitability for 100% of the building and pavement area.
	c. Moisture and Nuclear Density Conformance test for each compacted lift of fill, backfill, subgrade and base course including verification of lift height conformance.

	11. Exception Confirmation for non-compliance with specifications and Geotechnical Engineering Study (Soils Report) shall be prepared by the geotechnical testing engineer and submitted to the Lowe’s Project Manager for rejection or approval of the exc...
	12. The Owner and Contractor shall be provided with Conformance Submittals and back-up testing reports within 24 hours of time test was performed.
	13. All costs associated with required re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. The Owner reserves the right to direct any inspection that they deem necessary. Contractor shall provide fr...

	G. Pre-excavation Conference:  Conduct conference at Project site.
	H. Geogrid Pre-construction Conference: Contractor to arrange site meeting with material supplier, installer, Owner and Engineer prior to installation of geogrid. Owner and Engineer shall be notified at least seven (7) days prior to the meeting.
	I. Project Record Documents: Contractor to accurately record actual locations of all subsurface utilities, structures and obstructions encountered. Accurately record any as-built variation from the construction drawings and specifications. The Contrac...

	1.07 PROJECT CONDITIONS
	A. General: The Contractor shall be responsible for removal and/or relocation of existing utilities at locations where conflicts occur with proposed utility improvements whether shown or not shown on the drawings. Removal and/or relocation shall be at...
	B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	C. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	D. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	E. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 2 Section "Temporary Facilities and Controls," Division 2 Section “Erosion and Sediment Control” and Division 2 Section "Site...
	F. Do not commence earth moving operations until plant-protection measures specified in Division 2 Section "Temporary Tree and Plant Protection" are in place.
	G. The following practices are prohibited within plant-protection zones (if indicated on the Drawings:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Erection of sheds or structures.
	4. Impoundment of water.
	5. Excavation or other digging unless otherwise indicated.
	6. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Obtain and provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups consistent with geotechnical report and according to ASTM D 2487; free of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterio...
	1. Soil materials used for fill shall be clean, well graded granular soil which is non-expansive and non-collapsible and shall have less than 20% by weight passing the #200 sieve. The portion passing the #200 sieve shall be non-plastic. Fill with fewe...
	2. Prior to placement material used for fill shall not contain:
	a. Debris (other than crushed concrete and brick meeting the requirements in 2.1.B.3);
	b. Timber or railroad ties;
	c. Deleterious materials such as steel rails;
	d. Trash or hazardous materials.
	e. Hazardous materials, unsuitable and deleterious materials and debris shall be disposed of off-site in accordance with all applicable regulations.

	3. On-site Soils:
	a. On-site materials for use as fill shall consist of excavated soil from other portions of the site as approved by Geotechnical Testing Engineer, and by Lowe’s.
	b. Contractor to use on-site soil judiciously to facilitate construction schedule including the use of the most readily compactable soil for fill in building areas and fill within 2 feet of pavement sub-grade.
	c. Topsoil shall not be utilized as engineered fill.
	d. Excavated material containing rock, stone or masonry debris smaller than 2 feet in its largest dimension may be mixed with suitable material and utilized inside the building limits up to 6 feet below proposed subgrade and up to 3 feet below propose...
	e. Excavated material containing rock, stone or masonry debris smaller than 6 inches in the largest dimension may be mixed with suitable material and utilized inside the building limits up to 3 feet below proposed subgrade and up to 18 inches below pr...
	f. No material greater than 2 inches in its largest dimension may be utilized inside the building limits within 3 feet of the proposed subgrade or within 18 inches of proposed subgrade for all other areas.
	g. No material greater than 1-1/2 inches in its largest dimension may be utilized as backfill for storm drainage or utility trenches.

	4. Imported Borrow:
	a. Imported fill (borrow) shall meet the requirements of on-site soils and shall be free from all hazardous substances. Certification of compliance, and if requested, test results certifying compliance shall be furnished by the geotechnical engineer.
	b. The Owner reserves the right to test off-site borrow material for conformance with these specifications.


	C. Unsatisfactory Soils:  Soil identified by the geotechnical engineer according to ASTM D 2487.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Recycled Concrete Aggregate Base Course: Recycled concrete aggregate may be approved by the Owner for use in lieu of aggregate base course specified under the following conditions:
	1. The gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing department of transportation specifications for recycled concrete aggregate or aggregate base course.
	2. The Contractor shall be required to submit a sieve analysis to the Owner for review and approval
	3. The recycled concrete aggregate shall not contain foreign materials, which includes reinforcing steel, wood, and other friable material.
	4. The Contractor shall obtain all required permits and report recycled materials usage as required by the regulatory authorities having jurisdiction.
	5. The Owner reserves the right to not approve use of the recycled concrete aggregate, for both pavement base structure and building pad construction.  Approval of the use of recycled concrete aggregate shall only be authorized in writing by the Owner.

	G. Recycled Bituminous Concrete Base Course: Bituminous concrete on the site shall be milled or removed prior to placing any fill. Bituminous concrete may be reused under and immediately below the pavement stone base course if so indicated and approve...
	H. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	I. Bedding Materials: As shown on the drawings and specified on the trenching and bedding details and approved by the Owner and/or the geotechnical engineer.
	1. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	2. Bedding Material: As specified on the trenching and bedding details and/or conforming to local codes.  Where conflict exists, the more stringent code or specification shall apply.

	J. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	L. Sand:  ASTM C 33; fine aggregate.
	M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.02 EQUIPMENT
	A. Compactor for mass earthwork shall be minimum 5 ton static drum weight vibratory roller or 5 ton static drum weight sheep’s footed compactor as appropriate for the type of soil material at the site or other compactor approved by the geotechnical en...
	B. Compactor for trenches and where access or maneuverability is of limited use, a double drum walk behind roller or “jumping jack” tamper may be used.

	2.03 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	2. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	3. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	4. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	5. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	6. Permittivity:  0.2 per second, minimum; ASTM D 4491.
	7. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the geotechnical report.
	C. Structural Soil Reinforcement Geogrid: Shall be integrally formed and deployed as a single layer having the following characteristics (all are MARV values unless otherwise noted)

	2.04 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material produced from the following:
	1. Portland Cement:  ASTM C 150, Type per geotechnical report.
	2. Fly Ash:  ASTM C 618, Class C or F.
	3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch (19-mm) nominal maximum aggregate size.
	4. Foaming Agent:  ASTM C 869.
	5. Water:  ASTM C 94/C 94M.
	6. Air-Entraining Admixture:  ASTM C 260.

	B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) compressive strength when tested according to ASTM C 495.

	2.05 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Prior to bidding work within this Section, the Contractor shall become thoroughly familiar with the Geotechnical Engineering Study, existing site conditions, and all portions of the work within this Section.
	B. Do not perform any work required by this section prior to completion of all required inspections, tests and approvals.
	C. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	D. Protect and maintain benchmarks, property corners, monuments and other reference points from damage or displacement. If a marker must be removed or relocated it shall be performed by a licensed professional land surveyor at no additional cost to th...
	E. Notify utility companies to allow removal and/or relocation of any utilities that are in conflict with the proposed improvements. Locate, identify, protect and maintain in operating condition, existing utilities encountered during utility installat...
	F. Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of the work.
	G. Verify location, size, elevation, and other pertinent data required to make connections between existing utilities, drainage systems, and proposed construction indicated on the Drawings. Coordinate all building utility connection locations and elev...
	H. When performing grading operations during periods of prolonged wet or dry conditions, provide adequate measures for surface drainage or ground water and moisture control of the soils (i.e. wetting or drying, scarify and disking) so as to place and ...
	I. Sloping, shoring, bracing, and fencing shall be installed in accordance with Federal OSHA requirements as well as the requirements of all regulatory authorities having jurisdiction.
	J. Protect and maintain all erosion control, sediment control, and runoff control and materials management measures during earth moving operations. Refer to erosion and sediment control drawings for staging earthwork operations and for measures that m...
	K. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.
	L. Remove from the site any material encountered during grading operation that in the opinion of the Owner or geotechnical engineer is unsuitable or undesirable for backfilling in pavement or building areas. Do not allow debris and unsuitable material...
	M. Any material exported or imported from or to the Project site shall be hauled from or to a site that has coverage under NPDES or a State Construction General Permit (or Individual Permit). Coverage may either be under a separate Notice, or included...

	3.02 DEWATERING
	A. Discharges from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.
	1. Do not discharge water offsite unless approval to do so has been given in writing by the Owner.
	2. Do not discharge water with high total suspended solids (TSS) or high turbidity to surface waters, storm inlets or municipal storm drainage systems.
	3. Water pumped out of excavations shall be disposed of onsite only.

	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.03 EXPLOSIVES
	A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing explosives to Project site. Perform blasting by using explosives on Project site only after receiving written approval from the Owner. .
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.
	3. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.
	4. Obtain all required Federal, State and Local permits applicable to the blasting operations.
	5. Coordinate with grading Contractor to insure appropriate safety procedures are followed including signage and signaling devices.
	6. Drill and blast such that rock will be suitable for use on the site as fill per this specification.


	3.04 EXCAVATION, GENERAL
	A. General
	2. Structures include buildings, footings, foundations, retaining walls, embankment berms for storm water detention basins, slabs, tanks, curbs, mechanical and electrical appurtenances or other man-made stationary features constructed above or below t...
	3. The building pad subgrade shall be prepared in strict accordance with the geotechnical engineering study and these specifications, whichever is more stringent; and,
	4. The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the drawings. Subgrade elevations shall be constructed to within 0 to minus ½ inch of the proposed grades specified.

	B. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of any pipe or conduit.


	C. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned (measured) by Owner.  The Contract Sum will be adjusted ...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12  inches (300 mm) wider than outside surface of any conduit or pipe.



	3.05 EXCAVATION FOR STRUCTURES
	A. Where existing grades are above proposed subgrade elevation, excavate materials in the building areas to line and grade as shown in the drawings being careful not to over excavate beyond the elevations needed for building subgrades.
	1. Excavate organic soils from the building area.  If approved by Owner, organic soil excavation material may be used in landscaped area.
	2. Excavated on-site soils which meet the requirements of the geotechnical engineer may be used as building area fill.
	3. Unsuitable material, such as wood or any other deleterious materials determined to be unsuitable by the geotechnical engineer for use as on-site fill shall be disposed of off-site in accordance with this specification.

	B. Excavate to indicated elevations and dimensions within a tolerance of plus 0 to minus 1/2 inch (12 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Per geotechnical engineer.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	C. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 01 Section "Site Clearing" Subsection 3.03 “Tree and Plant Protection”.


	3.06 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.07 EXCAVATION FOR UTILITY TRENCHES
	A. Contact authorities having jurisdictions and utility companies before excavation begins.
	B. Utility alignments are designed to avoid obstructions whenever possible. The Contractor shall immediately notify Owner if unanticipated significant obstructions are encountered during utility installation work.
	C. Cut trench banks for safety and remove stones as necessary to avoid point-bearing. All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workers within in acc...
	D. Excavate trenches at proper width and depth for laying pipe, conduit or cable and in accordance with utility company and/or manufacturer requirements.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe at line, grade and elevation as shown on the Drawings, or at minimum 12 inches below frost line.

	E. All trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of backfill, comply with trench and bedding details, and satisfy all safety, municipal and utility company regulati...
	F. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide uniform bearing and support for each section of pipe at every point along the entire length except where nece...
	1. Where foundation material is found to be of poor supporting value or of rock, the Owner’s engineer may make minor adjustments in the location of the pipe to provide a more suitable foundation. Where this is not practical, the existing unsuitable ma...
	2. Where foundation material is unacceptable and trench is over-excavated a suitable conditioning material or pipe bedding material will be used as specified by the geotechnical engineer. Bedding material is to be compacted at a minimum of 92% dry den...

	G. Blasting: Contractor shall drill and blast so that the rock will be suitable for use on the site as fill. Rock size should not exceed 24 inches and have enough smaller size pieces to create fold free matrix when placed and compacted. Particle veloc...
	H. Excavated Material:  Stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading the excavation side wall. Remove unsuitable excavated materials from the site. Any abandoned structures,...
	I. Utility Installation Depths: Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade to the top of the pipe barrel:
	1. Water Mains: 42 inches or 12 inches below the frost line whichever is deeper, or as specified on the plans.
	2. Sanitary Sewer: As indicated on the drawings, or (36 inches to top of pipe barrel minimum).
	3. Storm Drainage (Sewer): Elevations and grades as shown on the drawings, (24 inches minimum)
	4. Electrical Conduits: 24 inches, or as required by NEC 300-5, NEC 710-36 codes, or the regulatory authority standard, or utility company standards whichever is deeper.
	5. Telephone Conduits: 24 inches, or the regulatory authority standard, or utility company standards whichever is deeper.
	6. Landscape Irrigation Piping: See Section 02813 (forthcoming Section 328400).

	J. Laterals: All utilities intended to connect to services within the building shall be extended from the building a distance of five feet in the direction of the utility service and at elevations to connect at those locations shown on the Drawings. A...
	K. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 2 Section "Temporary Tree and Plant Protection."


	3.08 UNDERCUT EXCAVATION
	A. When approved by the Owner and recommended by the Geotechnical Testing Engineer, the Contractor will be required to remove natural soil materials in areas where fills are to be placed where soil materials are determined to be undesirable. The Contr...
	B. At locations where undesirable material is shown on the drawings or identified in the Geotechnical Engineering Study removal and replacement shall be per the drawings or as directed by the Geotechnical Testing Engineer or Owner.
	C. At locations where soil is wet the Contractor shall provide a “good faith” effort in drying and disking these areas prior to requesting approval for undercut excavation.
	D. Where undercut excavation is required adjacent or beneath the location of a proposed drainage structure, undercut excavation and backfill shall extend a sufficient distance adjacent to the installation to prevent future operations from disturbing t...
	E. All material removed in the work of undercut excavation will be classified by the Geotechnical Testing Engineer and Owner as either suitable for other use without excessive manipulation and utilized by the Contractor elsewhere in the work, or unsui...
	F. The Contractor shall conduct undercut operations in such a way that the necessary measurements can be taken before any backfill is placed.
	G. Backfill in undercut areas shall be placed in lifts as recommended by the Geotechnical Engineering Study or as directed by the Geotechnical Testing Engineer as a continuous operation along with undercutting operation. No backfill material shall be ...

	3.09 SUBGRADE INSPECTION AND PROOFROLLING (See Section 3.17)
	A. Notify Owner and Geotechnical Testing Engineer when excavations have reached required subgrade.
	B. If Owner or Geotechnical Testing Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll we...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner, without additional compensation.
	F. Geotechnical Testing Engineer is to submit Proofroll Conformance Submittal to Owner along with attached results.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by geotechnical engineer and approved by Owner.


	3.11 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Stockpiles shall be surrounded by perimeter sediment control measures and shall be covered with temporary measures to prevent erosion as soon as practical but no longer than 14 days after completion of the pile.


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub drainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways:  If shown on the Drawings or specified by the geotechnical engineer provide support for piping or conduit less than 30 inches (750 mm) below surface of roadways.
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	G. Fill around pipes and conduit shall be placed and compacted in accordance with the trenching and bedding details shown on the Drawings. Place and compact initial backfill approved by the Geotechnical Testing Engineer, to a height not to exceed 8 in...
	1. Select material shall be used as specified by trenching and bedding details and where required by the Geotechnical Testing Engineer. Backfill is to be kept free of stones, frozen lumps, chunks of highly plastic clay or other objectionable material.
	2. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.
	3. Grade and maintain backfill areas to minimize erosion or saturation will not damage pipe bed or backfill.
	4. Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a minimum of 24 inches of cover. Where any part of the required cover is above the proposed finished grade, the Contractor shall place, maintain and fina...

	H. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	I. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Fill areas to contours and elevations shown on the Construction Drawings with materials deemed satisfactory, less the topsoil depth as specified in Section 02920 (forthcoming Section 329300).
	B. Existing grades below building areas shall be leveled prior to fill placement. Contractor shall remove any existing lawn and topsoil in these areas prior to placement of any fill.
	C. All existing grades below building and pavement areas shall be proofrolled and compacted per this specification.
	D. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	E. Fill shall not be placed:
	1. In areas of standing water, frozen or thawing ground or in areas that have not been approved by the geotechnical engineer.
	2. During unfavorable weather conditions. When work is interrupted by heavy rains fill operations shall not be resumed until all saturated surface soils are returned to satisfactory moisture content as determined by the geotechnical engineer.

	F. Place and compact fill material in layers (lifts):
	1. Layers shall be made smooth and free from ruts or indentations at the end of any work day when precipitation is forecasted too prevent saturation of surface fill material. Fill surfaces shall be graded smooth to drain and sealed with a drum roller ...
	2. Layers (or lifts) shall not exceed recommendations in Geotechnical Engineering Study or 12 inches (300 mm) in depth whichever is less and shall be compacted systematically and as recommended by the Geotechnical Testing Engineer to achieve at least ...
	3. Each layer shall be compacted to minimum densities listed in Table 3.16.C and as specified and tested by the Geotechnical Testing Engineer.

	G. Layers (lifts) to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill or fill material approved by geotechnical engineer.
	4. Under building slabs, use engineered fill or fill material approved by geotechnical engineer.
	5. Under footings and foundations, use engineered fill or fill material approved by geotechnical engineer.

	H. Place soil fill on subgrades free of mud, frost, snow, or ice. Wet or saturated material shall be air dried as necessary to achieve field densities specified in this Section. Removal and replacement shall not occur without prior approval of Owner. ...
	I. Contractor shall adjust water content by aeration or adding water to achieve the required density. Assist drying by disking, harrowing or pulverizing until moisture content is reduced to achieve proper compaction and facilitate the construction sch...
	J. Contractor to remove areas of finished subgrade found to have insufficient compaction density of depth necessary and replace with suitable compacted fill as approved by the Owner. Surface subgrade after compaction shall be hard, uniform, smooth, an...

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than recommendation in Geotechnical Engineering Study or 12 inches (300 mm) in loose depth whichever is less for material compacted by heavy compaction equipment, and not more than recommend...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698 and ASTM D 1557. In areas to receive fill and at the final cut subgrade, proofroll and compact the exposed ground surface following...

	TABLE 3.16.C
	1. In addition to the above referenced table, proofrolling shall be completed in accordance with Section 3.17 Proofrolling.
	2. Any soft areas exhibiting excessive weaving or unsatisfactory material identified during excavation, fill placement, compaction and proof testing shall be removed, replaced with suitable fill, and compacted as specified in Table 3.16.C above.
	3. Proofrolling Conformance Submittal and Nuclear Density Testing Conformance Submittals are required (see end of this Section for forms).
	4. Prior to preparing subgrade in low lying areas perform the following:
	a. Drain standing water by gravity or with a pump. Water should not be discharged directly into a storm drain. Sediment laden water may only be discharged to an approved sediment control measure.
	b. After drainage is complete, remove organic debris, mud, debris and other unsuitable material using equipment and methods that will minimize disturbance to the underlying soils.
	c. Thoroughly compact subgrade as specified in Table 3.16.C.
	d. If proposed for fill, all muck, mud and other materials removed from the low area shall be dried on-site by spreading in thin layers for observation by Owner and Geotechnical Testing Engineer. If after observation by Owner or Geotechnical Testing E...


	3.17 PROOFROLLING
	A. The work covered by this subsection consists of furnishing and operating, proofrolling equipment at the direction of the Owner’s representative and/or geotechnical engineer.
	B. Proofrolling shall be performed under the direct observation of the Geotechnical Testing Engineer and the Owner’s representative as needed and as described herein and under the following schedule:
	1. Immediately following the completion of excavation to proposed subgrades in cut areas;
	2. Immediately prior to stone base course placement, in pavement and building pad areas for final floor slab preparation.
	3. Immediately following stone base placement, in pavement and building pad areas for floor slab parking area preparation.
	4. Any areas which show visual signs of weakness, pumping, heaving, deflection, or rutting under loaded tandem axle equipment shall be undercut and replaced with compacted fill material or stone base course as directed by the Geotechnical Testing Engi...

	C. Proofrolling shall be completed with pneumatic tired and loaded 10 wheel tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of yielding. Other equipment may be used if approved by the Geotechnica...
	D. Construction methods shall be as follows:
	1. Both the completed subgrade (whether cut or fill) and base course shall be proofrolled.  The coverage of areas and methods shall be approved by the Geotechnical Testing Engineer.
	2. The Geotechnical Testing Engineer must be able to issue the Proofroll Conformance Submittal to verify 100% of the site passes and is complete for both subgrade and base course for building pad areas and pavement areas.
	3. Completely proofroll subgrade in one direction unless otherwise directed by the Owner or Geotechnical Testing Engineer.
	4. The equipment speed shall be limited to 3 mph (5km/h) such that the Geotechnical Testing Engineer can comfortably and slowly walk alongside the equipment.
	5. If necessary to take corrective action, follow the recommendations of the Geotechnical Testing Engineer which may include undercut and backfill, aeration of excessively wet materials, or under drain installation.  These areas shall be proofrolled a...
	6. The contractor shall protect all structural facilities on the project including but not limited to box culverts, pipe culverts, and utilities from damage by the proofrolling equipment.


	3.18 GRADING
	A. General:  Shape to conform to the grades shown on the drawings. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  0 to -1/2 inches (13 mm) of the proposed subgrade.
	3. Pavements:  0 to -1/2 inches (13 mm) of the proposed subgrade

	C. Grading inside Building Lines: 0 to -1/2 inches (13 mm) of the proposed subgrade when tested with a 50-foot (15-m) grid across the Lowe’s building pad/limits.

	3.19 BUILDING PAD LIMITS AND PAVED AREA CERTIFICATIONS FOR GEOTECHNICAL ENGINEER AND LAND SURVEYOR
	A. The building pad/limits and pavement area subgrade and base course shall be satisfactorily proofrolled and constructed in accordance with these specifications.
	B. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits Certification Forms to Lowe’s for subgrade and stone base.  The forms shall be completed in full and signed and sealed by the respective professionals.
	C. The Developer and/or Contractor shall provide Lowe’s Pavement Area(s) Certification Forms to Lowe’s for subgrade and base course.  The forms shall be completed in full and signed and sealed by the respective professionals.
	D. Prior to completion of the Building Pad/Limits Certification report, the Contractor and/or developer shall address any and all subsurface recommendations identified in the Geotechnical Engineering Report or by the Geotechnical Testing Engineer reta...
	E. Lowe’s will not take ownership of the building pad until the pad certification form is received and approved by Lowe’s. Lowe’s Building Pad/Limits and Paved Area(s) Certification Forms are attached to this Section.

	3.20 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 33 Section "Subdrainage."
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of sub drainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support sub drainage pipe.  Encase sub drainage pipe in a minim...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer if used to 85 percent of maximum dry unit weight according to ASTM D 698.


	3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. If shown on the Drawings install geogrid reinforcement of base/subbase and/or subgrade improvements according to manufacturer's written instructions, overlapping sides and ends. Geogrid is to be laid at proper elevation and alignment as shown on th...
	2. If shown on the Drawings install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	3. If subbase course is shown on the Drawings, place base course material over subbase course under hot-mix asphalt pavement.
	4. Place in uniform loose depth and without segregation. All stone base delivered to the site shall be spread and rolled by the end of each day.
	5. Shape subbase course and base course to required crown elevations and cross-slope grades.
	6. Place subbase course and base course 8 inches (200 mm) or less in compacted thickness in a single layer.
	7. Place subbase course and base course that exceeds 8 inches (200 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 4 inches (100 mm) thick.
	8. Each layer of material shall have been sampled, tested, compacted, and approved prior to placing succeeding layers of subbase course, base course material or pavement.
	9. Contractor shall utilize methods of handling, hauling, and placing which will minimize segregation and contamination. Aggregate which is contaminated with foreign materials shall be rejected and removed and replaced by the Contractor at no addition...

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...
	D. Compaction:
	1. Compact each layer of subbase course and/or base course at optimum moisture content to required grades, lines, cross sections, and thickness as recommended in Geotechnical Engineer Report or by Geotechnical Testing Engineer but not less than 98 per...
	2. Subbase course and base course shall be compacted at the optimum moisture content as determined by the Geotechnical Testing Engineer and approved by the Owner. The Contractor shall dry or add moisture to materials when required to provide a uniform...
	3. Final layer of material shall be shaped to conform to the lines, grades and typical sections as shown on the drawings or as established by the engineer. When compacted, the base course shall be smooth, hard, dense, unyielding, and well bonded.

	E. Quality Control:
	1. Thickness of the base course shall be within a tolerance of plus or minus ½ inch of the required thickness as specified on the drawings for building pad and pavement areas.
	2. The elevation of the base course within the building limits shall be within a tolerance of 0 to ½ inch. All other areas shall be within a tolerance of plus or minus 0.10 feet.
	3. The Contractor shall be required to repair any areas which do not conform to this tolerance or specification. Any repairs required shall be at no cost to the Owner, and shall meet these specifications.
	4. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits and Paved Area(s) Certifications for stone base (Section 3.19).


	3.22 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install sub drainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.


	3.23 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified Geotechnical Testing Engineer to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the locations and frequencies shown in Table 3.16.C:
	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.24 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	2. Correction of subgrade after compaction shall be hard, uniform, smooth, and stable and true to grade and cross-section.


	3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Section (forthcoming Division 01, Section 312000 “Earthmoving”), apply to this Section.

	1.02 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building from tapping the main to:
	1. Within 5 feet of outside the building limits for domestic and irrigation water service
	2. 1 foot above finished floor elevation for the fire service mains
	3. Supply and discharge piping including connections to fire protection water tank if shown on the plans..

	B. All work shall conform to the requirements of the local water authority, fire marshal, and other regulatory authorities having jurisdiction, or this specification, whichever is more stringent.
	C. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.03 DEFINITIONS
	A. EPDM:  Ethylene propylene diene terpolymer rubber.
	B. LLDPE:  Linear, low-density polyethylene plastic.
	C. PA:  Polyamide (nylon) plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 REFERENCE STANDARDS
	A. Factory Mutual (FM)
	1. Approval Guide

	B. Underwriters Laboratories (UL)
	1. Fire Protection Equipment Directory
	2. UL 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), for Underground Fire Service
	3. UL 262 - Gate Valves for Fire-Protection Service
	4. UL 246 - Hydrants for Fire-Protection Service

	C. National Sanitation Foundation (NSF)
	1. NSF 14 - Plastics Piping System Components and Related Materials
	2. NSF 61 - Drinking Water System Components - Health Effects

	D. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code
	2. NFPA 24 - Standard for the Installation of Private Fire Service Mains and their Appurtenances
	3. NFPA 1963 - Screw Threads and Gaskets for Fire Hose Connections  (revision of ANSI/NFPA 1963-1993)
	4. NFPA 13 – Installation of Sprinkler Systems (latest edition)

	E. American Water Works Association (AWWA)
	1. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water (revision of ANSI/AWWA C151/A21.51-91)
	2. C104 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C150 - Thickness Design of Ductile-Iron Pipe
	4. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids
	5. C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service
	6. C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch for Water Distribution
	7. C500 - Gate Valves for Water and Sewage Systems
	8. C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	9. C550 - Protective Epoxy Interior Coatings for Valves and Hydrants
	10. C509 - Resilient-Seated Gate Valves for Water Supply Service
	11. M44 – Distribution Valves: Selection, Installation, Field Testing, and Maintenance
	12. C800 - Underground Service Line Valves and Fittings
	13. C702 - Cold Water Meters - Compound Type
	14. C502 - Hydrants, Dry Barrel Fire
	15. M41 – Ductile Iron Pipe and Fittings
	16. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances
	17. C605 - Water Treatment - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water
	18. M23 - PVC Pipe: Design and Installation
	19. M17 - Fire Hydrants: Installation, Field Testing, and Maintenance
	20. C651 - Disinfecting Water Mains

	F. American Society for Testing and Materials (ASTM)
	1. B88 - Standard Specification for Seamless Copper Water Tube
	2. B813 - Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube
	3. B32 - Standard Specification for Solder Metal
	4. D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
	5. D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
	6. F645 - Standard Guide for Selection, Design, and Installation of Thermoplastic Water Pressure Piping Systems

	G. American Society of Mechanical Engineers (ASME)
	1. B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings R(1994)
	2. B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	H. Manufacturer’s Standardization Society (MSS)
	1. SP-60 - Connecting Flange Joint Between Tapping Sleeves and Tapping Valves

	I. Copper Development Association (CDA)
	1. Copper Tube Handbook


	1.05 SUBMITTALS
	A. The General Contractor and Subcontractor(s) shall execute the Conformance Submittal(s) at the end of this section.

	1.06 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of regulatory authorities having jurisdiction or the utility company supplying water including tapping of water mains, backflow prevention installation, testing, and disinfection.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  UL listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance:  Comply with NFPA 13 and NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	G. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage:  Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.08 PROJECT CONDITIONS
	A. Removal and Relocation of Existing Utilities: The contractor shall be responsible for removal and/or relocation of existing utilities, where conflicts occur but may or may not be shown on the Drawings, at no additional cost to the Owner.
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Owner two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.09 COORDINATION AND FEES
	A. The Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this section.
	B. The Contractor shall provide and install domestic and irrigation water lines, meters, and appurtenances as shown on the drawings to within 5 feet of building limits, including, but not limited to, any taps, meters, vault, and backflow prevention. I...
	C. The Contractor shall provide and install fire service water lines, meters, and appurtenances as shown on drawings to 1 foot above finished floor elevation, including, but not limited to any taps, meters, backflow prevention, hydrants, and free stan...


	PART 2 -  PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  NPS 3 inches or smaller; ASTM B 88, Type K, annealed temper.
	1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type or ASME B 16.22 for wrought-copper and copper allow, solder joint pressure fitting type.  Furnish only wrought-copper fittings...
	2. Soldering flux shall be in accordance with ASTM B813, water-flushable type.
	3. Solder filler metal shall be in accordance with ASTM B 32, with 0.20 percent maximum lead content.
	4. Copper, Pressure-Seal Fittings:
	a. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in each end.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.



	2.02 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe, NPS 3 inches or larger:  AWWA C151 Class 350, and shall have a cement-mortar lining of standard thickness in accordance with AWWA C104; pipe thickness shall be in accordance with AWWA C150; pipe shall have push-...
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:



	2.03 PVC PIPE AND FITTINGS
	A. Polyvinyl Chloride (PVC) Pipe, NPS 4 inches to NPS 12 inches:
	1. PVC pipe shall conform to the requirements of AWWA C900, Class 150, DR 18. Pipe joints shall be elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or connections to existing mains. Comply wit...

	B. Polyvinyl Chloride (PVC) Pipe NPS 2 inch to NPS 3 inch:
	1. Pipe shall conform to the requirements of ASTM D2241, SDR 21, with elastomeric joints conforming to ASTM D3139. Pipe jointing shall be by elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or...


	2.04 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings
	2. Nonrising-Stem, Metal-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and stem nut.
	1) Standard:  AWWA C500, UL 262, FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per AWWA C111.
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.


	3. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509 UL 262 FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per ANSI A21.11 (AWWA C111).
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.




	2.05 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
	2. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.


	2.06  CORPORATION VALVES AND CURB VALVES (STOPS)
	A. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible with tapping machine.
	1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.

	B. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that f...
	1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.


	2.07 WATER METERS
	A. Manufacturers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, if utility company does not furnish water meter provide the product indicated on Drawings.

	B. 1-1/2 Inch Compound-Type Water Meters:
	1. Description:
	a. Standard:  AWWA C702.
	b. Registration:  Flow in gallons (liters).


	C. Fire Service Meters:
	1. Description:  Use Fire Service Meter only when required by authorities having jurisdiction.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	a. Standard:  AWWA C703.
	b. Registration:  Flow in gallons (liters).



	2.08 BACKFLOW PREVENTERS
	A. Comply with regulatory authorities having jurisdiction requirements.
	1. Maximum Pressure Loss (RPZ valve):  12 psig (83 kPa) at 2250 gpm maximum, through middle 1/3 of flow range.
	2. Maximum Pressure Loss (double detector check valve):  5 psig (83 35) at 2250 gpm maximum, through middle 1/3 of flow range.


	2.09 WATER METER BOXES
	A. Description:  Cast-iron body and cover (H-20 rated) for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping. Use only when required by the utility authority. ...

	2.10 FIRE HYDRANTS
	A. Dry-Barrel Fire Hydrants:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have...
	a. Standard:  AWWA C502 UL 246, FM-Approved.
	b. Pressure Rating:  150 psig (1035 kPa).
	c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include cast-iron caps with steel chains.
	d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat.
	e. Direction of Opening:  Open hydrant valve by turning operating nut to left or counterclockwise. A clearly visible arrow and the word “OPEN” shall be cast in relief on the top of the hydrant to designate direction of opening.
	f. Exterior Finish:  Red alkyd-gloss enamel paint (two coats), unless otherwise indicated.



	2.11 RESTRAINED JOINT SYSTEMS FOR FIRE LINE LEAD IN
	1. Pipe Clamps
	a. Clamp dimensions shall be 5/8” x 2½” for 10” pipe, 5/8” x 3” for 12” and larger pipe;
	b. Clamp bolt dimensions shall be ¾” for 10” pipe, 7/8” for 12” and larger pipe;
	c. The diameter of the bolt hole shall be 1/16” larger than that of the corresponding bolt.

	2. Tie Rods:  Threaded sections of rods shall not be formed or bent.  Rods shall not be less than 5/8” in diameter and the minimum number of rods for each clamp shall be:
	a. 10” Pipe:  (4)-5/8” or (3)-3/4” or (2)-7/8” rods;
	b. 12” Pipe:  (6)-5/8” or (4)-3/4” or (3)-7/8” rods; and
	c. 14” Pipe:  (8)-5/8” or (5)-3/4” or (4)-7/8” rods
	d. 16” Pipe:  (10)-5/8” or (7)-3/4” or (5)-7/8” rods

	3. Washers
	a. Cast-iron washer dimensions shall be 5/8” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger;
	b. Steel washer dimensions shall be ½” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger; and
	c. The diameter of the hole in the washer shall be 1/8” larger than the rod.

	4. Polyethylene Encasement:  To prevent corrosion, a polyethylene tube/sheet shall be applied to the exterior piping, fittings, clamp and rods.  The polyethylene casing shall be applied per the manufacturer’s listing and shall extend 6” above finished...
	5. Uniflange type fittings are not permitted.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Refer to Division 2 Section “Trench Excavation and Backfill” (forthcoming Division 31 Section 312000 “Earthmoving”) for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping shall be as shown on the plans

	3.03 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for NPS 2 (DN 50) and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator po...
	B. Drawings indicate valve types to be used.
	C. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.

	3.04 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 22 Section "Common Work Results for Plumbing" for piping-system common requirements.

	3.05 PIPING INSTALLATION
	A. Water-Main Connection:  Verify with regulatory authority having jurisdiction that size of tap and location shown on the drawings are acceptable. Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	C. Comply with NFPA 24 for fire-service-main piping materials and installation.
	D. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	F. Bury piping with depth of cover over top at least [42 inches (1061 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, or as required by regulatory authority having jurisdiction, whichever is deeper. If pipe is insta...
	G. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	H. Extend water-service piping and connect to water-supply source and building-water-piping systems five (5) feet outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping five (5) feet outside building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems...

	I. Sleeves are specified in Division 22 Section "Common Work Results for Plumbing."
	J. Mechanical sleeve seals are specified in Division 22 Section "Common Work Results for Plumbing."
	K. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	L. Pipe Bedding: Pipe bedding material shall be as specified on trenching and bedding details as shown on drawings. No pipe shall be laid resting on a rock, blocking or unyielding objects.
	M. Location with Sewers: Separate trenches shall be provided for water lines and sewer lines, with lines separated by a minimum of 10 feet horizontally. Water mains that cross sewers shall have a minimum vertical separation of 18 inches.
	N. All piping shall be installed and verified to be level.  This shall apply to piping in the horizontal and vertical positions.
	O. See Division 21 Section "Water-Based Fire-Suppression Systems" for fire-suppression-water piping inside the building.
	P. See Division 22 Section "Domestic Water Piping" for potable-water piping inside the building.

	3.06 JOINT CONSTRUCTION
	A. See Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
	3. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
	4. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions.
	5. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 22 Section "Common Work Results for Plumbing" for joining piping of dissimilar metals.


	3.07 ANCHORAGE INSTALLATION
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23.
	3. Fire-Service-Main Piping:  According to NFPA 24.

	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.08 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24.
	E. MSS Valves:  Install as component of connected piping system.
	F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with service box.

	3.09 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.

	3.10 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 FIRE HYDRANT INSTALLATION
	A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. AWWA Fire Hydrants:  Comply with AWWA M17.
	C. UL/FMG Fire Hydrants:  Comply with NFPA 24.

	3.14 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 22 Section "Common Work Results for Plumbing" for piping connections to valves and equipment.

	3.15 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. The Contractor shall test all pipe lines and appurtenances with water at test pressure of 200 psi or 50 psi in excess of the system working pressure, whichever is greater. Test pressure must be maintained for at least 2 hours. All leakage apparent ...
	a. The amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, irrespective of pipe diameter.
	b. The amount of leakage specified above shall be permitted to be increased by 1 fluid ounce per inch valve diameter per hour for each metal seated valve isolating the test section.
	c. If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 fluid ounces per minute shall be permitted for each hydrant.
	d. The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.

	2. Fire Water System tests shall be in full conformity with the requirements of all applicable codes, NFPA standards, and other authorities having jurisdiction.
	a. All new underground mains and lead-ins shall be flushed thoroughly before connection is made to internal system piping.  The site utility subcontractor shall be responsible for disposal of the test water drained from the test outlets.
	b. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	c. Test shall be made by the site utility subcontractor in the presence of the regulatory authority having jurisdiction and/or the Owner’s representative.
	d. After the fire service underground main and lead-in have been installed by the site utility subcontractor and are ready for use, the site utility subcontractor shall furnish 2 completed copies of the “Contractor’s Material and Test Certificate for ...
	e. The site utility subcontractor shall prepare reports of testing activities and submit 2 copies to the General Contractor.


	C. Prepare reports of testing activities.

	3.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section 02305 ...

	3.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. The site utility subcontractor shall prepare reports of purging and disinfecting activities and submit two (2) copies to the General Contractor.
	C. All fire protection underground mains shall be flushed per the flow rates listed below:
	Fire Pump and/or Water Storage Tank Installed No Fire Pump or Water Storage Tank
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. This section includes sanitary sewer piping and related appurtenances from connection to main to within 5 feet of outside building limits.
	2. Pipe and fittings.
	3. Non-pressure and pressure couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Encasement for piping.
	8. Manholes.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe
	2. D3034 – Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
	3. F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	4. F696 - Standard Specification for Poly Vinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	5. C476 - Standard Specification for Grout for Masonry
	6. C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets
	7. C923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes and Laterals
	8. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	9. D478 - Standard Specifications for Precast Reinforced Concrete Manhole Sections
	10. C969 - Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Sewer Lines

	B. American Society of Sanitary Engineers (ASSE)
	C. American National Standards Institute (ANSI)
	D. American Concrete Institute (ACI)
	1. 318 - Code Requirements for Structural Plain Concrete

	E. National Sanitation Foundation (NSF)
	F. American Water Works Association (AWWA)
	1. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids (revision of ANSI/AWWA C110/A21.10-93)
	2. C1111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service (revision of ANSI/AW...
	3. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances (revision of ANSI/AWWA C600-93)
	4. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	5. C151 – ANSI Standard for Ductile Iron Pipe
	6. C153 – ANSI Standard for Ductile Iron Pipe Compact Fittings

	G. Federal Specifications
	1. SS-S-00210 - Sealing Compound Preformed Plastic for Pipe Joints

	H. Uni-Bell PVC Pipe Association
	1. UNI-B-6  -  Low-Pressure Air Testing of Installed Sewer Pipe


	1.04 SUBMITTALS
	A. Conformance Submittal:  The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this Section.
	B. Field inspection, testing and quality-control reports.
	C. Sanitary Sewer Certification Form (signed by the Engineer, General Contractor and Utility Contractor) at the end of this Section.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Do not store pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.06 PROJECT CONDITIONS
	A. Coordination and Fees:
	1. Contractor shall comply with requirements of the regulatory authorities having jurisdiction including tapping of sewer mains, installation and testing.
	2. Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this Section.
	3. Contractor to install all sanitary sewer lines and appurtenances as shown on the drawings to within 5 feet of building limits. If the Contractor’s work terminates at a connection point where work by others is complete, the Contractor shall make the...

	B. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner’s written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS
	A. Pipe:  ASTM A 746, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 PVC PIPE AND FITTINGS
	A. Performance Requirements:
	1. Gravity Flow Non-Pressure Piping Pressure Ratings: at least equal to system test pressure.
	2. Force-Main Pressure Ratings: at least equal to system operating pressure but not less than 150 psig.

	B. PVC Gravity Sewer Piping:
	1. 12 Inch and Smaller PVC Pipe and Fittings:  ASTM D 3034, SDR, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.
	2. 15 Inch and Larger PVC Pipe and Fittings: ASTM F 679, SDR 35, Type T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.03 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant-metal tension band and tightening mechanism o...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:

	2.04 CLEANOUTS
	A. Cleanouts shall be provided on sanitary sewer service laterals at no more than 100’ on center. Exterior cleanout plug shall be level with adjacent grade and provided with a 2’ x 2’ x 6” thick concrete apron as shown on the Drawings.
	B. Cast-Iron Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide US Foundry cover USF 7621 or equal product as indicated on Drawings.
	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	C. PVC Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.05 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.
	B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form:  Sheet.
	D. Color:  Black.

	2.06 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints and rubber pipe boots.
	2. Inside Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	4. Base Section:  8-inch (175-mm) minimum thickness for floor slab and 5-inch (125-mm) minimum thickness for walls and base riser section; with separate base slab or base section with integral floor.
	5. Riser Sections:  5-inch (125-mm) minimum thickness, of length to provide depth indicated.
	6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated; with top of cone of size that matches grade rings.
	7. Gasket:  ASTM C 443, rubber (when required by local authority having jurisdiction).
	8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	9. Steps:  Individual FRP steps wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor of ...
	10. Grade Rings (if required):  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.
	11. Pipe Connectors: ASTM C 923, resilient, of size required for each pipe connecting to base section.
	12. Joints of the manhole sections shall be tongue and groove filled with approved preformed butyl rubber base sealing compound conforming to Federal Specifications SS-S210A, Type 1, and Rope Form.

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C 990 (ASTM 990M), bitumen or butyl rubber.
	4. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	5. Steps:  Individual FRP steps or wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor ...
	6. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.

	C. Manhole Frames and Covers:
	1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design with 2 inch high lettering cast into cover, with the ...
	2. Standard manhole frame and cover shall conform to the standard detail of the regulatory authorities having jurisdiction for the project. Otherwise manhole frames and covers shall be as detailed on the Drawings.


	2.07 CONCRETE
	A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork" (forthcoming Division 01 Section 312000 “Earthmoving”).

	3.02 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Clear interior of piping and structures of dirt and deleterious materials as work progresses. Place plug in end of incomplete piping at end of day and work stops for greater than 24 hours. Flush piping between manholes and other structures to remov...
	D. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	E. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	F. Install gravity-flow piping to within 5 feet of the building limits of sizes and in locations shown on the Drawings. Terminate piping as specified.
	G. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	H. Install gravity-flow, nonpressure, drainage piping according to the following:
	1. Install piping pitched down in direction of flow, at slope shown on the Drawings, and at a minimum slope of 1 percent for 6 inch diameter pipe and 0.5 percent for 8 diameter inch pipes unless otherwise indicated.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron, gravity sewer piping according to ASTM A 746.
	4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

	I. Install force-main, pressure piping according to the following:
	1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-concrete supports or anchors.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron special fittings according to AWWA C600.
	4. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and ASTM F 1668.

	J. If indicated on Drawings install corrosion-protection piping encasement over the following underground metal piping according to ASTM A 674 or AWWA C105:
	1. Ductile-iron pipe and fittings.
	2. Expansion joints and deflection fittings.

	K. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete piping at end of day and when work stops.

	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	1. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
	2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
	3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

	B. Join force-main, pressure piping according to the following:
	1. Join PVC pressure piping according to AWWA M23 for gasketed joints.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for pipes of same or slightly different OD.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure pipe couplings for force-main joints.


	3.04 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C 891.
	C. Install FRP manholes according to manufacturer's written instructions.
	D. Form continuous concrete channels and benches between inlets and outlet.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.05 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.06 BACKWATER VALVE INSTALLATION (If used)
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes.  Secure units to sidewalls.

	3.07 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts o...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and truck service areas.

	B. Set cleanout frames and covers in cast-in-place-concrete, 24 by 24 by 6 inches (600 by 600 by 150 mm) deep.  Set with tops flush with surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.08 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in Division 22 Section "Sanitary Waste and Vent Piping."
	B. Connect force-main piping to building's sanitary force mains specified in Division 22 Section "Sanitary Waste and Vent Piping." Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-d...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes by cutting opening into existing unit large enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	D. Connect to grease oil and sand interceptors specified in Division 2 Section "Sanitary Sewer."

	3.09 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. The Contractor shall be responsible for removal and/or relocation of existing utilities as necessary, whether shown or not shown on the Drawings. At locations where conflicts occur with proposed sanitary sewer improvements, removal and relocation s...
	B. Abandoned Piping:  Close and grout fill open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been cl...
	1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	C. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  Fill to within 12 inches (300 mm) of top with gravel, or compacted dirt.  Fill to top with concrete.

	D. Backfill to grade according to Division 2 Section “Earthwork” (forthcoming Division 31 Section "Earth Moving”).

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground manholes.


	3.11 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 95 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test to General Contractor within 2 days of test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction and the following:
	1) Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of water, and maintain such pressure without leakage for at least 15 minutes.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	5) Test and inspect joints for leaks.
	6) Allowable leakage is a maximum of 50 gal. Per inch of nominal pipe size per mile of pipe per day.
	7) Option: Test ductile iron piping according to AWWA C600, Section “Hydrostatic Testing”. Use test pressure of at least 10 psig.


	6. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.

	7. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.

	8. Manholes:  Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.12 CLEANING
	A. Clean dirt and superfluous material from interior of piping flush with potable water.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Equipment furnished and installed under this Section shall be fabricated, assembled, erected and placed in proper operating condition in full conformance with detail drawings, specifications, engineering data, instructions, and recommendations of t...
	B. All work shall conform to the requirements of the local AHJ and any other regulatory authorities having jurisdiction, or this Specification, whichever is more stringent.
	C. Section Includes:
	1. Submersible wastewater pumps for use in conveying raw, unscreened wastewater.
	2. Instrumentation and controls.
	3. Sewage-pump basins and basin covers.
	4. Related appurtenances: impeller, check valves, control panel cabinet, piping, valve vault.

	D. Related Sections include the following:
	1. Section 02510 – Water Distribution
	2. Section 02530 – Sanitary Sewer
	3. Section 16050 – Basic Electrical Material and Methods

	E. Determination of pump system capacity (pump sizes, basin volume, etc.) shall be based on expected tributary wastewater flows to the system for the entire project/development at build out (considering future outparcels, etc.).  Design Engineer shall...

	1.3 REFERENCE STANDARDS
	A. American National Standards Institute (ANSI)
	1. B16.1 - Ductile Iron Flanges

	B. American Society for Testing and Materials (ASTM)
	1. A48 - Class 35B, Standard Specification for Gray Cast Iron Pump Components
	2. A48/A 48M - Class 25A Cast Iron Impeller
	3. A532/A 532M - Abrasion Resistant Cast Iron Impeller
	4. A479 - Standard Specification for Stainless Steel
	5. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe

	C. American Water Works Association (AWWA)
	1. C500 - Gate Valves for Water and Sewage Systems
	2. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	3. C153 - ANSI Standard for Ductile Iron Pipe Compact Fittings
	4. C151 - ANSI Standard for Ductile Iron Pipe

	D. National Electrical Manufacturers Association (NEMA)
	1. 250 - Type 6 Enclosure

	E. Underwriters Laboratory (UL)
	1. 778 - Motor Operated Water Pumps


	1.4 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	B. Shop Drawings and Manufacturer’s Literature for all pump(s) and equipment to be furnished under this Section, the Contractor shall submit shop drawings, including at least the following:
	1. Manufacturer’s literature and illustrations; and,
	2. Cut sheets and technical specifications consisting of: catalog curves showing pump characteristics of head, discharge, brake horsepower, and efficiency; and,
	3. Shop drawings - including details of pump assembly and installation layouts and procedures, types of materials used in pump construction, details of all pump accessories, and dimensions of major components.  Layout drawings shall show exact install...

	C. The Contractor shall submit operation and maintenance manuals in accordance with the requirements of Section 01330.  The operation and maintenance manuals shall have been prepared specifically for the model and type of pump furnished and shall not ...
	1. Equipment Function
	2. Description
	3. Normal and Limiting Operating Characteristics
	4. Installation instructions (assembly, alignment and adjustment procedures).
	5. Operation instructions (normal startup and shutdown procedures, normal operating conditions and emergency situations).
	6. Lubrication and maintenance instructions, including a list of at least three (3) acceptable lubricants in each case.
	7. Troubleshooting Guide
	8. A parts list with catalog numbers and predicted life of parts subject to wear, and normal delivery times of such parts.
	9. Drawings - Cross Sectional View, Assembly and Wiring Diagrams
	10. Performance Curves from Identical Units

	D. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles. Include rated capacities, operating characteristics, electrical characteristics, and furnishe...
	E. Contractor shall provide services of a qualified manufacturer’s representative for whatever length of time may be required to inspect and evaluate the installation:
	1. Provide written certification signed by the manufacturer’s representative that all mechanical and electrical equipment meets the applicable Reference Standards, and that the equipment has been properly installed and lubricated, is in accurate align...

	F. Wiring Diagrams:  For power, signal, and control wiring.
	G. Operation and Maintenance Data:  For pumps and controls, to include in operation and maintenance manuals.
	H. An accurate set of as-built drawings shall be maintained by the Contractor during the duration of the pump station installation, recording all information including but not limited to elevations of pipe invert or top of pipe, invert of floats, dime...

	1.5 SITE SELECTION
	A. LOCATION AND ACCESS
	1. Pump station shall be located and designed to minimize the development of nuisance conditions (i.e. odor, noise, etc.) in the surrounding area.
	2. Pump stations shall be accessible by vehicle.  If pump station is remotely located, an all-weather roadway shall be provided (12’ width, 6” compacted aggregate stone base).  No portion of roadway shall be located below the 100-year flood elevation ...

	B. SECURITY
	1. All ports of entry into pump station structures shall be padlocked.
	2. Fencing shall be provided around pump station structures and shall be of sufficient height (6’ min.) and material to deter entry by unauthorized personnel.  Provide locked gates, 12-feet wide opening, for vehicular access by operation and maintenan...
	3. In addition to padlocked security fence, all hatches to wells, electrical panels, and other structures shall be padlocked.  Safety placards for all pump station structures and equipment, as required by OSHA, shall be provided and readily visible.


	1.6 STRUCTURAL DESIGN
	A. MATERIALS
	1. Pump stations shall be designed and built in complete compliance with all applicable state, local, and federal codes as well as any applicable OSHA standards.
	2. Selection of materials shall consider:
	a. Physical, chemical, and biological wastewater characteristics.
	b. Corrosive gas production.
	c. Soil characteristics.
	d. Groundwater presence.

	3. Pump station structures shall be protected from potential vehicular damage.

	B. BUOYANCY PROTECTION
	1. Below-ground pump stations shall be protected from groundwater buoyant forces.
	2. Buoyant forces shall be demonstrated through the use of flotation calculations.
	3. Flotation calculations shall show that the pump station structure will be protected from buoyancy with a factor of safety that is equal to or greater than one.

	C. FLOOD RESISTANCE
	1. Pump station structures and all appurtenances shall be protected from the 100-year flood.  All electrical, instrumentation/control, and ventilation systems shall be elevated at least two feet above the 100-yr flood elevation.
	2. The 100-year flood elevation shall be as identified on the most recent FEMA Flood Insurance Rate map when available.


	1.7 QUALITY ASSURANCE
	A. When requested by the Owner, a manufacturer representative with complete knowledge of proper operation and maintenance of the pump and control panel, shall be provided for a minimum of one (1) 8 hour day to instruct representatives of the Owner on ...
	B. Pumps, motors, control panel, frames and covers, discharge elbows and guide rail system shall be supplied by the pump supplier.
	C. Guaranteed Parts Stock Program:  The pump supplier shall have a Guaranteed Parts Stock Program in the State in which Project is located.  In lieu of a Guaranteed Parts Stock Program, the pump supplier shall provide one set of spare parts for each t...
	1. Upper Mechanical Seal
	2. Lower Mechanical Seal
	3. Wear Rings
	4. Motor Cable
	5. Cable Entry Washer/Grommet
	6. Complete Set of O-Rings
	7. Inspection Plug Washers
	8. Impeller Bolt
	9. Impeller Key
	10. Upper Bearing
	11. Lower Bearing

	D. Electrical Components, Devices, and Accessories:  Shall be as listed, labeled and defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written rigging instructions for handling.

	1.9 PUMP WARRANTY
	A. The pump manufacturer shall warrant the pump(s) being supplied to the Owner against defects in workmanship and materials for a period of five (5) years under normal use, operation, and service.  In addition, the manufacturer shall replace the follo...
	B. The pump manufacturer shall also provide factory-authorized service in the State in which Project is located.  The location and the telephone number of factory-authorized service centers shall be indicated in the shop drawing submittal and the oper...

	1.10 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Contractor shall:
	1. Obtain and pay for all service and construction permit fees associated with the work.
	2. Provide temporary power, water, and any equipment or other required materials, if necessary for testing and pump start-up when permanent power is not complete.
	3. Coordinate with all subcontractors performing installation, equipment, material and labor and utility companies supplying services for proper operation of pump(s) and appurtenances.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. All metal components in the wet well, with the exception of the pump(s) motors and station piping shall be Type 304 stainless steel.
	B. Pipe and fittings shall be ductile iron with flanges and conform to the requirements of Section 02510 (Class 53).
	C. All electrical systems and components related to pump motors, cables, and level control systems included as part of the pumping system shall comply with the National Electric Code requirements.
	D. Pump casing shall be cast iron with open inlet legs that elevate pump to permit flow into impeller with vertical discharge fittings compliant with A48 – Class 35B requirements.
	E. Shaft: Impeller shaft and rotor shall be dynamically balanced such that undue vibration or other unsatisfactory characteristics will not result when the pump is in operation. Shaft and motor shall be integral. Shaft shall be adequately designed to ...
	F. Accessories:
	1. Access frames shall have complete hinged and hasp equipped where required, stainless steel upper guide holders and level sensor cable holder shall be furnished and installed. Frames shall have a safety locking handle for locking in the open positio...
	2. Lower guide holders shall be integral with discharge connection, Schedule 40 welded Type 304 stainless steel pipe of size recommended by pump manufacturer.
	3. Material for cover, frame, upper guide holder and cable holder shall be either aluminum or stainless steel.


	2.2 SUBMERSIBLE WASTEWATER PUMPS
	A. Submersible, Quick-Disconnect, Non-Clog and Grinder Sewage Pumps:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Flygt Pumps: ITT Corporation.
	b. Goulds Pumps; ITT Corporation.
	c. Pentair Pump Group; (Myers, Hydromatic Pumps)
	d. Metropolitan Systems

	2. Description:  Factory-assembled and -tested sewage-pump unit designed and manufactured for use in conveying raw, unscreened wastewater shall be acceptable.
	3. Pump Type:  Submersible, end-suction, single-stage, close-coupled, overhung-impeller, centrifugal sewage pump as defined in HI 1.1-1.2 and HI 1.3, 3 phase motor.  Pump shall be capable of handling a three (3) inch solid and any trash or stringy mat...
	4. Cycle and Pump Run Times:  Pumps shall be cycled such that the number of starts is minimized and resting times are maximized to avoid overheating and overstressing of the pump motor.  Pumps shall be designed to operate between two and eight times p...
	5. Pump Removal Methods(s): will be automatically connected to the discharge piping when lowered into place on the discharge connection. The pump(s) shall be easily removable for inspection or service, requiring no bolts or nuts or other fastening to ...
	6. Pump Casing:  Cast iron, with open inlet, legs that elevate pump to permit flow into impeller, and vertical discharge for piping connection. All parts coming into contact with sewage shall be protected by a sewage resistant coating. All external bo...
	7. Submergence:  Sufficient submergence of the pump or pump suction piping shall be provided to prevent the occurrence of vortexing within the wet well.  In no case shall the all pumps-off activation level be less than the minimum level required for s...
	8. Impeller:  Dynamically balanced, ASTM A 532/A 532M, abrasion-resistant cast iron, closed or semi-open design for clear wastewater, and keyed and secured to shaft. Impeller shall be double-shrouded non-clogging design capable of passing a minimum of...
	9. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball bearings.
	10. Seal:  Mechanical. Seal shall be metal to metal with simple linear downward motion of the pump with the entire weight of the unit guided by no less than two (2) stainless steel guide bars. No portion of the pump shall bear directly on the floor of...
	11. Motor:  Hermetically sealed capacitor-start type; with built-in overload protection; lifting eye or lug; and three-conductor, waterproof power cable of length required and with grounding plug and cable-sealing assembly for connection at pump. Cabl...
	12. Motor Cable: Pump motor cable shall be suitable for submersible pump applications and the rating shall be permanently embossed on the cable. Cable sizing shall conform to NEC requirements for the full load currents of the pump motors.
	13. Duplex Systems: Multiple pumps shall be used such that pump station is capable of conveying the peak hour wastewater flow to its desired outfall location with one pump out of service.  Each pump shall be of the same capacity.

	B. Motor Housing Fluid:  Tandem double mechanical seal running in an oil reservoir, composed of two separate lapped face seals, the lower consisting of one stationary and one rotating tungsten carbide ring with each pair held in contact by separate sp...

	2.3 INSTRUMENTATION AND CONTROLS
	A. CONTROLS
	1. Enclosure:  NEMA 250, Type 6 with mounting rod and electric cables with mercury float switches as shown on the drawings.
	2. Wastewater level sensing equipment shall be used to indicate the following levels and operate the pump station accordingly: pump(s) off, pump(s) on, and high-water alarm.
	3. Panel: Panel shall be standard system of manufacturer as modified for application. Wet well levels to be used in operation are as shown on the Drawings. The manufacturer’s representative may adjust float levels if needed for optimum operational eff...
	4. Switch Type:  Pedestal-mounted float switch with float rods and rod buttons.
	5. Automatic Alternator:  Start pumps on successive cycles and start multiple pumps if one cannot handle load.
	6. Float Guides:  Pipe or other restraint for floats and rods in basins of depth greater than 60 inches (1500 mm).
	7. Alarm:  Cover-mounted, compression-probe alarm, with electric bell and alarm light; 120-V ac, with transformer and contacts for remote alarm bell.  At a minimum, the following conditions shall be monitored by the system, and each shall cause activa...
	a. Pump Failure
	b. High-water in the wet well
	c. Loss of power supply. (not required if backup power connection is installed to Lowe’s building generator)

	B. COMPONENTS
	a. Remote Alarm Contacts:  For remote alarm interface.
	b. Building Automation System Interface:  Contacts in pump controls must be compatible with Lowe’s Building Management System (BMS) for interface to building automation system and capable of providing the following:
	1) High water
	2) Seal failure
	3) Pump failure
	4) On-off status of pump
	5) Alarm status
	6) Primary power loss (alerts BMS when power supplied by backup power source)
	7) Loss of communication with BMS
	8) Backup power source failure



	2.4 SEWAGE-PUMP BASINS AND BASIN COVERS
	A. Basins:  Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall openings for pipe connections.
	1. Material:  As shown on the Drawings.
	2. Reinforcement:  Mounting plates for pumps, fittings, guide-rail supports if used, and accessories.
	3. Depth:  The wet well shall be provided with a depth as required to maintain the emergency storage volume as required by the AHJ.  Sufficient submergence of the pump or pump suction piping shall be provided to prevent the occurrence of vortexing wit...
	4. Anchor Flange:  Same material as or compatible with basin sump, cast in or attached to sump, in location and of size required to anchor basin in concrete slab.
	5. Acceptable designs include the use of fillets and slopes such that solids are effectively moved toward the pump or pump suction piping.

	B. Basin Covers:  Fabricate metal cover with openings having gaskets, seals, and bushings; for access to pumps, pump shafts, control rods, discharge piping, vent connections, and power cables.  Access hatch or doors shall be of sufficient size such th...
	1. Reinforcement:  Steel or cast iron, capable of supporting foot traffic for basins installed in foot-traffic areas.

	C. Capacities and Characteristics as shown on the Drawings.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation and filling are specified in Division 2 Section "Earthwork."

	3.2 EXAMINATION
	A. Examine roughing-in for plumbing piping to verify actual locations of sanitary drainage and vent piping connections before sewage pump installation.

	3.3 INSTALLATION
	A. General:
	1. All materials and equipment shall be properly installed as shown on the Drawings and Details and as recommended by the manufacturer and its representative conforming to the applicable portions of these Specifications and the AHJ.

	B. Pump Installation Standards:
	1. Comply with HI 1.4 for installation of centrifugal pumps.
	2. Comply with HI 3.1-3.5 for installation of progressing-cavity sewage pumps.

	C. Wiring Method:  Comply with requirements in Division 16 – Electrical specifications.
	D. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.4 CONNECTIONS
	A. Comply with requirements for piping specified in Division 15 Section "Sanitary Waste and Vent Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing. The representative must have knowledge of proper oper...
	a. After equipment installation but before operated by others, the representative shall inspect the completed installation for soundness (no damaged or cracked components), completeness, correctness of setting and alignment, that the pump(s) are free ...

	2. Upon complete installation of the pump(s), wiring, control panel, piping, valves and all other equipment and material as indicated on the drawings, the pump(s) start up and operation shall be tested with the manufacturer’s representative present to...

	C. Tests and Inspections: Tests and inspections as required by AHJ, Owner, or the design engineer or as indicated in these specifications and the cost of such work shall be included in the cost of the equipment. Field tests shall not be conducted unti...
	1. Perform each visual and mechanical inspection.
	2. Leak Test:  After installation, charge system and test for leaks.  Leak tests shall be separately performed on the wet well and force main.  Repair leaks and retest until no leaks exist.  Test shall be performed in accordance with ACI 350.1R “Testi...
	a. Wet wells which fail to meet leak test requirements shall be pumped, inspected, made watertight, and retested until passage.
	b. All inlets and outlets shall be temporarily plugged or otherwise sealed prior to performing each test.

	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	5. Pump: Prior to acceptance as part of the final inspection, the Contractor shall conduct a field pump performance test.  Each pump shall be subjected to a drawdown test.  Pump(s) shall operate according to the operating conditions specified without ...
	a. Test resistance of insulation for breaks and moisture intrusion with a Megger instrument.
	b. Prior to submergence, the pump shall be run dry and be checked for correct rotation.
	c. All end of pump cables will then be fitted with a rubber shrink fit boot to protect cable prior to electrical installation.


	D. Pumps and controls will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.  Results of all testing shall be provided to the Owner as part of the installation record documentation.  Lowe’s Conformance Submittal and Certification Forms shall be completed with all signatures and received ...

	3.6 STARTUP SERVICE
	A. Engage a factory-authorized service representative to assist in startup service.
	1. The Contractor shall furnish all labor, piping, equipment, oil, grease, power, water and materials required to perform the acceptance testing.
	2. Upon complete installation the Contractor shall perform field acceptance tasks and start-up procedures in the presence of the AJH and Engineer or his authorized representative.
	3. The Contractor shall notify the Owner, AHJ, pump manufacturer’s representative and design engineer no less than 72 hours in advance of pump(s) start up.
	4. The pump unit shall be rejected if the Contractor is unable to demonstrate to the Owner that the pumping units perform satisfactorily. If rejected by the Owner, the Contractor shall remove and replace the defective unit(s) at its own expense. The C...
	5. Start-up and demonstration services specified represent an absolute minimum acceptable level of service and are not intended to limit the responsibilities of the Contractor to comply with all requirements of the Contract Documents. The Contractor s...


	3.7 ADJUSTING
	A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust control set points.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner’s maintenance personnel to adjust, operate, and maintain controls and pumps.
	B. The Manufacturer’s Representative shall start up the equipment and instruct Owner’s personnel in proper operation and maintenance procedures. The Contractor’s Project responsibility is not fulfilled until this step is complete and the equipment is ...
	SANITARY SEWER PUMP CERTIFICATION FORM



	Project 
	ENGINEER CERTIFICATION (Required)
	GENERAL CONTRACTOR CERTIFICATION (Required)
	UTILITY CONTRACTOR CERTIFICATION (Required)
	BUILDING COMMISSIONING CONTRACTOR CERTIFICATION (Required)
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section includes planning, implementation, maintenance and protection of vehicular and/or pedestrian traffic during construction. Maintenance and protection of traffic includes furnishing, assembling, placing and relocating traffic ...
	1. Concrete Paving.
	2. Asphalt Paving.
	3. Curbs and gutters.
	4. Walkways.
	5. Utilities Construction

	B. Related Sections include the following:
	1. Division 2 Section "Facility Sanitary Sewer" for utilities construction
	2. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	3. Division 2 Section "Hot Mix Asphalt Paving" for surface paving
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for surface paving.
	5. Division 2 Section "Concrete Pavement Curb and Sidewalk" for joint sealants of joints
	6. Division 2 Section “Storm Drainage” for utilities construction


	1.03 REFERENCE STANDARDS
	A. Standard Specifications of the State Department of Transportation.
	B. Manual on Uniform Traffic Control Devices (MUTCD), Part VI Standards and Guides for Traffic Control for Streets and Highway Construction, Maintenance Utility and Incident Management Operation, latest edition.

	1.04 SUBMITTALS
	A. Traffic Control Drawing:  If a traffic control drawing has been prepared by the engineer, it shall be the Contractor’s responsibility to review the drawing prior to implementation. Any proposed changes shall be submitted to the Engineer and the Own...

	1.05 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 2 Section "Project Management and Coordination."

	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -   PRODUCTS
	2.01 MATERIAL
	A. Contractor shall provide all materials necessary to perform the work including but not limited to: Breakaway Barricades, Construction Signs, Reflectorized Drums, Floodlights for Nighttime Operations, Illuminated Flashing Arrows/Warning Lights, Pre-...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine work area to assess continuity of function, movement of traffic, pedestrian movement, property utilities, potential safety hazards and other traffic control elements.

	3.02 PREPARATION
	A. Prior to beginning construction, traffic control devices shall be in place. Traffic control devices shall be kept clean and maintained in good condition until no longer required for the project, at which time they shall be removed from the project ...
	B. Where necessary for pedestrians to cross or walk within the limits of the project temporary sidewalks and/or handicapped ramps shall be provided, maintained and removed at the completion of the work.
	C. Work which closes or alters the use of existing roadways shall not be u undertaken until adequate temporary or permanent provisions for traffic control have been approved and installed.
	D. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 GENERAL
	A. Traffic control devices must be in good condition. Traffic control devices, other than those shown on the drawings shall conform to the MUTCD and authorities having jurisdiction.
	B. When the construction involves improvement of an existing roadway, the roadway shall be kept open to traffic unless otherwise approved or shown on the drawings.
	C. The portion of the roadway that is opened to traffic shall adequately accommodate the vehicular traffic. Temporary approaches, crossings, intersections and access to roadways, businesses, residences, parking lots, schools, police and fire stations,...
	D. Any damage to the newly constructed or existing pavement within the limit of the project or adjacent to the project that was caused by the Contractor’s operations shall be repaired at the Contractor’s expense.
	E. Any restriction of required traffic lane widths or diversion of traffic at any time is subject to approval of authorities having jurisdiction.
	F. Except as necessary during the actual working hours as approved, equipment, materials, personnel or vehicles shall not occupy any travel way, shoulder, median or sidewalk area within 30 feet of the project limit that is open to traffic.
	G. The Contractor shall perform daily inspections, including weekends and holidays, including inspections at night, and take all corrective action to ensure compliance with the traffic control plan and other approved standards. The duties shall includ...
	1. Setup and removal of all traffic control devices in accordance with the contract documents;
	2. Correction of deficiencies of traffic control devices within 2 hours of discovery or notification by the engineer;
	3. Repositioning traffic control devices displaced by traffic or construction equipment;
	4. Covering or uncovering any conflicting signs or signals as appropriate;
	5. Repairing or replacing damaged traffic control devices;
	6. Replacing batteries, light bulbs, control panels, and other electrical components;
	7. Keeping all traffic control devices clean;
	8. Adding fuel and oil to power units for traffic control devices;
	9. Properly storing and packing equipment and vehicles so as not to create a traffic hazard;
	10. Properly storing traffic control devices when not in use; and,
	11. Eliminating, covering, or protecting all excavations or drop-offs greater than 2 inches deep or sloped with a 6:1 escape ramp with densely graded aggregate base course during non-working periods, or as required by the regulatory authority having j...


	3.04 NIGHTTIME OPERATION
	A. All operations that are performed during the non-daylight hours shall be properly illuminated to allow for the complete performance and inspection of the work.  Lighting systems shall be positioned such that they do not cause glare to drivers or an...

	3.05 DETOURS AND LANE CLOSURES
	A. Approval and consent of the regulating authority having jurisdiction shall first be obtained before rerouting traffic.  All necessary arrangements shall be made with such authorities regarding the establishment, maintenance, and repair of such deto...

	3.06 TRAFFIC DIRECTORS
	A. Trained flaggers shall wear a fluorescent orange reflectorized garment when controlling traffic.  Trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the procedures stipulated for flaggers in the Manual on Uniform Traffic Co...
	B. Police Officers shall be provided, when required.  Contact the local municipal police department (48 hours) prior to any operation which necessitates a policed traffic director.

	3.07 TEMPORARY PAVEMENT MARKINGS AND TAPES
	A. See Division 2 Section 02741 “Hot Mix Asphalt Paving” and 02751 “Concrete Pavement Curb and Sidewalk” (Forthcoming Division 32 Sections 321216 – Asphalt Paving and 321313 – Concrete Paving.)

	3.08 ADVANCED WARNING SIGNS
	A. The placement of signs shall be adjusted if they create interference in a sidewalk area or driveways, other existing signs, trees or reduced visibility due to horizontal and vertical curvature of the roadway.
	B. Upon installing the signs, the signs should be examined at night to determine if secular glare is apparent and if so signs shall be adjusted/aligned by shimming the sign.
	C. Sign faces shall be so position in relation to a line normal to the adjacent edge of traveled way that the sign face is rotated about its edge, nearest the traveled way, through an angle of 5 degrees in the direction of travel.
	D. All sign faces and support surfaces shall be cleaned of all foreign matter.
	E. When blasting operations are within 1,000 feet of a travel way the Contractor shall provide temporary warning signs required by the regulatory authority having jurisdiction.



	02630_Storm_Utility_Drainage_Piping.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, (Forthcoming Division 31, Division 32 and Division 33) apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Pressure pipe couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Drains.
	8. Encasement for piping.
	9. Manholes.
	10. Channel drainage systems.
	11. Catch basins.
	12. Stormwater inlets.
	13. Stormwater detention structures.
	14. Pipe outlets.
	15. Dry wells.
	16. Stormwater disposal systems.


	1.03 STANDARDS
	1. A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	2. A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	3. A760 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	4. A762 – Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
	5. A798 – Standard Specification for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications
	6. B745 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	7. B788 – Standard Practice for Installing Factory-Made Corrugated Aluminum Culverts and Storm Sewer Pipe
	8. A761– Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	9. A807 – Standard Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other Applications
	10. A964 – Standard Specification for Corrugated Steel Box Culverts
	11. B746 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	12. B789 – Standard Practice for Installing Corrugated Aluminum Structural Plate Pipe for Culverts and Sewers
	13. B864 – Standard Specification for Corrugated Aluminum Box Culverts
	14. C76 – Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
	15. C443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
	16. C478 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	17. C507 – Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe
	18. C913 – Precast Concrete Water and Wastewater Structures
	19. C923 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	20. C990 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	21. C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	22. C1433 – Standard Specification for Precast Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	23. C1478 – Standard Specification for Storm Drain Resilient Connectors Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals
	24. C1479 – Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
	25. C1577 – Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD
	26. C1675 – Practice for Installation of Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	27. D698-07e1 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	28. D1056 – Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	29. F2306 – Standard Specification for 12 to 60 in. Annular Corrugated Profile-Wall Polyethylene Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications
	30. D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	31. D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	32. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Elastomeric Seals
	33. F477 – Standard Specification for Elastomeric  Seals (Gaskets) for Joining Plastic Pipe
	34. F794 – Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter
	35. F949 – Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	36. F2418 – Standard Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers
	37. F2510 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures and Corrugated High Density Polyethylene Drainage Pipes
	38. F2562 – Specification for Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-Pressure Drainage and Sewerage
	39. C1504 – Standard Specification for Manufacture of Precast Reinforced Concrete Three-Sided Structures for Culverts and Storm Drains
	1. M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	2. M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	3. M196 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	4. M198 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	5. M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	6. M245 – Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains
	7. M252 – Standard Specification for Corrugated Polyethylene Drainage Pipe
	8. M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe
	9. M288 – Standard Specification for Geotextile Specification for Highway Applications
	10. M294 – Standard Specification for Corrugated Polyethylene Pipe, 12” through 60” Diameter
	11. M43 – Standard Specification for Sizes of Aggregate for Road and Bridge Construction
	12. M190 – Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
	13. M199 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	14. AASHTO LRFD Bridge Design Specifications Sections 3 & 12
	15. AASHTO LRFD Bridge Construction Specifications Sections 26, 27 and 30
	16. AASHTO PP63 – Pipe Joint Selection for Highway Culvert and Storm Drains
	1. C110 – Standard for Ductile-Iron and Gray-Iron Fittings
	2. C111 – Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C151 – Standard for Ductile-Iron Pipe, Centrifugally Cast
	1. 301 – Specifications for Structural Concrete
	2. 318 – Building Code Requirements for Structural Concrete and Commentary
	E. American Concrete Pipe Association
	1. LRFD Fill Height Tables for Concrete Pipe
	2. LRFD Fill Height Tables for Elliptical Concrete Pipe
	3. Post Installation Evaluation and Repair of Installed Reinforced Concrete Pipe
	4. Concrete Pipe and Box Culvert Installation Manual


	1.04 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittals at the end of this section:
	1. Storm Drainage Conformance Submittal

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Catch basins stormwater inlets and dry wells.  Include plans, elevations, sections, details, frames, covers, and grates.
	3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, covers, and concrete design-mix reports.

	D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	E. Field quality-control reports.
	F. Markings:  Markings shall be provided on all products as specified in the product’s corresponding ASTM standard (i.e. date of manufacture, manufacturer name, product type, etc.)
	G. Project Record Drawings: Accurately record as-built locations of pipe runs, connections, catch basins, cleanouts, top elevations, and invert elevations. Identify and describe unexpected variations of subsurface conditions and location of any utilit...

	1.05 QUALITY ASSURANCE
	A. All costs associated with re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. Owner reserves the right to direct any inspection that is deemed necessary. Contractor shall provide free access to s...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic, pipe, and fittings in direct sunlight.
	B. All pipe shall be protected against impact, shock and free fall, and only equipment of sufficient capacity and proper design shall be used in the handling of the pipe. Pipes and chambers shall not be rolled or dragged over any surface. The Contract...
	C. Protect pipe, pipe fittings, and seals from dirt and damage.
	D. Damage to Pipe or Chambers:
	1. Each length of pipe or chamber shall be inspected for defects and cracks before carefully being lowered into the trench.
	2. Bituminous coated pipe shall be handled with special care and repair of damaged coating shall conform to AASHTO M190.
	3. Pipe or chambers which are defective from any cause, including damage caused by handling, storage or any other reason as determined by the Owner to be not repairable, shall be unacceptable for installation and shall be replaced at no cost to the Ow...
	4. Pipe or chambers that are damaged or disturbed through any cause prior to acceptance of the work shall be repaired, realigned, or replaced as directed by the Owner at no expense to the Owner.

	E. Handle manholes according to manufacturer's written rigging instructions.
	F. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

	1.07 PROJECT CONDITIONS
	A. Removal/Relocation of Existing Utilities: The Contractor shall be responsible for removal and/or relocation of existing utilities, whether shown or not shown on the drawings, at locations where conflicts occur with proposed storm drainage improveme...
	B. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, CULVERT PIPE AND FITTINGS
	A. Pipe:  ASTM A716, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 ALUMINIZED PIPE AND FITTINGS
	A. Aluminized Steel Type 2 Corrugated Steel Pipe 2 (CMP):
	1. Pipe for the specified diameter (rise x span for pipe-arches), gage and corrugation shall be made in conformance to ASTM A760 (AASHTO M36) and meet the material requirements of ASTM A929 (AASHTO M 274) for aluminized steel (Type 2).
	2. Minimum thickness shall be 16 gage for pipe diameters 10-24 in., 14 gage for diameters 30-48 in. Stormwater detention systems only: 12 gage for diameters 54-96 in. and 10 gage for diameters 102 in. and larger, but not less than the diameter indicat...
	3. Pipe joining systems shall utilize corrugated bands to the width and thicknesses defined in ASTM A760 for aluminized (Type 2) steel. Band connectors shall also meet the requirements of ASTM A760. Where leakage is a concern the joining system shall ...
	4. CMP larger than 48 in. diameter is allowed for subsurface stormwater detention systems only.


	2.03 HDPE PIPE AND FITTINGS
	A. High Density Polyethylene Pipe (HDPE) Smooth Interior Pipe:
	1. Pipe and Fittings: Shall conform to AASHTO M252, M294 and/or ASTM F2306 unless otherwise shown on the Drawings.
	2. Bell and spigot joints shall meet the water tight requirements of ASTM D3212.
	3. Maximum permitted diameter is 48 in.
	4. See drawings for bedding details.


	2.04 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings:  ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings.

	B. PVC Corrugated Sewer Piping:
	1. Pipe:  ASTM F 949, and ASTM F 794 PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets:  ASTM F 477, elastomeric seals with joints conforming to ASTM D3212


	2.05 CONCRETE PIPE, BOX CULVERT SECTIONS, ELLIPTICAL PIPE AND FITTINGS
	A. Reinforced-Concrete Pipe and Fittings:  Unless otherwise indicated on the drawings, provide drainage pipe meeting ASTM C76.
	1. Where designated on the drawings, provide RCP with tongue-and-groove joints with a preformed flexible bitumen or butyl-rubber sealant meeting ASTM C990 to form a silt-tight joint.
	2. Where designate on the drawings, provide RCP with bell-and spigot joints with a rubber gasket meeting ASTM C443 to form a leak-resistant joint.
	3. Class III, unless otherwise indicated on the Drawings.

	B. Precast Reinforced Concrete Monolithic Box Sections and Fittings:
	1. Where designated on the drawings, provide RCB with ASTM C990 joints and preformed flexible  bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide monolithic RCB sections to meet ASTM C1433 or ASTM C1577 for the span, rise, design fill height and live load condition indicated on the drawings.

	C. Reinforced  Concrete Elliptical Pipe and Fittings:
	1. Where designated on the drawings, provide elliptical pipe with ASTM C990 joints and preformed flexible bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide elliptical pipe class as indicated on the drawings.


	2.06 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  ASTM C443 (ASTM C443M), rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C564, rubber.
	3. For Fiberglass Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	4. For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	5. For Dissimilar Pipes:  ASTM D5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on the Drawings.

	D. Shielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings

	E. Ring-Type, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings


	2.07 DRAINS
	A. Sub Drains:
	1. Shall be perforated PVC or HDPE unless otherwise indicated on the Drawings.  Installation shall be as shown on the drawings.


	2.08 CLEANOUTS AND PLUGS
	A. Installation shall be as shown on the details and at locations shown on the drawings.
	B. All cleanouts shall have a 2’ x 2’ x 6” thick concrete apron.

	2.09 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A674 or AWWA C105.
	B. Material:  Linear low-density polyethylene film of 0.008 in. (0.20 mm) minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black.

	2.10 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C478 (ASTM C478M) and AASHTO M199, precast, reinforced concrete, of depth indicated, with provision for sealant joints. Heavy-duty traffic rated in accordance with Department of Transportation Standards in which project is located.
	2. Diameter:  48 in. (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as required preventing flotation.
	4. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	5. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	6. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	7. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	9. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	10. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. ...
	11. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as r...

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C913; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	5. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	6. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	7. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...

	C. Manhole Frames and Covers:
	1. Description:  As shown on the Drawings, otherwise provide ferrous; 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange and 26 in. (660 mm) diameter security bolted cover.
	2. Material:  ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.


	2.11 BEDDING AND BACKFILL MATERIAL
	A. Bedding material placement and compaction shall be as specified by trenching and bedding details shown on the drawings.
	B. Haunching, initial backfill, and final backfill material and compaction shall be as specified by trenching and bedding details shown on the drawings.  Material shall be placed per ASTM D698, and compacted in 8 in. (0.2 m) maximum lifts.
	C. Where the foundation material is found to be of poor supporting value or of rock, the Owner may make minor adjustments in the location of the pipe to provide a more suitable foundation.  Where this is not practical, the foundation shall be conditio...

	2.12 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C33, sand.
	3. Coarse Aggregate:  ASTM C33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  (28 day compressive strength) 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 40 or 60 (420 MPa) deformed steel.

	C. Manhole, Catch Basin, and Storm Inlet Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in man...
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  1 percent through manhole unless otherwise detailed on the Drawings.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent unless otherwise detailed on the drawings.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.13 CATCH BASINS
	A. Standard Precast Concrete Catch Basins:
	1. Description:  ASTM C478 (ASTM C478M), precast, reinforced concrete, heavy duty (H20), of depth indicated, with provision for sealant joints.
	2. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	3. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	4. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	6. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	7. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  C...
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	9. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for water-tight pipe connecting to base section.

	B. Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed according to ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint seal...
	1. Joint Sealants:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	5. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for leak-resistant pipe connecting to base section.

	C. Grate and Frame: Per details shown on the drawings. Provide hood with stencil or casting “Dump No Waste – Drains to Waterways” or equal. Provide local casting if required. Provide 6 in. thick rectangular concrete apron, with 18 in. minimum width me...
	1. Rectangular Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include flat grate with small square or short-slotted drainage openings.
	a. Size:  24 in. by 24 in. (610 by 610 mm) minimum unless otherwise indicated.
	b. Grate Free Area:  Approximately 50 percent unless otherwise indicated.

	2. Round, Manhole Type Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26...
	a. Grate Free Area:  Approximately 50 percent unless otherwise indicated.



	2.14 STORMWATER INLETS
	A. Curb Inlets:  Made with vertical curb opening of materials and dimensions according to the details shown on the Drawings.
	B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	C. Combination Inlets:  Made with vertical curb and horizontal gutter openings of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	D. Frames and Grates:  Heavy duty and according to the details shown on the Drawings.

	2.15 STORMWATER DETENTION STRUCTURES
	A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete bottom, walls, and top; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and appu...
	1. Ballast:  Increase thickness of concrete as required preventing flotation.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A 615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...

	B. Corrugated Aluminized Steel Detention Systems:
	1. Piping shall comply with AASHTO M36 for diameters 12”-144”
	2. The material shall be Aluminized Steel Type 2 conforming to AASHTO M274
	3. All fittings shall be reinforced per ASTM A998

	C. Precast Concrete Three Sided Detention Systems:
	1. Precast Concrete Detention Structures shall be manufactured per ASTM C1504
	2. Concrete shall be 4000 psi mix and reinforcing steel shall have a minimum yield strength of 600 ksi

	D. Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26 in. (660 mm) diameter cov...
	E. Precast Reinforced Concrete Monolithic Box Sections for Detention Systems:
	1. Provide precast box culvert sections for detention systems shall comply with ASTM C1433 or ASTM C1577.
	2. Joints shall comply with ASTM C990.
	3. External joint wrap shall comply with ASTM C877, Type III.

	F. Reinforced Concrete Pipe Detention Systems:
	1. Piping shall comply with ASTM C76 for diameters 12”-144”
	2. Joints shall comply with ASTM C990 or ASTM C443.


	2.16 PIPE OUTLETS
	A. Head Walls:  Construction shall be according to details shown on the drawings.  Headwalls shall be cast-in-place reinforced concrete, with apron and tapered sides unless otherwise indicated.
	B. Riprap Aprons:  Broken, irregularly sized and shaped, open graded stone according to Department of Transportation specifications for the state in which the project is located or by using NSSGA's "Quarried Stone for Erosion and Sediment Control”. Un...
	1. Average Size:  NSSGA No. R-6, screen opening 6 in. (150 mm).

	C. Concrete Lined Channels:  Construction shall be in accordance with details shown on the drawings.
	D. Flared-End Sections: Shall meet Department of Transportation standards for the state in which the project is located unless otherwise indicated on the drawings.

	2.17 DRY WELLS
	A. Description:  ASTM C913, precast, reinforced, perforated concrete rings.  Include the following:
	1. Floor:  Cast-in-place concrete.
	2. Cover:  Liftoff-type concrete cover with cast-in lift rings.
	3. Wall Thickness:  4 in. (102 mm) minimum with 1 in. (25 mm) diameter or 1 by 3 in. (25 by 76 mm) maximum slotted perforations arranged in rows parallel to axis of ring.
	a. Total Free Area of Perforations:  Approximately 15 percent of ring interior surface.
	b. Ring Construction:  Designed to be self-aligning.

	4. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	B. Description:  Manufactured PE side panels and top cover that assemble into 50-gal. (190-L) storage capacity units.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Side Panels:  With knockout ports for piping and seepage holes.
	3. Top Cover:  With knockout port for drain.
	4. Filter Fabric:  As recommended by unit manufacturer.
	5. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	C. Description:  Constructed-in-place aggregate type.  Include the following:
	1. Lining:  Concrete blocks or precast concrete rings with notches or weep holes.
	2. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19- to 63 mm) washed crushed stone or gravel.
	3. Cover:  Precast, reinforced-concrete slab designed for structural loading according to ASTM C890 and made according to ASTM C913.  Include slab dimensions that will extend 12 in. (300 mm) minimum beyond edge of excavation, with bituminous coating o...
	4. Manhole:  24 in. (610-mm) diameter, reinforced concrete access lid with steel lift rings.  Include bituminous coating over entire surface.


	2.18 STORMWATER DISPOSAL SYSTEMS
	A. Chamber Systems:
	1. Chambers shall meet the requirements of ASTM F2418 and meet the safety factors recommended by Section 12.12 of the AASHTO LRFD Bridge Design Specifications. Loads for design shall be calculated in accordance with Section 3 of the AASHTO LRFD Bridge...
	2. The chamber manufacturer shall provide design data in accordance with ASTM F2418. Installation shall be in accordance with the details shown on the Drawings.
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. CULTEC, Inc. 878 Federal Road, PO Box 280, Brookfield, CT 06804 (800) 4-CULTEC.
	c. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	d. StormTech LLC. 20 Beaver Road, Wetheresfield , CT 06109 (888) 892-2694

	4. Storage and Leaching Chambers:  Chamber rows shall provide continuous, unobstructed internal space with no internal support panels in order to provide ease of access for inspection and maintenance. Include number of chambers, distribution piping, e...
	5. Geotextile: Shall be enclosed in geotextile fabric for sediment capture and maintenance. Fabric shall be located per manufacturer’s details.
	a. Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit weight of 4 oz./sq. yd. (135 g/sq. m).
	b. Fabric between chamber bottom and the stone foundation shall be AASHTO M288 Class 1 woven for stabilization and filtration.
	c. Fabric between the top of the chamber and the embedment stone shall be AASHTO M288 Class 2 non-woven for separation.

	6. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed, crushed stone or gravel.

	B. Pipe Systems:
	1. Perforated manifold lateral piping complying with AASHTO M 252 or AASHTO M 294, including fittings, couplings, seals, and filter fabric.
	2. Fully perforated Aluminized Steel Type 2 Recharge/Detention System conforming to AASHTO M36. All fittings to be reinforced per ASTM A998.
	3. Basis of Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	c. CONTECH Construction Products, Inc. 9025 Centre Pointe Drive, West Chester, Ohio 45069 (336) 854-2177
	d. Lane Enterprises, Inc., 3905 Hartzdale Drive Suite 514, Camp Hill, PA 17011 (717) 761-8175.




	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 “Earthwork” (Forthcoming Division 31 Section "Earth Moving").

	3.02 PIPING INSTALLATION
	A. Locations and Arrangements:  Contractor shall install all drainage structures, pipe, and chambers in the locations shown on the drawings and/or as approved by the Owner. Pipe shall be of the type and sizes specified on the drawings and shall be lai...
	B. Install piping beginning at low point, on prepared foundation, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manuf...
	C. Install chambers in accordance with manufacturer’s guidelines. Rows of chambers shall be laid out using spacers or appropriate measurements and markings to ensure proper spacing between rows for proper backfill and compaction as specified by the ma...
	D. Manholes, catch basins, and drain inlets shall be constructed as soon as the pipe laying reaches the location of the structures. If the Contractor continues pipe installation without making provisions for completion of the structures, the Owner sha...
	E. Any structure which is miss-located or oriented improperly shall be removed and reconstructed at its proper location, alignment, and orientation without cost to the Owner.
	F. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing storm drainage is indicated.
	G. Precast drainage structures shall be assembled in accordance with the manufacturer’s instructions to form a sound structural unit.
	H. Cast-in-Place drainage structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Concrete shall comply with the requirements of this section.
	I. Solid concrete brick masonry structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Only solid masonry units may be used. Minimum wall thickness shall be 8 in. and minimum bottom slab thickn...
	J. Fittings and Connections:
	1. Silt-Tight Connections:  Reinforced concrete pipe connections to drainage structures shall be made so that the pipe does not project beyond the inside wall of the drainage structure and shall be grouted only with Non-Shrink Grout (ASTM C1107) per d...
	2. Leak-Resistant Connections:  Provide a flexible, leak-resistant boot connection to drainage structures for ALL flexible pipe materials (PVC, HDPE, CMP, DIP, etc.).  For HDPE pipe, provide a flexible boot connection in accordance with ASTM F2510.  W...

	K. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	L. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	M. Install gravity-flow, non-pressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe, or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 24 in. (610 mm) minimum cover.
	4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	7. Install corrugated steel piping according to ASTM A798 and/or Section 26 of the AASHTO LRFD Bridge Construction Specifications.
	8. Install HDPE piping according to ASTM D2321 and/or Section 30 of the AASHTO LRFD Bridge Construction Specifications..
	9. Install PVC profile gravity sewer piping according to ASTM D2321 and ASTM F1668.
	10. Install reinforced-concrete sewer piping according to ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."

	N. Install corrosion-protection piping encasement over the following underground metal piping according to ASTM A674 or AWWA C105:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless cast-iron soil pipe and fittings.
	3. Ductile-iron pipe and fittings.
	4. Expansion joints and deflection fittings.


	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.
	5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	6. Join corrugated steel sewer piping according to ASTM A798/A798M.
	7. Join HDPE pipe according to ASTM D2321
	8. Join PVC cellular-core piping according to ASTM D2321 and ASTM F891 for solvent-cemented joints.
	9. Join PVC corrugated sewer piping according to ASTM D2321 for elastomeric-seal joints.
	10. Join PVC sewer piping according to ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	11. Join PVC profile gravity sewer piping according to ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.
	12. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints for leak-resistant systems or butyl rubber sealant materials for soil tight systems.
	13. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.04 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.05 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

	B. Set cleanout frames and covers in cast-in-place concrete, 24 by 24 by 6 in. (600 by 600 by 150 mm) deep.  Set with tops flush with adjacent grade. At pavement areas and at roads set frames and covers with tops flush pavement surface.

	3.06 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in vehicle service areas.

	B. Install drains according to details on the plans and manufacturer’s installation requirements..
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Assemble trench sections with flanged joints.

	3.07 MANHOLE INSTALLATION
	A. General:  Install manholes, complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C891.
	C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions.
	D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 in. (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.08 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Frames, Grates and Hoods
	1. Set frames and grates to elevations indicated.
	2. Firmly embedded in mortar approximately 1 in. thick and aligned to fit the top section of the structure.
	3. Brick set in mortar used to adjust the frame to finished grade shall be limited to no more than four (4) courses for precast structures and have a minimum wall thickness of 8 in.


	3.09 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Construct riprap of broken stone, as indicated.
	C. Install outlets that spill onto grade, anchored with concrete, where indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	E. Construct energy dissipaters at outlets, as indicated.

	3.10 MODIFICATION OF EXISTING STRUCTURES
	A. General: The Contractor shall alter, reconstruct and/or convert existing structures where and as shown on the drawings, and/or as approved by the Owner. Alterations shall be performed with the same type, grade and quality material as used in the or...
	B. Damage to Existing Structures: The Contractor shall exercise care during all alterations, reconstructions, or conversions so as not to damage any portion of the existing structures or pipe to remain. Any damage caused by the Contractor shall be rep...

	3.11 ROOF DRAINS AND LEADERS
	A. The site Contractor shall install roof downspout leaders as shown on the drawings to within 5 ft. of the building limits. If work by others is complete then the Contractor shall complete the connection. If future connections will be required by oth...
	B. All roof drain leader piping connections shall utilize watertight prefabricated fittings and drainage structures.

	3.12 DRY WELL INSTALLATION
	A. Excavate hole to diameter of at least 6 in. (150 mm) greater than outside of dry well.  Do not extend excavation into ground-water table.
	B. Install precast, concrete-ring dry wells according to the following:
	1. Assemble rings to depth indicated.
	2. Extend rings to height where top of cover will be approximately 8 in. (203 mm) below finished grade.
	3. Backfill bottom of inside of rings with filtering material to level at least 12 in. (300 mm) above bottom.
	4. Extend effluent inlet pipe 12 in. (300 mm) into rings and terminate into side of tee fitting.
	5. Backfill around outside of rings with filtering material to top level of rings.
	6. Install cover over top of rings.

	C. Install manufactured, PE dry wells according to manufacturer's written instructions and the following:
	1. Assemble and install panels and cover.
	2. Backfill bottom of inside of unit with filtering material to level at least 12 in. (300 mm) above bottom.
	3. Extend effluent inlet pipe 12 in. (300 mm) into unit and terminate into side of tee fitting.
	4. Install filter fabric around outside of unit.
	5. Install filtering material around outside of unit.

	D. Install constructed-in-place dry wells according to the following:
	1. Install brick lining material dry and laid flat, with staggered joints for seepage.  Build to diameter and depth indicated.
	2. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on side for seepage.  Install precast concrete rings with notches or weep holes for seepage.  Build to diameter and depth indicated.
	3. Extend lining material to height where top of manhole will be approximately 8 in. (203 mm) below finished grade.
	4. Backfill bottom of inside of lining with filtering material to level at least 12 in. (300 mm) above bottom.
	5. Extend effluent inlet pipe 12 in. (300 mm) into lining and terminate into side of tee fitting.
	6. Backfill around outside of lining with filtering material to top level of lining.
	7. Install manhole over top of dry well.  Support cover on undisturbed soil.  Do not support cover on lining.


	3.13 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318 and ACI 350R.
	B. No concrete or masonry shall be placed when the temperature is below 40 degrees Fahrenheit, or when indications are for lower temperatures within 24 hours, unless protection of concrete and masonry is approved by the Owner. Damage to the structure ...

	3.14 STORMWATER DISPOSAL SYSTEM INSTALLATION
	A. Chamber Systems:  Excavate trenches of width and depth, and install system and backfill according to chamber manufacturer's written instructions.  Include storage and leaching chambers, filtering material, and filter mat.
	B. Piping Systems:  Excavate trenches of width and depth, and install piping system, filter fabric, and backfill, according to piping manufacturer's written instructions.

	3.15 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified in Division 22 Section "Facility Storm Drainage Piping."
	B. Connect force-main piping to building's storm drainage force mains specified in Division 22 Section "Facility Storm Drainage Piping." Terminate piping where indicated.
	C. Compliance with Existing Facilities:
	1. Connections made into existing drainage facilities shall be performed in accordance with the requirements of the Owner of the facility.  Construction within a public right-of-way will conform to all requirements of the regulatory authority having j...
	2. The contractor shall make all required connections of the proposed drainage facilities into existing drainage facilities where shown on the drawings and/or as approved by the Owner.

	D. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6 in. (150-mm) overlap, with not less than 6 in. (150 mm) of c...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 in. (150 mm) of concrete with 28-day ...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 in. (76 mm) of concrete to be packed around e...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	E. Connect to sediment interceptors specified in Section "Sanitary Sewer."
	F. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.16 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8 in.  (203 mm) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove and backfill manhole locations as recommended in the geotechnical report and as indicated on the Drawings.
	3. If not indicated in the geotechnical report or on the Drawings, remove top of manhole or structure down to at least 36 in. (915 mm) below final grade.  Fill to within 12 in. (300 mm) of top with stone, rubble, or gravel.  Fill to top with concrete.

	C. Backfill to grade according to Division 31 Section "Earth Moving."

	3.17 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over all storm drainage piping and over edges of underground structures.


	3.18 PROTECTION AND CLEANING
	A. The Contractor shall maintain all pipe and chamber installations and drainage structures in a condition such that they will function continuously and shall be kept clean of silt, debris, and other deleterious substances until the project has achiev...
	B. The Contractor shall use all erosion and sediment control measures necessary to assure construction sediments (or other pollutants) do not reach stormwater pipe and/or chamber installations.

	3.19 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 in. (610 mm) of backfill is in place, and again at completion of Project (See 3.20 Post Installation Inspection).
	1. Submit separate signed reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection exceeding 5%.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration or Ex-filtration: Water leakage into or out of the installed piping when leak-resistant connections are provided.  Maximum infiltration or ex-filtration rate of 250 gals./in.dia./mile of piping/24 hours.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements in Section 3.20.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours advance notice.
	4. Submit separate report for each test.
	5. Gravity Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F1417.
	c. Option:  Test concrete piping according to ASTM C924, ASTM C969 or ASTM C1103.  Note, pipe tested in accordance with ASTM C924 or ASTM C969 shall be filled with water and allowed to saturate for 72 hours prior to conducting field tests.

	6. Force Main Storm Drainage Piping:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" Section.
	b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Repair or replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.20 POST INSTALLATION INSPECTIONS
	A. Upon completion of the work and before final acceptance by the Owner, the entire drainage system shall be subject to a final inspection in the presence of the Owner and/or the Project Engineer.  The work shall not be considered complete until all r...
	B. Second Final Post Installation Inspection: (If required for the Project) The Owner shall require a second final post installation inspection.
	1. Final post installation inspections (if required) shall be conducted no sooner than 2 months before the end of the one year warranty.
	2. Final post installation inspections shall utilize a video camera and laser profiler/deflectometer or a video camera and go-no-go Mandrel.  Lasers shall be calibrated to the pipe diameter as shown on the construction plans.

	C. Initial and final post installation inspections shall be performed and reported, at the Contractor’s expense, by a National Association of Sewer Service Companies (NASSCO) Certified Pipe Inspector. Reports of storm pipe assessments shall be submitt...
	D. The initial and post installation inspection report shall include: a copy of all video taken (if required), pipe location identification, equipment used for inspection, inspector name, deviation from design grade, deviation from line, deflection of...
	E. For RCP: Initial and post installation inspections shall be subject to the limits defined in Section 27 of the AASHTO LRFD Bridge Construction Specifications.  Cracks having a width greater 0.05 to 0.10 inches shall be evaluated based on the site’s...
	F. For CMP and HDPE: initial and post installation inspection deflections shall be subject to the limits defined in Section 26 (Metal Culverts) and Section 30 (Thermoplastic Pipe) of the AASHTO LRFD Bridge Construction Specifications.  The initial pos...

	3.21 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.


	High Density Polyethylene (HDPE) Pipe, AASHTO M252, M294, Rubber Gasket Joints ASTM F477, silt-tight or watertight designations as specified:
	Polyvinyl Chloride (PVC) Pipe, Rubber Gasket Joints ASTM F477:
	Aluminized Steel Type 2 Corrugated Steel Pipe (CMP), AASHTO M36/M274 or ASTM A760/A929, silt-tight or watertight designations as specified:
	Aluminized Steel Type 2 Spiral Ribbed Pipe (Type IR), AASHTO M274 or ASTM A929 and AASHTO M36 or ASTM A760, silt-tight or watertight designations as specified:
	Ductile Iron Pipe (DIP), AWWA C151, Fittings AWWA C110, Gaskets AWWA C111:
	Stormwater Collection Chambers ASTM F2418
	Product Verification:
	The trench drains installed in this store will meet the product guidelines of Section 334100-2.13 “POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS”

	02741_Hot_Mix_Asphalt_Paving (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold milling of existing hot-mix asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt paving overlay.
	5. Asphalt surface treatments and sealcoat.
	6. Imprinted asphalt.

	B. Related Sections:
	1. Division 02 Section “Demolition" (forthcoming “Structure Demolition”) for demolition, removal, and recycling of existing asphalt pavements, and for geotextiles that are not embedded within courses of asphalt paving.
	2. Division 2 Section "Earthwork" (forthcoming Section “Earth Moving”) for aggregate subbase and base courses and for aggregate pavement shoulders.
	3. Division 2 Sections for other paving installed as part of crosswalks in asphalt pavement areas.
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for concrete pavement and concrete pavement markings.
	5. Division 2 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving terminations.
	6. Division 2 Section "Unit Paving" for bituminous setting bed for pavers.
	7. Division 2 Section “Pavement Markings”


	1.03 REFERENCE STANDARDS
	1. M140 - Standard Specification for Emulsified Asphalt Nineteenth Edition; Revised Per Interim Specifications - Specifications - 1999 R(1998)
	2. M226 -Standard Specification for Viscosity Graded Asphalt Cement Nineteenth Edition R(1996)
	3. T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus Nineteenth Edition; ASTM D1559-76
	4. PP46-01 – Recommended Practice for Geosynthetic Reinforcement of the Aggregate Base Course of Flexible Pavement Structures, April 2001 Interim Edition of the AASHTO Provisional Standards.
	1. D1559 – Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	2. D2041 - Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
	3. D2171 – Standard Test Method for Viscosity of Asphalts by Vacuum Capillary Viscometer (RAP Asphalt Mixes)
	4. D1388-96 – Standard Test Method for Stiffness of Fabrics, Option A
	5. D3786 – Standard Test method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics
	6. D4355 – Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet Light and Water
	7. D4439 – Terminology for Geotextiles
	8. D4873 – Guide for Identification, Storage, and Handling of Geotextiles
	9. D6637-01 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-rib Tensile Method
	10. D4354-96 – Practice for Sampling of Geosynthetics for Testing
	11. D4759-92 – Practice for Determining the Specification Conformance of Geosynthetics
	12. D5818-95 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage
	13. ASTM D-140 Standard Practice for Sampling of Bituminous Materials
	14. ASTM D-449 Asphalt Used in Damp-proofing and Waterproofing, Type II and III
	15. ASTM D-2939 Standard Test Methods Emulsion Bitumen’s Use as Protective Coatings
	16. ASTM D-3405 Joint Sealant Hot-Applied for Concrete and Asphalt Pavement
	17. ASTM D-3320 Emulsified Coal Tar Pitch (Mineral Colloid Type)
	18. ASTM D-3910 Design, Testing and Construction of Slurry Seal
	1. MS-2 – Mix Design Method for Asphalt Concrete and Other Hot Mix Types
	2. MS-22 – Principles of Construction of Hot-Mix Asphalt Pavement, Addendum

	1.04 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. Geosynthetics:
	1. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with the surrounding soil, rock, or earth to function primarily as reinforcement.
	2. Non-woven Geotextile: An interlayer (paving fabric) used above fatigued asphalt or binder layer and beneath asphalt pavement overlay to provide a permanent moisture barrier and to retard reflective cracking.
	3. Woven Geogrid: A geogrid product formed by weaving discrete strips of polymer into a network. These geogrids usually require a protective coating to protect the polymer from premature degradation.
	4. Welded Strip Geogrid: A geogrid product formed by heat bonding (welding) discrete strips of polymer into a network.
	5. Average Roll Value: Minimum Average Roll Value (MARV) is property value calculated as typical minus two standard deviations.


	1.05 SUBMITTALS
	A. Product Data:  Contractor to submit mix design using either of the two methods below for each pavement course and each type of product indicated.  Mix design data submittal shall be submitted to the Owner for review and approval 45 days prior to sc...
	1. “Marshall Stability”: Marshall Stability design mix submittals shall include type and name of mix, gradation analysis, grade of asphalt cement, Marshall Stability in pounds flow, effective asphalt content in percent (%), and corresponding copies of...
	2. “Superpave”: Superpave design mix submittals may be submitted in lieu of a “Marshall Stability” design mix, meeting the specifications of the governing State Department of Transportation or regulatory authorities having jurisdiction.

	B. Material Certificates: Contractor shall submit product data statement (at end of this Section) stating that asphalt mix to be supplied complies with the specifications of the governing State Department of Transportation or regulatory authority havi...
	C. Samples for Verification:  For the following products (if used on the project), in manufacturer's standard sizes unless otherwise indicated:
	1. Each paving fabric, 12 by 12 inches (300 by 300 mm) minimum.
	2. Each pattern and color of imprinted asphalt.

	D. Cutting and Patching Proposal: Where asphalt cutting and patching is necessary to complete the work, the Contractor shall submit a proposal describing procedures to be followed at least 10 days prior to the time cutting and patching will be perform...
	1. Extent of cutting and patching including how it will be performed and why it cannot be avoided.
	2. Changes to existing construction describing anticipated results including a description of any changes to structural elements, operating components, changes in building appearance and other significant visual elements.
	3. List of products to be used and firms or entities that will perform the work.
	4. Dates when cutting and patching will be performed.
	5. List of utilities that will or could be affected, list of utilities that will be relocated, and a list of utilities that will be temporarily out of service. If existing utilities will be out of service provide length of time service will be disrupted.
	6. Indicate if cutting and patching will involve adding reinforcement to structural elements and provide details necessary to integrate reinforcement with the original structure.
	7. Owner’s approval must be received prior to proceeding with the work. Owner approval does not waive its right to later require removal and replacement of unsatisfactory work.

	E. Asphalt Seal Coat: (Note: Section 02770 Asphalt Seal Coat no longer exists).
	1. Submit materials certificate to the Owner, which is signed by the Contractor, certifying that materials comply with, or exceed the requirements herein. One materials certificate shall be submitted for each batch plant furnishing materials. Submitta...
	2. Sealcoat design shall be 100% consistent with the requirements of the regulatory agency in which the project is located and as approved by the Owner.
	3. Submit Weather Data Field Report within 10 days of asphalt sealcoat completion and prior to final payment for the work.

	F. Geotextiles:
	1. Submit product data sheet and certification from the Manufacturer that the geotextile or geogrid product supplied meets the requirements of this Section. Manufacturer’s certificate to include statement that furnished geotextile meets MARV requireme...
	2. Manufacturing Quality Control test results shall be provided upon request.
	3. Submit Manufacturer’s installation instructions and general recommendations

	G. Qualification Data:  For qualified manufacturer and Installer.

	1.06 QUALITY ASSURANCE
	A. Hot Mix Asphalt
	1. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	2. Installer Qualifications for Imprinted-Asphalt: A manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt if required for this Project.
	3. Comply with Asphalt Institute Manual MS-22, “Construction of Hot Mix Asphalt Pavements”, unless more stringent requirements are indicated.
	4. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	B. Cutting and Patching Asphalt
	1. The Contractor shall perform all cutting, fitting or patching that may be required to complete the work or to make its several parts fit together properly. The Contractor shall not damage or endanger any portion of the work or any other work by the...
	2. Cutting and Patching activities shall not change load caring capacity or load-deflection ratio of structural elements or reduce the capacity of operational elements to perform as intended or increase required maintenance or decrease operational lif...
	3. Cutting and Patching shall not reduce the building’s aesthetic qualities (as determined by the Owner) and shall remove and replace construction that has been cut and patched in a visually unsatisfactory manner (as determined by the Owner).
	4. Contractor shall, if possible retain original installer or fabricator to cut and patch work described. If original installer or fabricator is not available, engage another recognized, experienced and specialized contractor to do the work.

	C. Asphalt Sealcoat
	1. Installer Qualifications:  Asphalt sealcoat contractors are required to obtain all licenses, permits and fees necessary to perform the application of seal coating as required by federal, state, or local governing authority in the area in which the ...
	2. SealMaster Endorsement: Installer qualifications for application of asphalt sealcoat include preferred contractor status by SealMaster. Installer will be requested to provide evidence of endorsement by SealMaster.
	3. Sealcoat Installer Experience:
	a. Evidence of previously completed satisfactory work shall be presented as requested by the Owner.
	b. Five years experience in application of asphalt sealcoat at retail parking facilities with greater than 300 parking spaces.
	c. Greater than 100,000 square yards application of PMM or PMCTS asphalt sealcoat in the past two years.
	d. Provide listing of type of material, square yards, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.

	4. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of the regulatory authority having jurisdiction and State Department of Transportation for asphalt paving work.
	a. Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where approved in writing by the Owner.
	b. Polymer Modified Coal Tar Sealer (PMCTS) shall not be used in areas where prohibited by local regulatory agency.


	D. Geosynthetics:
	1. Pre-Construction Conference: Prior to installation of any pavement overlay geotextile system, the Contractor shall arrange a meeting at the site with the geotextile material supplier and, where applicable the geotextile installer. The Owner and the...
	2. Sampling and Testing: Sampling and testing to verify conformance with specification in accordance with ASTM D 4354.
	3. Acceptance: Shall be in accordance with ASTM D 4759 based on testing of either conformance submittal using Procedure A of ASTM D 4354 or based on manufacturer’s certifications and testing of quality control samples obtained using Procedure B of AST...
	4. Sewn Seams (if required): Field sewn or factory sewn samples shall be submitted to Engineer for approval prior to installation. Submit 6 foot (2 meter) length of sewn seam for approval.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver Sealcoat material to the Project site in the tanker supplied by the manufacturer w/ unbroken seals bearing the manufacturer’s labels with brand name, type of material, date of production, & directions for onsite handling & storage.  Materia...
	B. Geotextiles:
	1. Labeling, shipment and storage shall follow ASTM D 4873.
	2. Product labels shall clearly show the manufacturer or supplier name, style name and roll number.
	3. Each shipping document shall include a notation certifying that the material is in accordance with the manufacturer’s certificate.
	4. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage to shipment, water, sunlight, and contaminates. Protective wrapping shall be maintained during shipment and storage. If wrapping is damaged prior to ...
	5. During storage rolls to be elevated above ground and adequately protected from construction damage, extended exposure to ultraviolet radiation, precipitation, chemicals, flames, sparks, temperatures below -20 deg C (-29 deg C) or in excess of 71 de...


	1.08 PROJECT CONDITIONS
	A. Store Operations: All cold milling existing asphalt pavement, cutting and patching, paving, surface treatments, and sealcoat work at properties with existing open retail facilities shall at all times not interfere with normal retail operations.
	1. All sealcoat and/or restriping projects shall be phased so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping. Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date. Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in advan...

	B. Environmental Limitations:  Do not apply asphalt materials if sub-grade is wet or excessively damp, during rainy weather, if rain is imminent or expected before time required for adequate cure, if the sub-grade or base course is frozen or if the ai...
	1. Tack Coat:  Minimum ambient temperature in the shade has been 40 degrees F for at least 12 hours immediately prior to application or minimum.
	2. Asphalt Base Course:  Minimum surface temperature of 35 deg F and rising at time of placement.
	3. Asphalt Binder (Intermediate) Course: Minimum surface temperature of 40 deg F (5 deg C) and rising at the time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 50 deg F (10 deg C) at time of placement.
	5. Asphalt Crack Seal (polymer-modified bituminous sealant): Ambient temperature of at least 40 deg F (5 deg C) and rising, with no fog or dew present. Early morning applications shall be performed in direct sunlight.
	6. Asphalt Surface Treatments and Sealcoat:
	a. Minimum surface temperature of 50 deg F (10 deg C) and rising for a period of 24 hours after application. Do not apply if rain is imminent within 8 hours or when relative humidity exceeds 85%.
	b. Do not apply sealcoat when dew point and temperature are within 5 degrees F.
	c. Do not apply sealcoat when temperature is 90 degrees F and above without first cooling the surface with a fine mist of water (fogging). Fogging should only be performed to provide a damp surface without causing any runoff. All fogging activities mu...
	d. Sealcoat shall not be applied between September 15 and May 1 unless approved by Owner in writing
	e. All storm water or utility inlets, structures, manhole covers, access covers, concrete aprons, etc shall be protected during installation.
	f. Stormwater inlets shall be covered with fabric inlet protection to absolutely protect surface water from contamination by the sealcoat material and paint before becoming dry.
	g. Contractor shall request landscape irrigation system be shut off from the controller prior to, during application, and for 24 hours following completion of application of sealcoat.
	h. Potential hand irrigation water runoff from garden center slab shall be managed by store personnel prior to, during application, and for 24 hours following completion of application of sealcoat. It shall be the Contractor’s responsibility to notify...


	C. Imprinted Asphalt Paving (If Used on Project):  Proceed with coating imprinted pavement only when air temperature is at least 50 deg F (10 deg C) and rising and will not drop below 50 deg F (10 deg C) within 8 hours of coating application.  Proceed...


	PART 2 -  PRODUCTS
	2.01 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, or combinations thereof.

	2.02 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, performance grade as specified by local authorities having jurisdiction or state department of transportation.
	B. Asphalt Cement:  Type and grade of asphalt cement for the paving mixture shall comply with the applicable requirements of AASHTO M 226, Table 2, and meeting governing DOT specifications.
	C. Tack Coat:  Performance Grade (PG) 64-22 or SealMaster SS-1H Asphalt Binder. Emulsified asphalt applications shall meet the requirements of AASHTO M 140 and the governing DOT specifications.
	D. Hot Mix Asphalt: Unless otherwise noted on the drawings, the design mix shall have the minimum stability base in accordance with AASHTO T245 or ASTM D 1559 and as specified by the State Department of Transportation in which the Project is located.
	E. Reclaimed Asphalt Pavement (RAP): May be utilized as approved by the Owner. No more than 25% (total mixture) of RAP material shall be utilized in proposed mixes and shall meet the governing State Department of Transportation specifications. The ori...
	F. Water:  Potable.
	G. Undersealing Asphalt:  ASTM D 3141, pumping consistency.
	H. Asphalt Seal Coat Equipment:
	1. Self-propelled squeegee equipment shall have at least two squeegee or brush devices (one behind the other) to assure adequate distribution and penetration of sealer into the bituminous pavement. Equipment shall have continuous agitation or mixing c...
	2. Pressurized spray application equipment shall be capable of spraying pavement sealer with sand added. Equipment shall have continuous agitation or mixing capabilities to maintain homogenous consistency of pavement sealer mixture throughout the appl...
	3. Hand squeegee and brushes shall be acceptable only in areas where practicality prohibits the use of mechanized equipment.

	I. Asphalt Surface Treatments - Seal Coat: Material shall be as selected by the Owner and as permitted in the jurisdiction in which the project is located.
	1. Sealmaster Polymer Modified  MasterSeal (PMM) is to be used where specified and approved by the Owner, and in conformance with the following specifications:
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 43% - 47%
	c. Ash Non Violates: 42% - 52%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.15 – 1.25
	f. Drying Time: 8 hours max.
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	2. SealMaster Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where requested by the Owner in writing and approved by the local jurisdiction where project is located. Note as of the date of this specification: Polymer Modified Coal Tar Sea...
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 40%
	c. Ash Non Violates: 35 - 40%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.18 Min.
	f. Drying Time: 8 hours max. (Typically less than 60 min.)
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	3. Oil Spot Treatment: SealMaster PetroSeal or prep seal oil spot primer as specified by the manufacturer for pavement sealer.
	4. Water: specified material does not require onsite dilution so adding water is not allowed.
	5. Silica Sand: at a rate of 4lbs/gallon, meeting the AFS specification of 40-60 mesh.
	6. Fast Sealing Additive (drying agent) is allowed.


	2.03 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	C. Paving Geotextile:  AASHTO M 288, nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	1. Minimum Average Roll Values:
	a. Grab Tensile Strength: ASTM D 4632, Type I 90 lbs (400 N), Type II 120 lbs (530 N)
	b. Grab Elongation: ASTM D 4632, Type I & II 50%
	c. Mullen Burst: ASTM D 3786, Type I 180 psi (1240 kPa), Type II 230 psi (1580 kPa)
	d. Mass Per Unit Area: ASTM D 5261, Type I 3.6 oz/syd (122 g/sm), Type II 4.6 oz/syd ( 156 g/sm)
	e. Asphalt Retention: ASTM D 6140, Type I 0.20 gal/syd (.9 L/sqm), Type II 0.24 gal/syd ( 1.1 L/sqm)
	f. Melting Point: ASTM D 276 Type I & II 320 deg F (160 deg C)
	g. UV Resistance: ASTM D 4355, Type I & II 70% at 150 hours.

	2. Tack Coat: Sealant material used to impregnate and seal the geotextile as well as bond it to both the base pavement and overlay shall be paving grade asphalt recommended by the geotextile manufacturer and approved by the Engineer. Emulsions that co...

	D. Crack and Joint Sealant:
	1. ASTM D 6690 or AASHTO M 324, Type I, Type II, Type III or Type IV hot-applied, single-component, polymer-modified bituminous sealant. It shall be the responsibility of the Contractor to determine which Type is applicable to the climate conditions o...
	2. Parking Lot Grade Crack and Joint Sealant as approved by the Owner. Permitted manufacturers include; Crafco Parking Lot Sealant, Crafco Parking Lot Sealant I, Crafco Superflex and SealMaster Hot Pour Crack Sealant and SealMaster Crack Master Parkin...


	2.04 IMPRINTED ASPHALT MATERIALS (When Used on the Project)
	A. Templates:  Imprinted-asphalt manufacturer's standard flexible templates for imprinting pattern into hot asphalt paving.
	1. Pattern:  As indicated on the Drawings.

	B. Coating System:  Imprinted-asphalt manufacturer's standard system formulated for exterior application on asphalt paving surfaces.

	2.05 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes as indicated on the Drawings and approved by authorities having jurisdiction and the State Department of Transportation where the project is located;  designed according to procedures i...
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.

	B. Asphalt Seal Coat Mix Design
	1. PMM Sealer Concentrate: -100 Gallons
	2. Silica Sand – 400 pounds meeting 40 - 70 fineness rating (AFS)
	a. Black Beauty Slag Sand (with comparable sieve rating) where allowed by local jurisdiction where the project is located may be substituted when silica sand is not available.

	3. Water – Specified material does not require onsite dilution
	4. Curing Agents – use in high traffic areas where applicable



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by the Geotechnical Testing Engineer or Owner, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...
	E. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed. Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers. Proceed...

	3.02 COLD MILLING
	A. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Milling of existing asphalt pavement shall be at the depth and location as indicated on the Construction Drawings or as directed by the Owner.
	2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blo...
	3. Control rate of milling to prevent tearing of existing asphalt course.
	4. Contractor shall repair or replace any improvements damaged during cold milling operation. Repair or replacement shall be required when the design integrity or function of any curbs, manholes, drainage inlets or other improvements are damaged. The ...
	5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	6. All milled material shall become the property of the Contractor and shall be disposed of off-site or used in conformance with Section 03200 (forthcoming Section 312000) or for utilization as Reclaimed Asphalt Pavement in conformance with this speci...


	3.03 CUTTING AND PATCHING
	A. Preparation: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations.
	B. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at earliest feasible time, and complete without delay.
	C. Cutting: Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to the original condition.
	1. Cut existing construction by sawing, drilling, breaking, chipping, grinding and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with...
	a. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	b. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	c. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	d. Excavating and Backfilling:  Comply with requirements in applicable Specification Sections where required by cutting and patching operations.
	e. Proceed with patching after construction operations requiring cutting are complete.


	D. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of the other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation ...
	E. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Extend saw cut to next existing joint when within 5 feet of existing joint.  Excavate rectangular or trapezoidal patches, extending 12 inch...
	F. Surface Preparation: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared substrate surface is ready to receive paving. Sweep loose granular particles from surface of un-b...
	G. Tack Coat:  Apply uniformly to vertical & horizontal surfaces abutting, underlying, or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed or “break” before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	H. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. Restore exposed finish of patched are...

	3.04 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

	B. Crack and Joint Sealant:
	1. Clean Cracks: Remove existing joint filler material and any debris from cracks or joints to a depth of ¼ inch (6mm) or twice the crack width minimum. Use hot air lance holding tip at least 2 and no more than 4 inches from the crack or rout to clean...
	2. Sweep and Remove Debris: Use power sweeper or vacuum cleaner to clean and remove dirt and debris from cracks and joints.
	3. Material Preparation: Start with empty chamber in melter to heat product to manufacturer’s recommended pouring temperature. Assure temperature gauge has been calibrated within last 6 months. Without adequate temperature gauge calibration, temperatu...
	4. Sealant Application: Use hot sealant at manufacturer’s recommended temperature to seal cracks and joints less than 1” wide.  Assure material is applied to the inside of cracks and that sufficient material is applied to fill flush  with surface of e...
	5. Over-banding: Apply sealant to allow for a 1/16 inch thick band on either side of crack or no wider than 3 inches. Over-banding shall be applied during or immediately after sealant application and any excess sealant shall be removed prior to harden...
	6. Protection from vehicular and foot traffic should be provided to allow sealant to fully cure to prevent tracking and damage to sealant.
	7. A detackifying agent compatible with the applied sealant may be utilized to expedite reopening repaired area to traffic, if approved by the owner.


	3.05 HOT MIX ASPHALT SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces by use of power blower or mechanical sweeping equipment.  Ensure that prepared sub-grade is ready to receive paving.
	1. Surface cracks up to 1”  inch must be filled with crack filler meeting the specifications outlined above.
	2. When using a high performance crack sealant, please note on proposal.
	3. Any potholes, alligator cracks, and similar surface defects as part of new construction must be cut out and repaired as described.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
	3. Adequate traffic control shall be provided to prohibit traffic from traversing applied area.


	3.06 PAVING GEOTEXTILE INSTALLATION
	A. Preparation:
	1. Washed concrete sand may be spread over an asphalt-saturated geotextile to facilitate movement of equipment during construction or to prevent tearing or delaminating of the geotextile. Hot-mix broadcast in front of construction vehicle tires may al...
	2. Sand is not usually required. However, ambient temperatures are occasionally sufficiently height to cause bleed-through of the asphalt sealant resulting in undesirable geotextile adhesion to construction vehicle tires.
	3. Neither the asphalt sealant nor the geotextile shall be placed when weather conditions, in the opinion of the Owner or Engineer are not suitable. Air and pavement temperatures shall be sufficient to allow the asphalt sealant to hold the geotextile ...
	4. The surface shall be free of dirt, water, vegetation or other debris.

	B. Installation of Tack Coat:
	1. Apply tack coat, asphalt binder, asphalt cement, as specified on the Drawings uniformly to existing pavement surfaces.
	2. Rate of asphalt sealant application must be sufficient to satisfy the asphalt retention properties of the geotextile and bond the geotextile and overlay the pavement.
	3. Application shall be by manufacturers recommendations. Minimum temperature shall be 150 deg C (300 deg F) and shall not exceed 160 deg C (320 deg F).
	4. Target width of asphalt sealant application shall be the geotextile width plus 6 inches (150 mm). The asphalt sealant shall not be applied any farther in advance of geotextile placement than the distance the contractor can maintain free of traffic.

	C. Installation of Geosynthetic (Paving Fabric):
	1. Geotextile to be placed onto the asphalt sealant (calendared or smooth side up) with minimum wrinkling prior to the time the asphalt has cooled and lost tackiness. Upon approval of Engineer wrinkles or folds in excess of 1 inch (25 mm) shall be sli...
	2. Place paving geotextile promptly according to manufacturer's written instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.
	3. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm). Transverse joints shall be lapped in direction of paving to prevent edge pickup by the paver. A second application of asphalt sealant to the geotextile overlap w...
	4. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving overlay the same day.
	5. Removal and replacement of geotextile that is damaged will be

	D. Protection:
	1. Traffic on the geotextile will be permitted for emergency and construction vehicles only.
	2. Placement of the hot-mix overlay should closely follow geotextile installation.
	3. Prior to placing a seal coat (or thin overlay such as an open-graded friction course), lightly sand the geotextile and a spread rate of 0.15 to 0.20 lb per square foot and pneumatically roll the geotextile tightly into the sealant.


	3.07 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated with no single lift exceeding 3” in thickness.
	2. Place hot-mix asphalt surface course in single lift not to exceed 2” in thickness.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C) and at maximum temperature of 325 deg F.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.  It is the responsibility of the installing contractor to ensure sufficient mix is delivered & available onsite to promote continuous o...

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.08 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. Construct joints parallel to traffic flow.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 24 inches (600 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.09 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Minimum equipment to be used shall be one (1) vibratory roller, one (1) steel drum roller and when needed one (1) rubber tire rolle...
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Density: Compare density of in-place material against laboratory specimen of same mixture. Average density shall meet specifications and requirements of the State Department of Transportation in which the Project is located.
	a. Average Density:  95 percent of reference maximum theoretical density according to ASTM D 2041, for binder (intermediate) and surface courses.
	b. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, for base courses.


	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/4 inch (6 mm).
	2. Binder (Intermediate) Course: Plus or minus ¼ inch (6 mm).
	3. Surface Course:  Plus or minus 1/8 inch (3 mm).

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/2 inch (12 mm).
	2. Binder (Intermediate) Course: ¼ inch (6 mm).
	3. Surface Course:  1/8 inch (3 mm).

	C. Testing: Contractors duties relating to testing include:
	1. Notify Owner 72 hours prior to asphalt paving.
	2. Notify laboratory of conditions requiring testing.
	3. Coordinate with laboratory for field testing.


	3.11 SURFACE TREATMENTS & SEAL COAT
	A. Surface Preparation:
	1. Surface must be free from dirt, dust and includes grass along the edges.  Remove and dispose of any loose and unsuitable materials, dirt, and debris from pavement surface by power blower or mechanical sweeping equipment.
	2. Mechanically clean and hot lance existing joints such that they are free of all vegetation and moisture.
	3. Surface cracks up to 1” inch must be filled with crack filler as specified.
	4. When using a high performance crack sealant, please note on your proposal.
	5. Surface Defects such as Potholes, alligator areas, etc must be cut out and repairs made as described or per plan provided by the Owner.
	6. Treat all grease, oil and gasoline spots with compatible primer of the manufactured coating.  In hot weather, the surface should be fogged with water prior to sealing.
	7. Prior to spreading pavement sealer, remove all pavement marking lines and symbols with a motorized abrasive device.
	8. Contractor to dispose of all cans, bags, and leftover materials off-site.

	B. Execution:
	1. Mix pavement sealer in accordance with the manufacturer’s procedure to a uniform consistency before using. When the rubberized mixture has thickened, add sand or aggregate slowly to the mixing tank.  Mix thoroughly before and slowly during the appl...
	a. First coat on all parking areas at a rate of .13 gallons per square yard/coat. At no time are total coats to exceed 0.51 gallons per square yard. The first coat may be applied by hand squeegee, self propelled squeegee equipment or pressurized spray...
	b. Second coat on all parking areas at a rate of .13 gallons per square yard/coat.  At no time total coats are to exceed 0.51 gallons per square yard. The second coat must be applied with pressurized spray equipment.

	2. Allow a minimum of 24 hours curing time before allowing traffic over treated surface.


	3.12 IMPRINTING ASPHALT (when used on project)
	A. General:  Imprint asphalt according to manufacturer's written instructions, using manufacturer's recommended equipment.
	B. Freshly Laid Asphalt:  Immediately after asphalt has been laid and compacted but still plastic, begin the surface imprinting process.
	1. Monitor asphalt surface temperature in compliance with manufacturer's written recommendations to ensure required temperature to perform surface imprinting.
	2. Reheat asphalt if surface temperature drops below that required.

	C. Reheating Asphalt:  Soften asphalt pavement surface by heating to a depth of at least 1/2 inch (13 mm) without burning asphalt.
	1. Heat to a temperature of 300 to 325 deg F (149 to 163 deg C) immediately before applying templates.
	2. Regularly monitor the pavement temperature to prevent overheating.
	3. Direct flame heaters are not permitted.
	4. If pavement is overheated and begins to emit black smoke, remove damaged pavement by milling down 1 inch (25 mm) and replace removed pavement with new, compacted surface course prior to resuming imprinting work.

	D. Surface Imprinting:  Apply and imprint templates to a minimum depth as indicated on the Drawings and as required to embed precut marking material flush or barely beneath pavement surface.
	E. Coating Application:  After imprinted surface has cooled, apply according to Drawings and manufacturer’s recommendations.  Do not allow traffic until coating has completely dried and cured.
	F. Precut Marking Material Application:  Position precut marking material aligned with imprinted pattern and slowly heat to a temperature no higher than 325 deg F (163 deg C) until marking material begins to liquefy and flow.  Do not allow traffic unt...

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform tests, inspections and to prepare reports. Testing agency will be paid by Owner..
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of un-compacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. Two 4 inch core sample will be taken for every 5000 sq. yd. (836 sq. m) or less of intermediate course, at locations chosen by the Owner.
	b. The Owner shall provide random location field density testing of in-place compacted pavement determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Contractor to replace and compact hot-mix asphalt where core tests were taken.
	F. The Owner reserves the right to take additional testing. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements. All areas that do not comply with spe...

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow milled materials to accumulate on-site. Perimeter protection shall be provided for milled material stockpiles temporarily stored on site where there is a potential for these materials to mix with stormwater and be discharged from the s...
	2. Cleaning asphalt paving equipment and tools is not permitted on site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Documents:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.
	2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

	B. This section describes the application of painted pavement markings, marker tape, reflective markers, and the removal of existing markings.
	C. Section Includes: Description of the application of painted pavement markings and the removal of existing markings. This work shall consist of furnishing and applying paint on pavement surfaces, in the form of traffic lanes, loading zones, parking ...
	Section includes:
	1. Pavement markings (including arrows, striping, etc.)
	2. Reserved
	3. Pavement markers
	4. Reserved
	5. Text markings (Loading Zone, Fire Lane, STOP, etc.)
	6. Accessible parking and access aisle markings
	7. Curb markings and painted curbs

	D. Related Sections:
	1. Division 01 Section "General Requirements”.
	2. Division 01 Section "Special Procedures”.
	3. Division 32 Section 02741 "Hot Mix Asphalt Paving".
	4. Division 32 Section 2752 "Concrete Pavement Curb and Sidewalks”.


	1.2 SUBMITTALS
	A. SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish Manufacturer's Certificates and Data certifying that the following materials conform to the requirements specified. Materials certificate must be signed by the Contractor, certifying that materials ...
	B. Product Data for Each Paint: MSDS and tech sheet on each certificate shall accompany each batch of paint stating compliance with the applicable publication.
	C. Regulatory Requirements: General Contractor shall be knowledgeable of all applicable regulations and permitting related to the work.  General Contractor is responsible for selection and use of paints, within this specification, which meet all appli...
	D. Submit Weather Data Field Report within 10 days of pavement marking completion and prior to final payment for the work.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Pavement marking contractors shall have completed similar projects and shall hold all necessary licenses, permits, and fees necessary to perform the work. Evidence of previously completed satisfactory work shall be present...
	B. Installer Experience: Pavement Marking Installer Experience:
	1. Five years experience in application of pavement markings at retail parking facilities with greater than 300 parking spaces.
	2. Greater than 12 pavement marking projects at large retail facilities (greater than 300 parking spaces) in the past two years.
	3. Upon request, provide listing of type of material, number of parking spaces, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.
	4. Submit installer experience back up materials to Owner with bid.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.  Materials with dates beyond ...
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Store Operations: All pavement marking work at existing open retail facilities shall not interfere with normal retail operations at any time.
	1. All striping projects shall be performed so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager and Store Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping.  Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date.  Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in adva...

	B. Environmental Limitations:  Contractor must comply with all local, state and federal laws, guidelines, policies, etc. concerning the use and disposal of residue, waste, or chemicals of any kind.
	1. Permitting:  Contractor must secure any local, state, or federal permit required to operate any equipment including pressure washers on Lowe’s premises. Contractor may not discharge any waste or wastewater, with or without cleaning agents, into sto...
	2. Disposal: Contractor shall not dispose of any paint or cleaning materials used to clean brushes, nozzles, etc. into storm drains.  All clean-up shall be self-contained or performed offsite.  Under no circumstances shall paint buckets, pails, or pro...
	3. Spills:  Contractor shall be fully responsible for compliance with all provisions and requirements of the Clean Water Act regarding management, handling, use, and disposal of any regulated substances including any paint, thinners, paint chips, fuel...


	1.6 REFERENCES
	A. Reference Standards
	1. American Society for Testing and Materials (ASTM)
	a. D711 – Standard Test Method for No-Pick-Up Time of Traffic Paint
	b. D2205 -  Selection of Tests for Traffic Paints
	c. D2805 -  Hiding Power of Paints by Reflectometry
	d. D3723 -  Pigment Content of Water-Emulsion Paints
	e. D3960 -  Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings
	f. D4451 -  Pigment Content of Paints


	B. General:
	C. Lowe’s Criteria Plans (Includes Criteria Site Plan and Criteria Detail Sheets)


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Color: Shall be as indicated on the plan, per original plan or as directed by the Owner.
	B. Materials:
	1. For all locations except where Low VOC limits have been adopted:
	a. Aexcel Gorilla Hi-Performance Acrylic (VOC rating 420 g/L):  22Y-E006 Yellow, 22W-E008 White, 22A-E001 Black, 22L-E004 Blue, 22R-E007 Red (To be used at all store locations except where Low VOC limits have been adopted).  For distributor informatio...

	2. For (only) locations where Low VOC paint is required:
	a. Aexcel Biostripe - Low VOC Waterborne (VOC rating <100 g/L) 72W-A129 White, 72Y-A107 Yellow, 72L-A031 Blue, 72R-A027 Red, 72A-A049 Black.  For distributor information or to order, visit lowes.trafficpaint.com or call 800-854-0782.
	b. RAE Low Voc Acetone Acrylic (VOC rating <100 g/L) 5371 White, 5372 Yellow, 5373 Black, 5374 Blue, 5375 Red.  For distributor information or to order, call 877-275-7550.



	2.2 STENCILS
	A. Lowe’s standard pavement marking stencils are available from CH Hanson Company (800-827-3398, sales@chhanson.com)

	2.3 GLASS BEADS
	A. In accordance with AASHTO M247-09 standard specification for glass beads used in pavement markings (if requested by Owner).


	PART 3 -  EXECUTION
	3.1 REMOVAL OF EXISTING PAVEMENT MARKINGS
	A. Removal shall be performed when markings are to be relocated and prior to restripe, or surface treatment with seal coat, or where build-up of several previous coats will prevent adequate adhesion of new markings.  Contractor shall communicate the d...
	1. Removal of lines, symbols, and text on pavement shall be performed by grinding or other approved means.
	2. Removal shall not cause damage to surface of existing pavement beyond what is necessary to remove the existing markings. Any excessive damage caused by removal of existing markings shall be the responsibility of the Contractor and shall be repaired...
	3. Debris accumulated as a result of removal operation shall be removed and disposed of according to applicable Federal, State, and Local regulations at no additional cost to the Owner.  Contractor shall be responsible for all clean-up from grinding o...

	B. If chemical solvents are used, submit Material Safety Data Sheets (MSDS) and manufacturer’s material information to the Owner at least three days prior to their use.  Chemicals and application methods shall not be harmful to the environment.

	3.2 WEATHER LIMITATIONS
	A. Perform Pavement Marking only when:
	1. Surface shall be clean and free of dirt, grease, oil, or other contaminants which could interfere with adhesion.
	2. Weather conditions are not excessively windy, dusty, or foggy.  Weather suitability will be determined by the Owner.
	3. Minimum ambient or surface temperature is 40 degrees F not exceeding 90 degrees F and relative humidity at a maximum of 85%.
	4. Rain is not imminent within 6 hours or when relative humidity exceeds 80%.


	3.3 TRAFFIC CONTROL
	A. See Section 02585, Traffic Control.
	B. Protect fresh lines from traffic until completely dry and not susceptible to tracking.

	3.4 EQUIPMENT
	A. Contractor shall provide all equipment necessary for completion of the work including apparatus to properly prepare and clean pavement surfaces, mechanical and hand operated equipment, and equipment necessary to clean up the premises after performi...
	B. Equipment used shall be capable of placing continuous solid lines with hand operated mechanical push type applicator for all parking spaces and radii with a hand held spray for detailed markings, symbols and legends. Equipment shall be capable of p...
	C. Contractor shall provide any necessary stand-by equipment adequate to complete the job in the event of equipment failure when the possibility of delay of traffic conflicts exists.
	D. Contractor’s personnel shall be sufficiently skilled and thoroughly familiar with equipment, materials, and marking layouts and experienced in the work of installing pavement markings. Markings that are not in alignment or sequence, as shown on the...

	3.5 LAYOUT AND ALIGNMENT
	A. Provide layout and alignment for pavement markings as indicated on the drawings, and per any issued statement of work, and as follows:
	1. Unless otherwise required by authority having jurisdiction, pavement markings shall be brought into compliance with the current Lowe’s Criteria Plans in regards to colors, linetypes, frequency, spacing, and location for all striping, centerlines, t...
	2. Contractor shall also refer to the original site plan for the project location for additional specific jurisdictional requirements (i.e. painted curbs, additional fire lanes, special markings, etc.) and shall verify any discrepancies with the autho...
	3. Contractor shall be responsible for correcting markings and lines which are not in compliance with Lowe’s Criteria Plans, and coordinate with Lowe’s.


	3.6 PREPARATION OF EXISTING SURFACE
	A. Care should be taken to ensure that the surface is clean, dry and free of loose material. Immediately prior to application of paint, clean pavement of dirt, rust, grease, oil, acids, or other foreign matter which may reduce paint bond to the paveme...
	1. Areas which cannot be satisfactorily cleaned by brooming and blowing: Clean with a solution of water and trisodium phosphate (10% Na3PO4 by weight), or equal.  Rinse cleaned areas of solution and foreign matter.  Dry before painting.
	2. Previously painted lines, text, symbols: When applying over previously coated areas take special care to remove any loose or peeling paint.
	3. Excessive Paint Build-up:  Contractor shall communicate the discovery of excessive paint build-up to Lowe’s prior to mechanically removing paint.  Upon direction, completely remove excessive paint build-up by grinding.
	4. New concrete surfaces must be cleaned to remove curing compound/membrane, dirt, grease, and other forms of contamination prior to application of paint. Curing compound may be removed by high pressure water blasting or grinding methods. Conduct all ...


	3.7 APPLICATION
	A. General Application Guidelines
	1. Install in a uniform thickness, smooth surfaced cross section throughout its entire length, width not less than dimensions specified on the plans and no more than ½” variance. Install lines that are straight and have a uniform curvature and conform...
	2. Thoroughly mix paint in strict accordance with the manufacturer’s written instructions before and during application.  Apply paint at its original consistency without the addition of thinners.
	3. Do not permit traffic until paint has completely cured.
	4. If there is a deficiency in drying of the marking, discontinue paint operations until cause of the slow drying is determined and corrected.


	3.8 EXECUTION
	A. New Store Construction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Asphalt pavement shall be allowed to cure for a minimum of 48 hours before first coat of traffic paint.
	3. New asphalt pavements (new construction and repair projects) shall receive two coats of pavement marking traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unl...
	4. All stripes shall be a width of 4 inches.
	5. All parking spaces shall be marked with a string, chalk line, or tape prior to painting to create straight lines and uniform ends.  Ends of all parking spaces shall be in alignment parallel to the drive isle and adjacent parking spaces.  Striping s...

	B. Repaint and Reconstruction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Allow any surface treatment with new seal coat to age/cure for a minimum of 24 hours prior to application of paint.
	4. For existing pavement where previous markings have been mechanically removed or existing pavement treated with sealcoat, paint shall be applied in two (2) coats using Lowe’s standard stencils and striping machine.
	5. For restriping over existing paint, one (1) coat shall be applied at 15 wet film mils with Lowe’s standard stencils and striping machine matching exact perimeter of existing markings.

	C. Sealcoat
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Newly sealcoated pavements shall receive two coats of traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unless Low VOC is required) applied at a rate of 8 to ...

	D. Temporary Pavement Markings
	1. Temporary paint shall be applied in accordance with permanent pavement marking specifications however only one (1) coat of paint shall be required. The contractor may use a temporary removable pavement marking tape only as approved in writing by th...
	2. All temporary markings shall be removed when no longer required.  Any pavement area that has been determined to be damaged as a result of the removal operation shall be repaired at no additional cost to the Owner.


	3.9 DESIGN GUIDELINES
	A. Marking Width and Color:  Unless indicated otherwise, marking width and color are as follows:
	1. Loading Zone Striping     4”, Yellow
	2. Loading Zone Text      Yellow
	3. Fire Lane Text       Yellow (Red only when required by AHJ)
	4. Fire Lane Curb       Red (only when required by AHJ)
	5. Parking Space Striping     4”, White
	6. Accessible Parking Striping    4”, White
	7. International Symbol of Accessibility  White (blue background only where required)
	8. Accessible Paths       4”, White
	9. Text         White (except Yellow in part of Loading Zone)
	10. Stop Bars        White

	B. Lowe’s Standard Pavement Markings:
	1. Lowe’s Criteria Plans (Detail Sheet SP-2.0)
	a. “Loading Zone” text
	b. “Fire Lane” text (use only when required by AHJ)
	c. “STOP” text (for use at lumber canopy exit only, or required by AHJ)
	d. Directional Arrows – straight, left/right turn
	e. Accessible Parking Symbol (Wheelchair)
	f. Accessible Parking Access Aisle



	3.10 PROTECTION
	A. Protect striping and other markings from damage of any kind while the paint is drying.  Protect paint from disfigurement by traffic, spatter, splashes, spillage, drippings, weather, etc.  Place suitable warning signs, cones, flags, barricades, or p...
	3.12 CLEANUP & DISPOSAL
	A.  Remove rubbish, debris, and waste materials and legally dispose of off the Project site. Comply with all regulations including handling, storage and disposal of hazardous materials and waste. Consult local agencies or disposal companies for indivi...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Walkways.
	5. Concrete Maintenance and Repair
	6. Unit paver base (if used).

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. Division 2 Section 02300 “Earthwork” (forthcoming Section 312000 "Earth Moving") for subgrade preparation, grading, and subbase course.
	3. Division 2 Section 02752 "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement.
	4. Division 2 Section 02745 “Pavement Markings”.


	1.03 REFERENCE STANDARDS
	A. All Referenced Standards shall be the latest version in print at the time the contract between the Owner and General Contractor is executed unless otherwise noted below.
	B. American Society of Testing Materials (ASTM)
	1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	2. A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
	3. A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	4. C33 - Standard Specification for Concrete Aggregates
	5. C94 - Standard Specification for Ready-Mixed Concrete
	6. C150 - Standard Specification for Portland Cement
	7. C171 - Standard Specification for Sheet Materials for Curing Concrete
	8. C260 - Standard Specification for Air-Entraining Admixtures for Concrete
	9. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
	10. C494/C494M - Standard Specification for Chemical Admixtures for Concrete
	11. C595 - Specification for Blended Hydraulic Cements
	12. C618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	13. C979 - Standard Specification for Pigments for Integrally Colored Concrete
	14. C989 - Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars
	15. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	16. C1157 - Performance Specification for Hydraulic Cement
	17. C1399 - Standard Test Method for Obtaining Average Residual-Strength of Fiber-Reinforced Concrete
	18. D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)
	19. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction
	20. D2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand Method
	21. D3405 - Standard Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements
	22. D5249 - Standard Specification for Backer Material for Use with Cold- and Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints
	23. D5893 - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements

	C. American Concrete Institute (ACI)
	1. 301R-99 – Specifications for Structural Concrete
	2. 304R – Placing and Handling Concrete, etc.
	3. 305 – Hot Weather Concrete
	4. 306 – Cold Weather Concrete
	5. 309R-96 – Guide for Consolidating of Concrete
	6. 330.1 – Standard Specifications for Plain Concrete Parking Lots
	7. ACI 330 R-08 – Design and Construction of Concrete Parking Lots
	8. 211.1R-91 – Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

	D. American Association of State Highway and Transportation Officials (AASHTO)
	1. M182 – Standard Specifications for Burlap Cloth made from Jute for Kenaf
	2. M153 – Standard Specifications for Preformed Sponge Rubber and Cork Expansion Joint Filler.


	1.04 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product mix indicated.
	B. Design Mixtures:  For each concrete pavement mixture (see attached form at the end of this section).  Include alternate mixture designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adj...
	C. General Contractor and Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	D. Minutes of pre-construction conference to include a completed copy of the “Concrete Parking Lot Pre-Placement Checklist” as noted in Section 1.05.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment and certified by NRMCA or approved by the State Department of Transportation in the st...
	B. The concrete mixture shall be designed by the concrete producer who meets the requirements of Section 105.A.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Acceptance Testing Service: The Owner will engage a qualified independent testing agency to perform material evaluation tests and to review concrete mixtures.
	1. A slump test and an air entrainment test shall be performed for each load delivered.
	2. Four (4) standard 4” x 8” test cylinders shall be taken for each 55 cubic yards of concrete or each days pour, whichever is more frequent.  Three cylinders shall be broken at 28 days.  The 4th cylinder shall be a spare.

	E. Pre-Construction Conference: Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials.
	2. Before commencement of concrete pavement construction practices, require representatives, including the following, of each entity directly concerned with, or affected by, concrete pavement, to attend the “Concrete Pavement Pre-Construction Conferen...
	a. Lowe’s Project Manager.
	b. Contractor's superintendent.
	c. Contractor’s project manager.
	d. Independent testing agency.
	e. Ready-mix concrete producer.
	f. Concrete pavement subcontractor.
	g. Engineer of record (civil engineer).
	h. Sitework contractor’s superintendent.
	i. Sitework contractor’s project manager.
	j. Concrete pump company (if applicable).
	k. Project manager and superintendent of any sub-contractor with work located beneath the pavement to be constructed.

	3. The “Concrete Parking Lot Pre-Placement Checklist” shall be utilized and a completed copy shall be remitted as a submittal along with any additional notes from the conference.


	1.06 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.03 STEEL REINFORCEMENT (Only Where Used, and Shown on the Plans)
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, 6 inches x 6 inches #10 mesh fabricated from as-drawn steel wire into flat sheets.  Any Welded Wire Reinforcement used shall be broken at all joints.
	B. Plain Steel Wire:  ASTM A 82, as drawn.
	C. Deformed-Steel Wire:  ASTM A 496.

	2.04 MACRO-SYNTHETIC FIBERS: (ONLY WHERE USED AND SHOWN ON PLANS)
	A. Fibers shall be a patented coarse monofilament, self-fibrillating, polypropylene/polyethylene fiber in accordance with ASTM C1116, Paragraph 4.1.3., and Type III. Fiber shall have a minimum tensile strength of 60ksi, when tested by ASTM D2256 and a...
	1.  Euclid Chemical “Tufstrand SF” Contact: Phil Brandt, Vice-President of National Business Development. Phone: 877-438-3826, or email: pbrandt@euclidchemical.com


	2.05 JOINT REINFORCEMENT
	A. When used, comply with ASTM A 615.
	B. Dowel bars shall be plain bars.
	C. Tie bars shall be deformed bars.
	D. Diamond Dowel Bars; ¼” x 4½” Diamond Dowels by PNA.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI’s “Manual of Standard Practice” from st...

	2.06 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II or III; ASTM C 595, Type 1S or 1P; ASTM C 1157, Type GU, MS or HE.

	B. Supplementary Cementitious Material:  Use only as approved in writing by Lowe’s. Use the following supplementary cementitious materials, of the same type, brand and source throughout the Project.
	1. Fly Ash:  ASTM C 618, Class F or C.
	2. Slag:  ASTM C 989.

	C. Normal-Weight Aggregates:  ASTM C 33, Combined aggregate gradation for concrete pavement and other designated concrete shall be 8% - 18% for large top size aggregates (1-1/2”) or 8% - 22% for smaller top size aggregates (1” or ¾”) retained on each ...
	1. Maximum Coarse-Aggregate Size:  1½” nominal.

	D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and not containing more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	3. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	4. Accelerating Admixture:  ASTM C494/C494M, Type C.
	5. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	E. Water:  ASTM C1602.
	F. Calcium Chloride: If structural reinforcement is used, the use of calcium chloride or admixtures containing more than 0.05% chloride ions is prohibited.

	2.07 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete. “Eucobar” by the Euclid Chemical Company, or approved equal.
	E. High Solids, Clear Acrylic, Non-Yellowing, Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. “Super Diamond Clear VOX” by the Euclid Chemical Company.
	F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. “Kurez VOX White Pigmented” by the Euclid Chemical Company.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 175, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Coloring Agent: When required, add coloring agent to mix according to manufacturer’s written instructions.
	1. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, non-fading, and resistant to lime and other alkalis. Increte Systems, Inc. Contact: Phil Brandt, Vice-President of...
	2. Color: As indicated on Drawings and per manufacturer’s designation.

	C. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 perc...
	D. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. “Flexcon” by the Euclid Chemical Company, or approved equal.
	E. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements. ”Duralcrete” by the Euclid Chemical Company, or approve...
	F. Chemical Surface Retarder: Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm). “Surface Retarder S” b...

	2.9 WHEEL STOPS
	A. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 6 inches (150 mm) high by 6 inches (150 mm) wide by 72 inches (1820 mm) long.  Provide chamfered corners and drainage slots on underside and holes for a...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 12-inch (300-mm) minimum length. Or #4 bars 12-inch (300 mm) minimum.


	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. The Owner will use a qualified independent testing agency for reviewing and acceptance of the proposed concrete mixture design.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
	2. Slump Limit:  Maximum 5 inches (125 mm) at time of placement for pavement, 2 inch (50 mm) for curb.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5% to 8% for pavement, curb and sidewalk.

	D. If structural reinforcement is used, limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Macro-Synthetic Fiber Addition: All exterior slabs if so noted on the drawings shall contain the structural fibers used at a rate of no less than 3.0 lbs. /cubic yard. Actual fiber dosage may vary based on job-site conditions and shall be calculate...
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required.

	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	H. Color Pigment: When indicated on the Drawings add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 (for fiber reinforced concrete).  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  On-site mixing must be approved by the Owner. Comply with requirements and measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mi...
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and base course surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared sub-grade and base course surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding (See Section 02300 Earthwork).
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	a. If concrete is to be placed directly on subgrade by a ready mixed concrete proof-roll with a loaded ready mixed concrete truck or a 10-wheel tandem-axle dump truck with similar axle weights as a loaded ready mixed concrete truck.

	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of ½” (13 mm) require correction according to requirements in Section 02300 Earthwork.

	C. Proceed with concrete pavement operations only after all Geotechnical Testing Engineer Conformance Submittals and any Exception Confirmation Submittals have been approved and nonconforming conditions have been corrected and sub-grade is ready to re...

	3.02 PREPARATION
	A. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Maintain sufficient quantity of forms to allow continuing work so that forms are in place a minimum of 24 hours after concrete placement.
	C. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	D. Flexible or curved forms shall be used on curves. Forms shall be of full depth of the concrete and of strength when staked sufficient to resist the pressure of concrete and the loads resulting from the finishing operations without springing, settli...

	3.04 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Accurately position and support reinforcement and secure against displacement. Set wire ties with ends directly into concrete.
	E. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction. Support reinforcing steel...
	F. Discontinue welded wire reinforcement at all joints, including contraction joints.

	3.05 MACRO-SYNTHETIC REINFORCED CONCRETE
	A. For concrete containing macro-synthetic fibers, adjustments required to provide required placement conditions may warrant use of additional water reducers (superplasticizer). No additional water is permitted into concrete mixture after addition of ...

	3.06 JOINTS
	A. Pavement Joint and Placement Plan: For all projects with concrete pavement, and projects with concrete parking lots, provide a placement plan per ACI 330R-08 identifying the items listed below.  In addition, submit to Lowe’s Assigned Concrete Sub-C...
	1. Concrete truck access location.
	2. Extent of placements including width, length, slab placement area and volume.
	3. Locations of construction joints.
	4. Location of sawn contraction joints if different from those shown on the civil drawings.

	B. General:  Form pre-molded expansion and contraction joints, construction joints, control joints, thickened edge expansion joints, isolation joints, and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct tran...
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.
	2. Joints in pre-formed extruded curb shall be aligned with joints in existing and future concrete pavement.

	C. Construction Joints: Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Diamond Dowels:  Install ¼” x 4½” Diamond Dowels by PNA at 24” on center or as shown on the drawings. Install per manufacturer’s recommendations.

	D. Isolation Joints: Locate isolation joints as shown on the Drawings. Form isolation joints of preformed joint-filler strips abutting Provide catch basins, manholes, inlets, structures, walks, light pole bases and other fixed objects , and where indi...
	1. Expansion: Provide joint filler for the entire depth of the slab section and not less than one (1) inch below finished surface so as to allow for joint sealant. Provide thickened edge expansion joint as indicated on the Drawings.
	a. Provide ½” expansion joints for curb and gutter and sidewalk at 100 feet on center.
	b. Provide ½” contraction joints for curb and gutter at 10 feet on center.
	c. Extend isolation joint material full width and depth of joint.
	d. Terminate isolation joint material not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	e. Place top of isolation joint material flush with finished concrete surface if joint sealant is not indicated.
	f. Furnish isolation joint material in one-piece lengths.  Where more than one length is required, lace or clip isolation joint material sections together.
	g. Protect top edge of isolation joint material during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.


	E. Contraction (“control”) Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Provide joints at spacing no greater than 24 times the concrete thickness (maximum 15 feet) on centers, maximum each way.  For sid...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of contraction joints after applying surface finishes.  Eliminate groove ma...
	2. Sawed Contraction Joints:
	a. Use saws, blades, skid plates, and accessories by Soff-Cut International, Inc., or approved equal.
	b. Start cutting 1/8-inch (3mm) wide sawed joints as soon as concrete has hardened sufficiently to prevent raveling or dislodging of aggregates.  This will typically be from 1 hour in hot weather to 4 hours in cold weather after completing finishing o...
	c. Provide at least two “Soff-Cut”, of approved equal early entry, saws on site with blades capable of achieving the required depth of saw cut.
	d. Extend sawed joint to the slab boundaries and abutments, including columns, drains, and other penetrations in the path of a defined joint.  Implement methods and timing of the saw cut beyond the limits of the Soff-Cut saw reach to provide a consist...
	e. Power saws are to be equipped with a bag to collect concrete dust. Concrete dust shall be disposed of in accordance with the Stormwater Pollution Prevention Plan.

	3. Contraction joints shall be installed such that the length of the panel is not more than 25% greater than its width.
	4. Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1.5 feet from the pavement edge, where possible.
	5. The minimum angle between two intersecting joints shall be 80 degrees, unless otherwise specified or permitted.
	6. All joints shall meet the requirements of ACI 330.1 and ACI 330R.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch (10-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.07 CONCRETE PLACEMENT
	A. General: All concrete walks and aprons shall be a minimum of 4 inches thick as shown on the Drawings, with a turned down edge as detailed. Comply with tolerances in ACI 330.1 Specification for Plain Concrete Parking Lots.
	B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	C. Pre-Slab Installation Meeting:
	1. Provide record of notification of pre-slab meeting including company name, persons contacted, and date and method of contact.
	2. As an assist to the pre-slab meeting, use as a guide the Checklist for the Concrete Pre-Construction Conference published jointly by the National Ready Mixed Concrete Association (www.nrmca.org) and the American Society of Concrete Contractors (www...

	D. Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	E. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to fresh concrete after sampling or testing.
	H. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, ...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot Weather Placement: Comply with ACI 305 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount o...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.08 FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Finish:  Contractor shall be specifically trained in float finishing air-entrained concrete.
	1. Bull-float surface. Surface shall be screeded then bull-floated.  A second bull-float shall be specifically excluded.
	2. Medium Textured Broom Finish: Draw a medium bristle broom across bull-float-finished concrete surface perpendicular to line of traffic to provide a uniform, medium (1/16 (1.6mm)) texture.


	3.09 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 (based on ACI 330.1) and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's wr...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imme...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coat...
	4. All exterior concrete surfaces shall receive one coat of exterior sealer.


	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install...

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Slump and Air Content Testing Frequency: Obtain at least 1 composite sample for each load delivered.
	a. Slump: ASTM C 143/C 143M; Perform additional tests when concrete consistency appears to change.
	b. Air Content:  ASTM C 231, pressure method.
	c. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above.

	2. Test Cylinder Frequency: Obtain four standard 4” x 8” test cylinders for each 55 cubic yards of concrete or each day’s pour, whichever is more frequent.
	a. Compressive-Strength Tests:  ASTM C 39/C 39M; test 3 specimen cylinders at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of c...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	F. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Surface Sealing:
	1. Surfacing sealing products other than linseed oil and mineral spirits (50%-50% mix) shall not be used before providing Owner with independent laboratory documentation to establish conformance with ASTM C672/C672M and E303, AASHTO T 259 and T260, an...
	2. Before applying any sealer, the concrete shall be cleaned by pressure-washing or other means recommended by the product manufacturer and allowed to dry for at least 24 hours at temperatures above 60 degrees F (15 degrees C) and humidity’s below 60%.

	B. Joint and Crack Sealing:
	1. Where joints and cracks are to be sealed the joint opening shall be cleaned with compressed air to removal all foreign matter and all contact faces of the joint shall be cleaned to remove any loose or deleterious material. Sealing materials shall b...
	2. Follow manufacturer’s recommendations and instructions for mixing and installing joint materials. Top of sealing compound should be 1/8 to ¼ inches (3 to 6 mm) below adjacent concrete surface.
	3. Follow directions on the plan regarding crack routing to reduce concrete spalling at the crack faces and reduce water penetration.

	C. Full-Depth Repair:
	1. Follow lines and plan for extent of repair and provide joint types indicated on the plans. Minimum length of repair is 6 feet (2 m). The repair should not be less than half the panel width.
	2. Boundaries of repair shall be sawn to a depth equal to the depth of the slab. Concrete inside the repair boundary is to be removed and should be broken up with a pavement breaker or jackhammer. Breakup should begin at the center of the repair area.
	3. After concrete is removed, repair area is to be evaluated to determine its condition. All material that has been disturbed or that is loose should be removed and replaced with similar or improved materials. If standing water is observed in the repa...
	4. Provide compaction indicated on the plans for all new subgrade or subbase materials. Consideration of replacement of a deteriorated subgrade with concrete or controlled low-strength material (flowable –fill) per ACI 229R may be used only as approve...
	5. Dowels shall be installed by drilling holes into the exposed face of the existing slab. A quick-setting, non-shrinking mortar or a high-viscosity epoxy shall be used to grout the dowels into the existing slabs. All dowels should be straight and par...
	6. Concrete placement and finishing shall be as indicated on the plans. Extra attention shall be given to vibrating around the edges of the repair and the slab shall not be over-finished. Repairs shall be properly cured to ensure satisfactory performa...
	7. Protect repair area from traffic for at least 14 days after placement unless specially designed, high-early-strength concrete mixture is used. Maintain concrete free of pavement stains, discoloration, dirt, and other foreign material. Sweep concret...


	3.13 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (Store Maintenance and Repair and Retrofit Applications Only)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by the Euclid Chemica...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
	Crafco Inc. “Roadwaver Silicone-SL”
	Dow Corning 888
	Dow Corning 890-SL
	Sonneborn “Sonomeric 1 Sealant”
	Tremco “Vulkem 45”
	Hot-Applied Joint Sealant: ASTM D3405, Polymeric sealant.
	Crafco Inc. “ROADSAVER 22”
	W.R. Meadows, Inc. “SEALTIGHT HI-SPEC”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Cold-applied, fuel-resistant joint sealants.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealing non-traffic and traffic joints in locations not specified in this Section.
	2. Division 2 Section "Hot Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	3. Division 2 Section "Concrete Pavement Curb and Sidewalk" for constructing joints in concrete pavement.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.03 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.

	1.05 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:”Concrete Gray” or “Limestone Gray”.

	2.02 COLD-APPLIED JOINT SEALANTS
	A. Two-Part Polyurethane Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 2CSL”


	B. Single-Component, Self-Leveling, Polyurethane Joint Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 1CSL”
	b. Euclid Chemical “Eucolastic 1SL”


	C. Crack Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. (Exterior) Euclid Chemical “Eucolastic II”



	2.03 CONCRETE MORTAR
	A. Euclid Chemical “Euco-Speed” or “VersaSpeed,” Attn:  Philip Brandt, 877-438-3826
	B. Roadware “Flexible Cement II”

	2.04 JOINT FILLERS
	A. Joint Fillers: Resilient pre-molded bituminous impregnated fiberboard units complying with ASTM D 1751, asphalt-saturated cellulosic fiber, ASSHTO M 152, Type I: or ASTM D 1752, cork or self-expanding cork.

	2.05 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint filers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.06 PRIMERS
	A. Primers to be used with Concrete Mortars and Epoxy Crack Repair:  Euclid Chemical “Euco #352MV.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.  Remove all traces of any old sealant, dust, laitance, and grease, oils, curing compounds, f...
	B. Repair Applications: Rout all joints and cracks with a crack chaser or vacuum equipped saw. Assure all joint facings are clean and open with all traces of any old sealant or other deleterious materials removed.
	C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.03 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant closed cell polyethylene backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant mov...
	1. Joint width should be 4 times anticipated movement but not less than ¼ inch to ½ inch wide and the width to depth ratio should be equal. Movement should not exceed 25% of the minimum joint width.
	2. Joint interface should be sound, clean and dry.
	3. Do not leave gaps between ends of joint-sealant backings.
	4. Do not stretch, twist, puncture, or tear joint-sealant backings.
	5. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.
	6. Where depth of joint will prevent use of joint backing, an adhesive backed polyethylene tape must be installed to prevent three-sided adhesion.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Fill with two passes of sealant.
	3. Completely fill or over fill recesses in each joint configuration.
	4. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints so flush with adjacent slab edges.
	2. Dry tooling is preferred
	3. Only use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.04 INSTALLATION OF CRACK SEALANTS / FILLERS (For Repair and Retrofit Applications)
	A. General: Comply with crack joint-sealant / filler manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Pour or extrude sealant / filler into prepared crack in one direction and allow it to flow and level as necessary. Avoid overlapping the sealant to eliminate the entrapment of air. Tool as required to properly fill the crack.
	C. Adhere to all limitations and cautions for the polyurethane sealant as stated in the manufacturers printed information.

	3.05 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.  Excess sealant and sme...

	3.06 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.07 PAVEMENT-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete pavement.
	c. Construction joints in cast-in-place concrete pavement.
	d. Saw joints in joints in cast-in-place concrete pavement.
	e. Routed and cleaned joints in existing cast-in-place pavement.
	f. Other joints as indicated.



	3.08 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (For Repair and Retrofit Applications)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by Euclid Chemical. R...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2, (Forthcoming Division 31, Division 32 and Division 33) apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	B. Work:
	1. Work shall consist of furnishing all materials, labor, equipment, and supervision for construction of a Mechanically-Stabilized Earth (MSE) retention structure in accordance with these specifications and in reasonably close conformity with the line...
	2. This specification applies to MSE structures that are reinforced with geosynthetics and which use either modular block units or Welded Wire Fabric (WWF) “basket” facing systems.  Use of any other type of facing system for a geosynthetic-reinforced ...
	3. For the purposes of this specification, a Reinforced Soil Slope (RSS) is defined as an MSE earth retention structure with a batter greater than 20 degrees as measured from the vertical plane.  Any other MSE earth retention structure is designated a...
	4. This specification applies to MSE structures with a total maximum height of 45 feet and less.  MSE structures with a total height exceeding 45 feet are not addressed by this specification and shall require written approval by the Owner.
	5. All MSE structure applications are subject to the review and approval of the Owner.

	C. Related Sections include the following:
	1. Lowe’s Design and Development Criteria Sections 200 and 600.
	2. Division 2 (Forthcoming Division 31) Section "Earth Moving" for excavation and compacted subgrade.
	3. Division 2 (Forthcoming Division 32) Section "Chain Link Fences and Gates".
	4. Division 2 (Forthcoming  Division 33) Section “Storm Utility Drainage Piping”


	1.03 REFERENCE STANDARDS
	A. General:  Where specification and reference documents conflict, the Owner and design engineer will make the final determination of the applicable document.
	B. Design:
	1. Minimum Design Loads for Buildings and Other Structures – ASCE Standard ASCE/SEI 7-10.
	2. International Building Code (2012 edition).
	3. FHWA-NHI-10-024 and FHWA-NHI-10-025 – Mechanically Stabilized Earth Wall and Reinforced Soil Slopes Design and Construction Guidelines – Volumes I and II;
	4. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls, (2nd Edition);
	5. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual;

	C. Modular Block Units:
	1. ASTM C140 – Testing Methods of Sampling and Testing Concrete Masonry Units;
	2. ASTM C1262 – Standard Test Method for Evaluating the Freeze-Thaw Durability of Manufactured Concrete Masonry Units and Related Concrete Units;
	3. ASTM C1372 – Specification for Segmental Retaining Wall Units;
	4. ASTM D6638 – Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks)
	5. ASTM D6916 – Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

	D.  Welded Wire Fabric
	1. ASTM A82 – Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
	2. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; and
	3. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.

	E. Geosynthetics
	1. AASHTO M288-06 Geotextile Specification for Highway Applications;
	2. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing;
	3. ASTM D4595 – Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method;
	4. ASTM D4759 – Practice for Determining Specification Conformance of Geosynthetics;
	5. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles;
	6. ASTM D5262 – Test Method for Evaluating the Unconfined Creep Behavior of Geosynthetics;
	7. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method;
	8. ASTM D5818 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage;
	9. ASTM D6637 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; and
	10. ASTM D6706 – Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil; and
	11. ASTM D6992 – Standard Test Method for Accelerated Tensile Creep and Creep-Rupture of Geosynthetic Materials Based on Time-Temperature Superposition Using the Stepped Isothermal Method.

	F. Soils
	1. AASHTO T-104 – Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate
	2. AASHTO T-267 – Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition;
	3. AASHTO T-289 – Determining pH of Soil for Use in Corrosion Testing;
	4. ASTM D422 – Test Method for Particle-Size Analysis of Soils;
	5. ASTM D698 – Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort;
	6. ASTM D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort;
	7. ASTM D2487 – Test Method for Classification of Soils for Engineering Purposes (Unified Soil Classification System);
	8. ASTM D3080 – Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions;
	9. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
	10. ASTM D4767 – Test Method for Consolidated-Undrained Triaxial Compression Test on Cohesive Soils; and
	11. ASTM D4972 – Standard Test Method for pH of Soils.

	G. Drainage Pipe
	1. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; and
	2. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and Fittings


	1.04 SUBMITTALS
	A. Product Data:  At the time of bid, the General Contractor shall submit technical specifications and product data from the manufacturer’s for the following:
	1. Geosynthetic Reinforcement.
	2. Facing System.
	3. Drainage Pipe.
	4. Drainage Composite.
	5. Geotextile Filter
	6. If Modular Block is used, material tests specified in Part 2.01 (2.10) of this specification prior to wall construction

	B. Qualification Data Submittal:  Per Part 1.05(A) (1.5(A))
	C.  Design Submittal.
	1. If Owner furnishes construction drawings for the MSE, no design submittal is required by the General Contractor.
	2. If the General Contractor is to furnish construction drawings for the MSE, drawings shall be submitted to the Owner at least 45 days prior to ordering MSE structure materials.
	3. If the General Contractor or Developer is to furnish construction drawings for the MSE, three (3) sets of drawings shall be submitted to the Owner for review and approval. The submittal shall include the following:
	a. Signed, sealed and dated drawings and calculations prepared in accordance with Lowe’s Design and Development Criteria (LDDC).
	b. Statement of DEOR experience and documentation as specified in Part 1.05 (1.5).
	c. DEOR certificates of insurance.


	D. Samples for Initial Selection:  For the following:
	1. Facing System.
	2. Modular Block (if used)
	3. WWF (if used)

	E. Samples for Verification:
	1. Full-size units of Facing System and Modular Block
	2. Geosynthetic Reinforcement
	3. Geotextile Filter


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  The MSE Contractor shall document compliance with the following:
	1. Experience:
	a. Construction of no less than 500,000 square feet of MSE structures within the five-year-period that precedes the project.
	b. Construction experience with a minimum 100,000 square feet of MSE structures with the proposed facing system (i.e. modular block or WWF)
	c. Construction of five (5) MSE structures with heights that are comparable (within 4 feet) to that proposed; and,
	d. Construction of at least 100,000 square feet of the modular block system proposed within the past two years.

	2. Experience documentation to include:
	a. Project name and location
	b. Date of construction
	c. Contact information of Owner or General Contractor
	d. Type of MSE facing system used and if modular block provide type
	e. Maximum MSE structure height constructed
	f. Face area of MSE structure

	3. License: Installer shall be a Licensed Contractor in the state where the project is located (if applicable in location where project is located).
	4. General Contractor- Furnished MSE Structure Design: Where the General Contractor is to furnish a design submittal for the Owner’s review and approval, the design engineer of record shall meet the following requirements:
	a. The MSE structure Design Engineer of Record (DEOR) shall be licensed in the state or province where the project is located.
	b. The DEOR shall be independently capable of performing all internal and external stability analyses, including those for compound and global failure.
	c. The DEOR shall provide documentation to verify at minimum 40,000 square feet of MSE structure during each of the preceding five years; 100,000 square feet of MSE structures with the proposed facing system type; and, 20,000 square feet of the specif...
	d. Documentation required shall include project name and location; date of design; contact information for client; type of MSE facing system; specified modular block, maximum MSE structure height; and, face area of each MSE structure.
	e. The Owner reserves the right to reject the design services of engineers who, in the sole opinion of the Owner, do not possess the required engineering capability.



	1.06 QUALITY CONTROL
	A. The Owner shall review all submittals for materials, design, DEOR qualifications and MSE structure Contractor qualifications
	B. The Owner shall appoint, at its cost, an Inspection Engineer who is experienced with the construction of MSE structures to perform inspection and testing.
	C. The Inspection Engineer shall perform the following:
	1. Inspect the construction of the MSE structure for conformance with construction drawings and the requirements of this section.
	2. Verify soil installed in the reinforced soil zone conforms specification found in 2.04 (2.4) or as specified on the construction drawings.
	3. Verify fill soil installed in retained and foundation zones exhibits shear strength specified by the DEOR.
	4. Verify shear strength of insitu soil assumed by DEOR is appropriate.
	5. Inspect and document soil compaction in accordance with these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Test elevation; and
	h. Distance of test location behind MSE structure face.

	6. Insure that excavated slopes are bench-cut;
	7. Notify the MSE structure Contractor of deficiencies and provide Contractor with opportunity to repair;
	8. Notify General Contractor and Owner of any deficiency that has not been corrected; and
	9. Document inspection results.

	D. Owner’s engagement of Inspection Engineer does not relieve MSE Contractor of responsibility to erect the MSE structure in accordance with construction drawings and these Specifications
	E. Compacted density and moisture content of soil in the reinforced soil zone shall be tested in accordance with the following:
	1. At least once per every 1000 square feet (in plan) per 8-inch-thick vertical lift; and
	2. At least once per every 2 feet of vertical MSE structure erection.

	F. The MSE structure Contractor, General Contractor, and Inspection Engineer shall provide a written and notarized certification to the Owner that states that the MSE structure has been constructed in accordance with the approved construction drawings...

	1.07 WARRANTY:
	A. MSE structure Contractors shall be required to provide a five (5) year labor warranty on each Lowe’s project.  This labor warranty is in addition to a ten (10) year product warranty provided by the modular block unit manufacturer.  All invoices ind...

	1.08 PRE-CONSTRUCTION MEETING
	A. The Owner reserves the right to require a pre-construction meeting.  The Owner will determine the location and agenda of the meeting.
	B. If a pre-construction meeting is required, the General Contractor shall be responsible for its arrangement.  Required attendance shall include the General Contractor, DEOR, Wall/RSS Contractor, Grading Contractor, the Inspection Engineer and the In...
	C. Pre-Construction Meeting Agenda:
	1. DEOR to explain all aspects of the MSE structure construction drawings;
	2. DEOR to explain the required bearing capacity of soil below the MSE structure to  the Inspection Engineer;
	3. DEOR to explain the required shear strength of fill soil in the retained and foundation zones to the Inspection Engineer;
	4. DEOR to explain the shear strength of in-situ soil assumed by the DEOR to the Inspection Engineer;
	5. DEOR to explain any measures that are required to coordinate the installation of utilities or other obstruction in the reinforced zone.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. The MSE structure Contractor shall inspect the materials upon delivery to assure that proper type, grade, and color material has been received
	B. The MSE structure Contractor shall store and handle all materials in accordance with manufacturer's recommendations, as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature changes, contaminants, corro...
	C. The MSE structure Contractor shall protect the materials from damage.  Damaged material shall not be installed in the MSE structure.
	D. Geosynthetics
	1. All geosynthetics shall be handled in accordance with ASTM D4873.  Materials shall be stored off the ground and protected from precipitation, sunlight, dirt, and damage.
	2. Geosynthetic reinforcement shall be marked in such a manner as to make the style of the material readily identifiable to both the construction crew and the Inspection Engineer after the manufacturer’s packaging is removed.


	1.10 PROJECT DESIGN
	A. The MSE structure Design Engineer of Record (DEOR), shall coordinate project design with project Civil Engineer, project Geotechnical Engineer and Owner.
	B. If engaged by the Owner, or if engaged by the General Contractor, the MSE DEOR shall provide the Owner a certificate of professional liability insurance to verify the following amounts of coverage:
	1. Professional Liability Insurance - $2 million per claim with $2 million general aggregate.
	2. Commercial General Liability - $2 million per occurrence with $4 million general aggregate. Josh - can you verify general and auto requirements
	3. Automotive Liability
	a. Bodily Injury - $1 million each occurrence
	b. Property Damage - $1 million each occurrence
	c. General Aggregate - $2 million


	C. The DEOR shall be furnished the information required to perform the design in accordance with this section, including the following:
	1. the most current version of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;
	2. the electronic CAD file;
	3. the report of geotechnical investigation and all relevant supplemental reports;
	4. the Geotechnical Engineer’s recommendation for effective shear strength and total shear strength (as applicable) parameters for insitu soils at the MSE structure and soil that may potentially be used as fill soil in the reinforced, retained, and fo...


	1.11 SAFETY FENCE
	A. A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height.  Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authoritie...

	1.12 PROJECT CONDITIONS
	A. The Contractor shall inspect on-site grades and conditions prior to construction.  The Owner and DEOR shall be notified immediately if on-site conditions differ from those upon which the wall design is based.
	B. The Inspection Engineer shall verify that the in-situ soil shear strengths assumed by the DEOR are adequately conservative.


	PART 2 -  PRODUCTS
	2.01 MODULAR BLOCK RETAINING WALL UNITS
	A. Manufacturer Experience – All units for a given project shall be obtained from a single manufacturer.  Manufacturer shall have a minimum of 1 year experience and shall have produced at least 100,000 square feet of the units.
	B. Modular block retaining wall and cap units shall satisfy the criteria of ASTM C1372 except as follows:
	1. Wall and cap units shall exhibit a minimum 28-day compressive strength of 4000 psi.
	2. Unit dimensions shall not differ more than ±1/8 inch except height.  The height of units shall not differ more than ±1/16 inch from the manufacturer’s and DEOR’s specified dimensions and other units shipped to the job site, as measured in accordanc...
	3. A report of test results that demonstrate compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 120 days of block delivery.

	C. Freeze-thaw durability
	1. Freeze-thaw durability of wall and cap units shall be evaluated in accordance with ASTM C1372.
	2. A report of test results that demonstrates compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 24 months.

	D. Inter-block shear properties of modular blocks shall be evaluated in accordance with ASTM D6916.
	E. Connection strength between modular block units and geosynthetic reinforcement shall be evaluated in accordance with ASTM D6638.
	F. All units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or permanence of wall construction or create an unsatisfactorily appearance as determined by the Owner. ...
	G. Unit-to-unit setback shall correspond to a batter no less than 4 degrees as measured from the vertical plane.
	H. Modular block system are approved for use as follows:
	I. If the Owner furnishes construction drawings for the modular block retaining wall, then the base bid shall include the specified block system.  An alternate bid may be submitted in addition to the base bid.  However, the alternate bid must comprise...
	J. The Owner reserves the right to reject any approved modular block system based on specific project concerns or site conditions.

	2.02 WELDED WIRE FABRIC
	A. Welded wire fabric shall be used only for MSE applications where the batter of the structure’s face is 6 degrees or more as measured from a vertical plane.
	B. Welded wire fabric may be used as a component of the MSE structure facing system only if the face is to be vegetated or where fill immediately behind the WWF will comprise rock.  Other applications of WWF as a structure’s face shall require the pri...
	C. Physical Properties
	1. WWF and struts shall be fabricated of steel wire that satisfies the criteria of ASTM A82.
	2. The WWF and struts shall satisfy the criteria of ASTM A185.
	3. WWF and struts shall be zinc-coated (hot-dip galvanized) in accordance with the requirements of ASTM A123.
	4. Minimum wire diameter of WWF and struts is 0.2043 inches (Gauge No. 4).  The maximum distance between WWF wires is 4.0 inches (i.e. W-Number 4x4-W4.0/W4.0).  DEOR shall specify WWF and struts with greater wire diameter and smaller apertures if indi...
	5. WWF shall comprise L-shaped “baskets” with a maximum width and height of 18 inches.


	2.03 GEOSYNTHETIC EARTH REINFORCEMENT
	A. Geosynthetic reinforcement may comprise geotextiles or geogrids manufactured from polyester (PET) or high-density polyethylene (HDPE).
	B. The ultimate tensile strength (TULT) of geosynthetic reinforcement shall be measured in accordance with ASTM D4595 or ASTM D6637.
	C. Geosynthetic-Soil Friction Properties
	1. Coefficient of soil-geosynthetic-soil interaction for evaluation of pullout resistance shall be measured in accordance with ASTM D6706.
	2. Coefficient of direct sliding (CDS) shall be measured in accordance with ASTM D5321.
	3.  The geosynthetic pullout and interface shear characteristics shall be assessed in accordance with Section 3.4 of FHWA NHI-10-024.

	D. Long-Term Tensile Strength – long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5.2 of FHWA NHI-010-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-024.
	2. Minimum installation damage reduction factor (RFID) shall be 1.05.  Value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure.
	3. Minimum durability reduction factor (RFD) shall be 1.1. Overall factor of safety (FS) shall be 1.5 for all MSE structures.

	E. The value of Tal shall be 1,100 lb/ft or greater.
	F. Polyester Reinforcement
	1. Reinforcement manufactured from PET shall exhibit an average molecular weight greater than 25,000 (Mn > 25,000) and a carboxyl end group less than 30 (CEG<30).  Reinforcement that comprises PET is limited to use in soil that exhibits a pH between 3...
	2. Reinforcement manufactured from PET shall not be used in applications where it is inserted in precast concrete panels or blocks.

	G. High-Density Polyethylene Reinforcement – HDPE geogrid reinforcement manufactured using a punch and draw process may not be compatible with most of the modular blocks currently approved by the Owner because the geogrid can create point loads that r...

	2.04 REINFORCED SOIL FILL
	A. MSE Retaining Wall
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<10 (ASTM D4318).
	2. Organic Content - <1% (AASHTO T-267).
	3. If PET geosynthetic is used then 3<pH<9 (ASTM D4972).
	4. If HDPE geosynthetic is used then pH>3 (ASTM D4972).
	5. Shear Strength – the effective angle of internal friction shall be at least 30 degrees.
	6. Soundness – soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	B. Geosynthetic Reinforced Soil Slope
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<20 (ASTM D4318).
	2. If PET geosynthetic is used then 3<pH<9.
	3. If HDPE geosynthetic is used then pH>3.
	4. Shear Strength – the effective angle of internal friction (’) shall be at least 30 degrees.
	5. Soundness – the soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	C. Reinforced fill soil for MSE structures where PET geosynthetic reinforcement is used shall not comprise crushed or recycled concrete.
	D. Reinforced fill soil for all MSE structures shall not comprise shale, recycled asphalt, or any other type of material that has a tendency to degrade, creep or experience a loss of shear strength over time.

	2.05 GEOTEXTILE FILTER
	A. Geotextiles used for separation and stabilization applications shall be specified in accordance with AASHTO M288-06.
	B. Geotextiles used in filter applications shall comprise needle-punched nonwoven or woven monofilament polypropylene material.  The physical and hydraulic properties of geotextile filters shall be specified in accordance with AASHTO M288-06.

	2.06 MODULAR BLOCK UNIT CORE FILL
	A. Granular fill soil shall be placed within all modular block units that are manufactured with a hollow core that penetrates both the top and bottom of the unit.
	B. Modular block unit fill shall satisfy ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP) with a maximum particle size of 1.5 inch.

	2.07 LEVELING PAD
	A. A leveling pad shall be installed below the face of MSE retaining walls with a modular block face.
	B. The leveling pad may comprise gravel that satisfies ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP).  It may also comprise concrete that satisfies criteria for Class B as defined in AASHTO Division II, Section 8.1.2.

	2.08 DRAINAGE
	A. Drainage Gravel:
	1. Gravel used in drainage applications of all MSE structures shall comprise material that satisfies ASTM C33 criteria for classification as No. 57 or No. 67 stone.

	B. Drainage Composite:
	1. Drainage composites may be used to construct a chimney drain between the reinforced and retained soil zones.  If a drainage composite is used, it shall comprise one of the following:
	a. J-Drain 302 as manufactured by JDR Enterprises, Inc. of Alpharetta, GA (ph. 800-843-7569, www.j-drain.com);
	b. AmerNet 4 as manufactured by American Wick Drain Corporation of Monroe, NC (Ph. 800-242-9425, www.americanwick.com); or
	c. StrataDrain as manufactured by Strata Systems, Inc. of Cumming, GA) ph. 800-680-7750, www.geogrid.com).

	2. Alternate drainage composites may be submitted for Owner review and approval.  However, they shall comprise two layers of nonwoven needle-punched polypropylene geotextile laminated to a polyethylene or polypropylene geonet core.  Drainage composite...

	C. Drainage Pipe:
	1. Drainage collection pipe shall be a perforated or slotted HDPE or PVC pipe.  Perforations or slots shall be sized to prevent migration of core fill gravel into the pipe.
	2. HDPE Drainage pipe shall be manufactured in accordance with ASTM F405.



	PART 3 -  WALL DESIGN REQUIREMENTS
	3.01 GENERAL
	A. Design of MSE structures shall satisfy these specifications.  Where local design or building code requirements exceed these specifications, the local requirements shall be satisfied.
	B. Additional design requirements are presented in Section 200 – Lowe’s Development and Design Criteria.  The DEOR, as well as the project Geotechnical and Civil Engineers shall review this document and shall incorporate requirements as applicable.
	C. Statement of Design Certification
	1. DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	a. “I (full name) certify I have read and understand specifications DIVISION 02800 – (Forthcoming Section 323223) – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and Section 200 – Lowe’s Development and Design Crit...

	2. The DEOR shall note any exceptions to these specifications that have been approved by the Owner. Any exceptions shall be clearly indicated in the DEOR statement.
	3. Approval of exceptions by Lowe’s must be made in writing by the Director of Engineering and Construction for the region in which the site is located.


	3.02 METHODOLOGY
	A. MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 200 – Lowe’s Development and Design Criteria;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	B. Reinforced Soil Slope designs shall be based upon these specifications and one of the following
	1. Section 200 – Lowe’s Development and Design Criteria; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	C. These Specifications and Section 200 – Lowe’s Development and Design Criteria prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls or National Concrete Masonry Association’s S...


	PART 4 -  EXECUTION
	4.01 GENERAL
	A. All work shall be performed in accordance with OSHA requirements.
	B. All work shall be inspected by the Inspection Engineer who shall be engaged by the Owner.

	4.02 EXAMINATION
	A. Examine areas indicated to receive structure construction, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	4.03 PREPARATION
	A. Fill Soil:
	1. Inspection Engineer shall verify that fill soil installed in the reinforced soil zone satisfies the criteria of this section.
	2. Inspection Engineer shall verify that fill soil installed in the foundation and retained soil zone satisfies the specification of the DEOR as shown on the construction drawings.  At a minimum, the foundation and retained soil zone shall be proofrol...

	B. Excavation:
	1. Contractor shall excavate to the lines and grades required for construction of the MSE structure as shown on design drawings.  Contractor shall minimize over-excavation.  Excavation support, if required, shall be the responsibility of the Contractor.
	2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications by the DEOR and Division 2 Section 02300 – Earthwork (Forthcoming Division 31 Section 312000 –Earthmoving).
	3. Embankment excavations shall be bench cut.

	C. Foundation Preparation:
	1. Prior to construction of the MSE structure, reinforced soil zone shall be cleared and grubbed.  Topsoil, brush, frozen soil and organic material shall be removed.  All foundation soil that Inspection Engineer designates as unsuitable shall be remov...
	2. Following excavation for the reinforced soil zone foundation, the Inspection Engineer shall evaluate in-situ soil in the foundation and retained soil zones.
	a. Inspection Engineer shall verify shear strength of in-situ soil assumed by the DEOR is appropriate.  Inspection Engineer shall immediately stop work and notify Owner if in-situ soil shear strength is found to be unsuitable.
	b. Inspection Engineer shall verify that the foundation soil exhibits sufficient allowable bearing capacity.


	D. Leveling Pad
	1. Leveling pad is required for modular block retaining walls.
	2. Leveling pad shall be constructed of materials per this specification.
	3. Leveling pad shall be a minimum of 6 inches thick and 1at least 12 inches wider that the proposed modular block units. It shall be constructed to provide a level and hard surface on which to place the first course of modular block units.
	4. Gravel used for a leveling pad shall be compacted with a minimum of three passes of a vibratory sled and to the satisfaction of the Inspection Engineer.


	4.04 MSE STRUCTURE INSTALLATION
	A. MSE structure shall be constructed in accordance with the construction drawings, these specifications, and the recommendations of the manufacturers of the MSE structure components.  Where conflicts between the manufacturers’ recommendations and the...
	B. Internal drainage components (i.e. drain pipe, drainage blanket, chimney drain, and geotextile filter) shall be installed as shown on the construction drawings.
	C. Geosynthetic Reinforcement Installation
	1. Geosynthetic reinforcement shall be installed at the locations and elevations shown on the construction drawings and on fill soil that level and compacted to specification.
	2. Panels of geosynthetic reinforcement shall be tensioned such that folds and wrinkles are removed before fill soil is placed.  Panels shall be staked or anchored as necessary to maintain taut condition.
	3. Adjacent reinforcement panels shall be abutted. Reinforcement panels may overlap at MSE structure radii.
	4. Rubber tire vehicles may operate directly on geosynthetic reinforcement at speeds less than 10 mph.  Sudden braking and turning shall be avoided.  Tracked vehicles may not operate directly on geosynthetic reinforcement with less than 8 inches of co...

	D. Modular Block Unit Installation
	1. Modular block units shall be installed at locations and elevations shown on the construction drawings.
	2. Modular block core fill gravel shall be installed within all modular units with vertically-oriented cores that penetrate the top and bottom of the unit.  Core fill shall also be placed behind the unit to a distance of at least 12 inches.
	3. Core fill gravel and reinforced fill soil shall be installed after placement of each course of modular block units.  No more than one course of modular block units may be stacked before core fill gravel and reinforced soil is installed.
	4. If approved by the modular block unit manufacturer, asphalt shingles may be used as shims between courses of block units that do not coincide with layers of geosynthetic reinforcement.  Use of other types of shim material is not permitted without p...
	5. Broken, chipped, stained, or otherwise damaged units shall not be placed in the wall.
	6. Cap units shall be secured with an adhesive in accordance with the modular block manufacturer’s recommendations.

	E. Welded Wire Fabric Form Installation
	1. Welded wire fabric baskets shall be installed at locations and elevations shown on the construction drawings.
	2. Basket forms shall be overlapped a minimum of 4 inches and secured with reinforcing steel wire.
	3. Steel struts shall be spaced no more than 24 inches O.C.

	F. Fill Soil Placement
	1. For MSE structures with modular block facing units, at elevations that correspond to layers of geosynthetic reinforcement, the top of the compacted soil lift behind the course of modular blocks shall be 2 inches above the top of modular blocks.
	2. Soil installed in the reinforced zone of the MSE structure shall be compacted as follows:
	3. Within 4 feet of the wall face, soil shall be compacted using only walk-behind equipment and to within 93 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 90 percent as measured in accordan...
	4. Within 18 inches of a pavement section, soil shall be compacted to within 100 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 97 percent as measured in accordance with ASTM D1557 (modified...
	5. Soil shall be installed in lifts that do not exceed a compacted thickness of 8 inches.
	6. Compaction requirements for walls taller than 45 feet will be evaluated by the Owner on a case-by-case basis.
	7. Heavy (i.e. ride-on) equipment shall not be operated within 4 feet of the MSE structure face.
	8. At the end of each work day, the surface of the last lift of reinforced soil shall be graded away from the MSE structure face and compacted.
	9. General Contractor shall protect the MSE structure against surface water runoff at all times by using of berms, diversion ditches, temporary drains, and other measures necessary to prevent damage to the MSE structure.

	G. The tolerances for construction of a modular block retaining wall shall be as follows:
	1. Batter Tolerance - finished wall batter shall be within 2 degrees of the design batter for the specified modular block unit.
	2. Horizontal Tolerance – elevation of modular block units shall deviate no more than 1 inch over a span of 10 feet when measured using a straight edge placed horizontally across the top of the modular block course.
	3. Vertical Tolerance – wall face shall deviate no more than 2 inches over a span of 10 feet from a plane defined by a straight edge that is oriented vertically and placed against the wall face.


	4.05 OBSTRUCTIONS IN REINFORCED SOIL ZONE
	A. The MSE structure Contractor shall provide for obstructions in the reinforced soil zone in accordance with the construction drawings.
	B. If there are obstructions in the reinforced soil zone for which the construction drawings do not account, affected portion of the MSE structure shall not be built until a written description of the required procedures is provided by the DEOR.

	4.06 COMPLETION
	A. A minimum of 12 inches of low-permeability fill shall be placed over the reinforced soil zone of the MSE structure.  The soil shall be graded to prevent ponding of water behind the MSE structure.
	B. The General Contractor shall confirm that as-built modular block wall geometries conform to requirements  of this section.  The General Contractor shall notify the Owner of any deviations.
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	PART 1 -  GENERAL
	1.01 NATIONAL ACCOUNT PRICING
	1.02 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.03 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.
	15. Flow Sensors
	16. Master Valves


	1.04 DEFINITIONS
	A. Circuit or Lateral Piping:  Downstream from control valve to sprinklers, drip emitters, drip tubing or drain valves.  Piping is under pressure only during remote control valve operation and flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.05 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Other Components.  The location of backflow preventers, mainline piping, remote control valve piping, flow sensors and master valve is approximate and should adhere to the following conditions:
	1. Backflow preventer should be located directly in line with water meter and in accordance with local water district regulations for setback from sidewalk, street and/or curbs.
	2. Mainline piping shall be located a minimum of 12” behind curbs or sidewalks. Alignment of mainline piping shall be straight runs with 90 degree intersections. Where piping must follow curvilinear boundaries, the degree of deflection should not exce...
	3. Sprinkler heads spacing and location are shown to provide 100% coverage within fixed or identified boundaries within the landscape. Sprinkler head spacing shall never be stretched beyond the rated radius of the sprinkler head being installed. Addit...
	4. Drip emitters and drip tubing locations shall be adjusted to fall within the drip line of the tree or shrub that is to be irrigated. Drip tubing spacing shall be adjusted to be evenly spaced within the designated planter or plant bed. Do not reduce...


	1.06 SUBMITTALS
	A. Product Data:  Irrigation product to be used shall be submitted as an upload to the Owner via “Civil Submittals” folder on Site Folio.
	1. As an alternative Product Data may be submitted in a quantity of 3 copies in 8-1/2” x 11” three ring notebooks, labeled with the date, job name, location, contractor name and contact number. Submittal shall contain a table of contents conforming to...
	2. The first submittal is expected to be complete with catalog cuts, circled model numbers, certificates of compliance for piping or PVC solvent, or other materials.
	3. Lowe’s expects no more than 2 submittals are necessary. Submittals exceeding two will be billed at an hourly rate of not less than $100.00/hour for a minimum of 2 hours. Each time notebooks are submitted a new submittal date shall be shown below th...
	4. Work may not be initiated without complete approval of the submitted information. Starting work without written consent by the Owner shall be at the contractor’s risk.

	B. Wiring Diagrams:  For power, signal, and control wiring if equipment includes wiring.
	C. Design Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as ...
	1. Drawings to include irrigation system design or shop drawings including but not limited to piping, sprinkler heads, valves, wiring, and controls.
	2. Drawings shall include layout referenced to adjacent rights-of –ways if required to be irrigated.
	3. Drawings shall show:
	a. Static pressure (psi) and gallons per minute (gpm) upon which the design is based;
	b. Complete system layout indicating placement of piping, controls, control boxes, valves, required sleeves, etc…
	c. All pipe sizes, materials and class ratings
	d. All manufacturers and model numbers
	e. Design calculations for each zone
	f. Specifications for each type of sprinkler head showing nozzle, spray pattern, radius, gpm/head, operation psi, size, etc…
	g. Detailed installation requirements must be provided for all irrigation system components
	h. A comprehensive written specification must accompany the drawings; and,
	i. All design, drawings, specifications and materials must be approved by the Owner prior to the start of any installation of the irrigation system.
	j. Design intent, inclusive of maximum flow rate, delivery water pressure and the number of stations that can be operated at one time.
	k. Drawing shall include a separate water meter dedicated for landscape irrigation.
	l. Indicate location of irrigation controller with 120 volt power. Controller shall be located as indicated on the Drawings.
	m. Drawings shall include a completed WeatherTRAK Smart Water Manager Installation and Programs Settings Worksheet.
	n. Indicate location and size of flow sensor and master valve.
	o. Indicate location of rain sensor transmitter in relationship to irrigation controller.


	D. Qualification Data:  For qualified Installer, see Part 1.06.
	E. Irrigation Zone Charts. Two color copies of irrigation zone charts shall be submitted before final payment can be made. Both charts shall be laminated and one chart shall be located within each controller for future reference.
	F. Controller Programming:  Complete the controller manufacturer’s site profile worksheet and provide two laminated copies, one that is left behind in the controller with the irrigation zone charts. Send a copy to HydroPoint Data Systems via fax or em...
	G. “As-Built” (Record) Drawings: The Contractor shall maintain one record set of drawings of the irrigation system in good condition at the site and mark on them the exact ‘record’. The Contractor shall make a daily record of all work installed during...
	1. At the time of the irrigation mainline test, the Contractor shall provide a preliminary set of “As-Built” (Record) drawings to the Owner.
	2. On or before the date of final inspection, the Contractor shall deliver 2 sets of As-Built drawings to the Owner. As-Built information furnished on a CD will take the place of one set of As-Built drawings. The delivery of this information shall not...

	H. Operation and Maintenance Data:  Contractor to furnish two (2) each for sprinklers, controllers and automatic control valves to include in operation and maintenance manuals. Manuals may be loose-leaf and shall contain complete exploded drawings of ...

	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installation Contractor must have completed a WeatherTRAK Authorized Contractor Education program prior to installation of the WeatherTRAK Controller. Any Lowe’s contractor may obtain training in person or online at no cost by calling HydroPoint at...
	2. An employer of workers that include a Certified Irrigation Contractor qualified by The Irrigation Association, and partner with the EPA WaterSense Program www.epa.gov/watersense.  A listing of certified individuals can be found on The Irrigation As...
	3. A valid Landscape Contractor’s License (where required), and local business license.

	B. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety order of Division of Industrial Safety; the Uniform Building Code and other applicable laws and regulations, including any regulatory authorities hav...
	2. Should the contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	C. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper ti...
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Equipment powered by 120 volt power to be UL approved. Certificates of comp...
	E. Substitutions
	1. The Contractor shall submit reason for substitution request that supports design criteria. Submittal must be in written form. Reasoning shall support system improvements such as extended warranty, improvements to long-term system maintenance or usa...
	2. The Contractor shall use materials as specified on the drawings and within the specifications. Material other than that specified will be permitted only after written application by the Contractor and written approval by the Owner.
	3. Substitutions will only be allowed when in the best interest of the Owner.
	4. The installation of any approved substitution must be made to the satisfaction of the Owner and without additional cost.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping and fittings protected from direct sunlight by means of tarps, storage containers or other strategies to avoid long term exposure to UV rays.  Support to prevent sagging and bending.

	1.09 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner’s Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner’s written permission.


	1.010 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Gear Driven 2 units.
	2. Stream Spray Sprinklers:  5 units.
	3. Bubblers:  2 units.
	4. Emitters:  2 units.
	5. Drip-Tube System Tubing:  50 feet.
	6. Soaker Tubes:  50 feet.
	7. Quick Coupler Keys: Three quick coupler keys and matching swivel hose cells.
	8. Valve Keys: Two valve keys for gate valves
	9. Ball Valves: Two extra ball valve handles.
	10. Controller Keys: Two keys for each controller (note WeatherTRAK controller keys are owner furnished).
	11. Special Tools: Two sets of special tools required for removing, disassembling and adjusting each type of sprinkler and valve supplied on the project
	12. Valve Boxes: One complete valve box with covers.
	13. Lifting Tools: One cover lifting tool for valve box.
	14. Remote Control Valves: One valve diaphragm and solenoids.



	PART 2 -  PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. All piping shall be from virgin parent material. The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles and dents. All pipe shall be National Sanitation Foundation (NSF) appro...
	C. PVC Pipe:  Non Pressure Rated shall be Class 200.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.

	D. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, Schedule 40 or Class 315. Outside diameter of pipe shall be the same as iron pipe.
	1. Pipe shall be marked at intervals (not to exceed 5 feet) with the following: Manufacturer’s name or trade mark, nominal pipe size, schedule, PVC type and grade, SDR rating class, working pressure at 73 degrees and NSF approval.
	2. When connection is plastic to metal, male adapters shall be hand tightened, plus one turn with a strap wrench.
	3. PVC Socket Fittings:  ASTM D 2467 and D-2467-73 NSF approved, Schedule 40.
	4. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends, Schedule 40.
	5. Sleeves: Piping for sleeving shall be high impact type pipe PVC 2110, minimum Schedule 40.
	a. Main and lateral line sleeves are to be at minimum 2 times the diameter of the largest pipe to be sleeved.
	b. Control wire sleeves shall be sufficient to hold the quantity of control and common wires. Electrical wires are not to be placed in the same sleeve with water pipes.



	2.02 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. Galvanized piping shall not be permitted; where a short length of ferrous piping is required, threaded brass piping shall be used.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  #705 Gray NSF approved. Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.03 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.

	2.04 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, shall be manual angle valve, provide product indicated on Drawings.
	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa).
	c. Body Material:  Brass or bronze with ball or ground-key plug.
	d. End Connections:  Matching piping.
	e. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch (75-mm) diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Use only full-port models to reduce friction loss. Provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full



	2.05 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2-1/2 (DN 50) and smaller; flanged for NPS 3 (DN 65 and DN 80).
	e. Pressure regulator shall exceed the measured incoming delivery pressure to be regulated.


	B. Plastic Pressure Regulating Valves for Drip Control Kit:
	1. Basis of Design Product: Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Senninger
	b. Rainbird PRF series
	c. Hunter Industries, Inc., PCZ Series Drip Zone Valve Kit

	2. Description:
	a. Main Valve Body: high impact plastic, cycolac-plastic or glass-reinforced plastic.
	b. Pattern: in-line.
	c. Trip: high impact plastic
	d. End Connections: female or male IPS threaded connections. Socket-type, solvent welded connections are not acceptable.


	C. Water Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. CLA-VAL Automatic Control Valves.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts ACV; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.  Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	a. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	b. Pattern:  Angle-valve design.
	c. Trim:  Stainless steel.
	d. Pressure Rating:  Initial pressure of 150 psig (1035 kPa) minimum.
	e. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65) and larger.



	2.06 AUTOMATIC CONTROL MASTER VALVES
	A. Bronze, or Cast Iron Automatic Control Normally Open Models for Master Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	Superior Model 3100 or 3300 series
	Bermad Model 100 Series w/ ASCO low current draw solenoid
	Griswold Model 2160
	Wilkins series
	2. Description:  Cast-bronze body, normally open, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.07 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves (Normally Closed and Open Models):
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol 100 Series, 200B Series
	b. Hunter Industries Incorporated ICV Valve
	c. Rain Bird Corporation PEB or PESB Series
	d. Toro Company (The); Irrigation Division 252 or P-220 Series

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Pressure Regulating Valves (Normally Closed Only –NOT Allowed for Drip Applications):
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, P220 Series
	b. Rainbird, PESB-R Series, EFB-CP Series
	c. Hunter HBV Series, ICV Series

	2. Description:
	a. Cast bronze bodies and bonnets or for plastic models, glass-enforced nylon material including valve bonnet. Pressure regulation device can be a permanent or after –sale accessory as needed. Pressure regulation range shall be from 15 to 220 PSI.



	2.08 DRIP FILTERS
	A. Drip Filters
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, Plastic Y Filters
	b. Rainbird, RBY Filters
	c. Hunter Industries Inc., HY Filters

	2. Description:
	a. Case: High impact plastic or glass-reinforced nylon
	b. Screen: Removable stainless steel or plastic mesh
	c. Inlet: Male or female IPS threads.



	2.09 WIRED OR WIRELESS RAIN OR RAIN/FREEZE SENSORS
	A. Rain Sensors
	1. National Account Product (Owner furnished with WeatherTRAK Controller package).
	2. Manufacturers: Subject to compliance with requirements, one of the following will be part of the irrigation controller package:
	a. Irritrol, RFS 1000 Wired or Wireless Rain/Freeze Series
	b. Toro, TWRS Wired or Wireless Rain/Freeze Series
	c. Hunter, Wired or Wireless Rain-Clik



	2.10 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.11 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.13 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html
	b. Rain Bird Corporation. (1-800-724-6247. http://www.rainbird.com/contact.htm
	c. Toro Company (The); Irrigation Division. 888-384-9939.  http://www.toro.com/contact/index.html

	2. Description:
	a. Body Material:  ABS.
	b. Retraction Spring:  Stainless steel.
	c. Internal Parts:  Corrosion resistant.
	d. Pressure regulating


	C. Plastic, Pop-up “Fixed” Stream Spray Sprinklers with a 40 psi internal pressure regulator due to the optimum performance of a MP Rotator Nozzle:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS.
	b. Nozzle:  MP Rotator.
	c. Retraction Spring:  Stainless steel.
	d. Internal Parts:  Corrosion resistant.
	e. Pattern:  Adjustable, with flow adjustment.
	f. 40 psi internal pressure regulator


	D. Plastic Flood Bubblers (Pressure Compensating)
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol, 533 Bubbler Series
	b. Toro, 571 Flood Bubbler Series
	c. Rain Bird, 1400 Series
	d. Hunter PCB or PCN Bubbler Series

	2. Description
	a. Body Material: Corrosion-proof and rubber construction
	b. Pattern: Full circle
	c. Pressure: Pressure regulating
	d. Threads: ½” internal, IPS female threads.


	E. Plastic Shrub Sprinklers (only if used, see Lowe’s Development Criteria):
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS or other plastic.
	b. Pattern:  Adjustable, with flow adjustment.
	c. 40 psi internal pressure regulator



	2.14 QUICK COUPLERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Hunter Industries Incorporated.
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. For sites that use recycled or reclaimed water, use Acme-style quick couplers with purple-coded covers.


	2.15 DRIP EMITTER SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Industries Incorporated
	2. Netafim
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.

	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.


	D. Multiple-Outlet Emitter Systems:  Emitter with tubing and button-type outlets.
	1. Emitter:  With multiple outlets to deliver water to remote outlets.
	a. Body Material:  Plastic, with flow control.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.
	d. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.

	E. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	3. Drip tubing emitters shall be pressure compensating.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	G. Tree Root Watering Emitters:
	1. Hunter Industries, Inc., Hunter RZW specialty emitter.

	H. Off-Ground Supports:  Plastic stakes.
	I. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138 kPa).
	J. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	K. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	L. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.16 CONTROLLERS
	A. Manufacturers:  Subject to compliance with requirements, no substitutions will be accepted, provide product by:
	1. WeatherTRAK Smart Water Manager with 5 years ET Everywhere Service (National Account Pricing, furnished by Owner).

	B. WeatherTRAK Smart Water Manager 18-48 stations in 6-station increments or for systems less than 18 stations WeatherTRAK Light Commercial 6-18 stations in 6 station increments as approved by Lowe’s Design Engineering Director:
	1. Interior Control Enclosures:  UL compliance NEMA 3R rated, drip-proof, with key-lock entry and two matching keys.
	a. Body Material:  WeatherTRAK Smart Water Manager is Powder-coated cold-rolled steel WeatherTRAK Light Commercial is plastic.
	b. Mounting:    Surface type for wall.

	2. Control Transformer:  80-VA, 3.2 amp dual voltage (120 or 240 volts) with internal thermal fuse. Additional fuse protection shall be available on the power distribution PCB.
	3. Timing Device:  Adjustable, 24-hour, with 4 automated programming functions available for each station independently. Controller shall be capable of watering on any one of seven day water modes that can be assigned to any one of four programs.
	a. Non-volatile Memory: Real-time clock shall hold data for a period of 7-10 days, while all programming data shall be stored in non-volatile memory for up to 10 years.

	4. Sensor Compatibility:  Controller shall be compatible with both a wired or wireless rain sensor and Data Industrial IR-220 Series flow sensor series from 1” up to 4” size as well as “Insert-Type” models.
	5. Hand-held Remote Compatibility: The controller shall have direct compatibility with Rain Master “Pro MAS UA” and TRC “Commander” series hand-held remotes with cable extension from the receiver to the ET Pro2 central faceplate.
	6. Communication: Controller shall come standard with a wireless GPRS radio that provides two-way Internet communication between the controller and a web-based, password secured central software. This web application software shall have the ability to...
	7. Weather-Based Data: The controller shall be capable of receiving daily weather updates in the form of ET and adjusting a baseline calculated run time previously determined by the controller by integrating site and environmental values on a station ...
	8. Manual Watering: The controller shall have the ability to manually operate a single or all stations with user-defined run times from 1-99 minutes.
	9. AC Compatibility: The controller shall be compatible with optional AC input surge protection devices where applicable.
	10. Weather Validation: Daily ET data delivered to the controller shall be validated by internal climatologists before being sent to the controller. Direct connection to an on-site or off-site weather station without validation of delivered ET will no...


	2.17 Conduit: Underground plastic conduit for remote control wire to the controller or from the flow sensor to the controller shall be Schedule 80 Class III. FS W-C1094. Piping sweeps shall have a minimum radius of 12”.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Remote Control Wire: No. 14 AWG minimum, between controllers and automatic control valves (#12 AWG minimum for runs over 2,500 LF); color-coded different from feeder-circuit-cable jacket color; with insulation of different colors for different area...
	c. Wiring Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type wire-nut or connector, epoxy resin moisture seal, plastic molded enclosure, suitable for direct burial applications.
	1) 3M Direct Bury (DBY) splice kits by 3M Corporation, Austin, TX (512) 984-5667, no other equal will be accepted.


	2.18 Wiring: 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial. For wire installed in conduit use stranded THWN, 12 gauge wire per local and state electric code
	2.19 BOXES FOR AUTOMATIC CONTROL VALVES/QUICK COUPLERS
	A. Polymer-Concrete (or Injected Mold, or Structural Foam HDPE) Boxes:
	1. Location: Valve boxes shall be located in pervious landscape areas and shall not be subject to high traffic loading.
	2. Manufacturers: Valve boxes shall be constructed of polymer-concrete, injected-molded, or structural foam HDPE resin. Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Rain Bird VB-STD series.

	3. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Valve Box shall be Rectangular. Shut off Valves and Quick Coupler Valves shall be Round.
	c. Sidewall Material:  Polymer concrete or injected molded structural foam HDPE resin with lateral and vertical sidewall design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	d. Cover Material: Reinforced polymer concrete, or injected molded structural foam HDPE resin with cover design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	1) Color: Box and Lid to be green. (Local ordinances may require lids or boxes or both to be purple when recycled or reclaimed water is used – box and lid color shall be per local ordinance when recycled or reclaimed water is used).
	2) Lettering:  "VALVE BOX."



	B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches (75 mm) maximum.

	2.20 FLOW SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following; Creative Sensor Technology FSI-T10, FSI-T15 and FSI-T20 or Data Industrial – IR-220 Series (Badger Meter).  Only these models have direct compatibili...


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Existing utilities: Irrigation Contractor shall contact all appropriate utility companies prior to beginning installation, to locate underground utilities. Installation shall not commence until all underground utilities are located and marked.
	B. Schedule: The Irrigation Contractor shall carefully schedule the work with the Landscape Contractor in order to coordinate with other Site Contractors, Developers and Subcontractors. Schedule installation after completion of site grading. Irrigatio...
	C. Prior to Installation: Verify that the point of connection, flow rate, and static and dynamic pressures meet design criteria. Review planting plans in order to minimize conflicts between larger plant materials and irrigation heads. Review construct...
	D. Layout: It is the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure full and complete coverage (with 100% overlap) of all areas. Contractor shall make any necessary minor adjustments to layout as requir...
	1. Where possible, use same sprinkler with different nozzle that increases the radius to provide head-to-head coverage. Increase pipe sizing as needed to prevent hydraulically overloading the valve zone or causing unacceptable friction losses (higher ...
	2. For mainline pipe shown crossing parking lots, or parking lot islands, the mainline pipe shall be 12” inside the planting curbing. Avoid planting trees or shrubs directly above the mainline whenever possible.
	3. Do not install more than one remote control valve in a single rectangular valve box.
	4. Install quick couplers in 10” round valve boxes.
	5. If valve boxes are located in parking lot islands, install 6” from back of curb and away from corners where errant vehicular traffic may cause damage.
	6. Lay out work as accurately as possible to the submitted shop drawings.
	7. Sleeves are required wherever piping or electrical wires are placed under paved surfaces. Install sleeves prior to commencement of paving.
	8. Pipe sizes shall conform to those shown on the Drawings. Pipe size and valve size may not be changed unless approved in writing by the Owner.
	9. Where piping is shown on Drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planting (pervious) areas.

	E. Design Changes: Monetary consideration will not be made for any design change without written request by the Contractor and written approval by the Owner prior to implementing the change in the field. Monetary compensation for a design change appro...

	3.02 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section 02300 “Earthwork” (forthcoming Division 31 Section "Earth Moving").
	1. Perform all excavation as required for installation of the work included under this Section including shoring of earth banks if necessary. Restore all surfaces, existing underground installations, or other improvements damaged or cut as the result ...
	2. Should utilities not shown on the drawings be found during excavations, Contractor shall promptly notify the Owner for instructions as to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from h...
	3. Trenches shall be open vertical sided construction wide enough to provide free working space around work installed and to provide ample space for backfilling and compacting.
	4. When 2 pipes are to be placed in the same trench, a 6 inch space is to be maintained between pipes. The Contractor shall not install 2 pipes with one directly above the other.
	5. Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	6. All laterals and mainline trenches shall be sufficiently sloped to provide positive drainage through drain valves.
	7. Backfill into trenches once mainline piping, conduit or remote control wires have been installed shall be placed in 4” lifts and compacted to a minimum of 90%. Mechanical whackers or sheep foot shall be used to obtain this level of compaction. Usin...

	B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below sub-grade under pavement and slabs.
	C. Provide minimum cover over top of underground piping according the Drawing or at minimum provide  the following depths of cover:
	1. Irrigation Main Piping:  Minimum depth of 24 inches (600 mm) below finished grade, or not less than 12 inches (300 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping:  18 inches (300 mm).
	3. Drain Piping:  12 inches (300 mm).
	4. Sleeves:  24 inches (600 mm).
	5. Control Wires: 18 inches (300 mm).


	3.03 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.04 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. General:
	1. All pipe, fittings and valves shall be carefully placed in the trench. Interior of pipes shall be kept free from dirt and debris and open ends shall be closed by approved means when installation is not in progress.
	2. All lateral connections and other connections shall be made to the side of the mainline pipe, no top of pipe connections will be allowed.

	C. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	D. Install pipes in trench bedded at least 2 inches of finely divided material with no rocks or clods over 1 inch diameter to provide uniform bedding. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction. One ...
	E. Does not lay PVC pipe when there is water in the trench.
	F. Cutting PVC pipe will be with pipe cutter or hacksaw to ensure a square and even cut. Burrs at the cut ends shall be removed prior to installation of the pipe.
	G. Install piping free of sags and bends.
	H. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	I. Install fittings for changes in direction and branch connections.
	J. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	K. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install piping in sleeves under parking lots, roadways, and sidewalks.
	N. Install sleeves made of PVC pipe and socket fittings, and solvent-cemented joints.
	O. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.



	3.05 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Plastic Sprinkler Heads and Remote Control Valves shall use Teflon tape only. Teflon paste or joint compound is strictly forbidden from use.
	3. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.
	4. Use strap-type friction wrench to tighten.
	5. When connection is plastic to metal, male adapters shall be used. Male adapters shall be hand tightened plus one turn with the strap wrench.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	4. Joints shall be allowed to cure a minimum of one hour before applying any external stress on the piping and at least 24 hours before placing the joint under water pressure unless otherwise specified by the manufacturer.


	3.06 VALVE INSTALLATION
	A. Valve Boxes:
	1. Valve boxes shall be set 1” above finish grade in lawn landscape planting areas and 3” above finish grade in landscape planting beds where mulch will be applied.

	B. Shut-Off Valves: Shall be installed at the following locations (all in planted or lawn areas):
	1. After backflow preventer and prior to main supply loop.
	2. Between mainline and each remote control valve.
	3. All shut-off valves to be placed in valve boxes.

	C. Irrigation Control Valves/ Master Valves:  Shall be installed as shown in details and in accordance with manufacturer’s instructions and these specifications.
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Pressure regulating valves shall be adjusted so the most remote sprinkler heads operate at pressure specified.
	3. For valve boxes that incorporate drip valve assemblies, oversized or elongated boxes shall be used. The placement of the remote control valve, pressure regulator and filter shall allow the filter to be serviced (removed and replaced) within the val...
	4. Remote control and master valves shall be set plumb and level (parallel to piping) unless otherwise noted.
	5. No more than one remote control valve per valve box shall be installed which shall be placed parallel to one another whenever possible.

	D. Quick Coupling Valves:
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Installed on 3 elbow PVC Schedule 80 swing joint assembly.

	E. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	1. Install valves and PVC pipe with restrained, gasket joints.

	F. Pressure-Reducing Valves:  Install in boxes for automatic control valves.
	G. Drain Valves:  Install one (1) at mainline and one (1) per lateral line in underground piping in boxes for automatic control valves and at sufficient intervals to provide complete drainage of all piping

	3.07 SPRINKLER INSTALLATION
	A. General: All sprinkler heads within a zone shall be of the same type and have matched precipitation rates and shall operate at the same pressure. All sprinkler heads shall be pop-up type; permanent shrub risers are not permitted.
	B. Layout: Shrub beds and lawn areas are to be on separate valves (zones).
	1. Place part-circle pop-up sprinkler heads 6 inches from the edge of adjacent walks, curbs and mowing bands or paved areas.
	2. All sprinkler heads are to be adjusted for the proper radius and direction of spray pattern to prevent over spraying onto walks pavement or buildings.
	3. Heads are to be placed perpendicular to finished grade unless otherwise indicated on the Drawings.
	4. Sprinkler heads installed in lawn areas where turf has not been established shall be set 1 inch above the proposed finished grade. Heads installed in this manner will be lowered to grade when the turf is sufficiently established to allow walking on...

	C. Thoroughly flush out all water lines under a full head of water before installing heads, valves, and quick couplers. Maintain flushing for a minimum of three minutes at the valve located furthest from the water supply. Cap or plug all openings to p...
	D. Install sprinklers at manufacturer's recommended heights.
	E. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

	3.08 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. General: Type, arrangement, sizes, water flow data and mounting heights (when shown on the Drawings) as shown on Drawings and Details.
	1. Install freestanding emitters on pipe riser to mounting height indicated.
	2. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	3. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	4. Install drip tubes with direct-attached emitters on ground.
	5. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	6. Install off-ground supports of length required for indicated mounted height of device.
	7. Install application pressure regulators in piping near device being protected, and in control-valve boxes.
	8. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.


	3.09 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Controller shall be wall mounted in a locking box as shown on the Irrigation Drawings.
	2. Suitable electrical supply to be supplied by the Electrical Subcontractor. Applicable electrical codes from the regulatory jurisdiction shall take precedence in connecting the 110 volt electrical service to the controller. All high voltage wire sha...
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Install controller. Connect remote control valves to controller in sequence to correspond with station setting beginning with number 1, then number 3, then 3 etc…

	B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas. Where m...
	C. Provide expansion curl in control cable at intervals of 100 LF. Expansion curls are formed by wrapping at least 5 turns of wire around a one inch diameter pipe, then withdrawing the pipe.
	D. The main line shall have two spare wires installed its entire length and to the automatic controller. Label each end “Spare Wire”. A spare wire shall be installed and terminated with a 3DBY connector at each valve manifold. These un-used wires shal...

	3.10 CONNECTIONS
	A. Comply with requirements for piping specified in Division 2 Section 02510 “Water Distribution” (forthcoming Division 22 Section "Facility Water Distribution Piping") for water supply from exterior water service piping, water meters, protective encl...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.11 FLOW SENSORS
	A. Locate the flow sensor downstream of the master valve and upstream of the first remote control valve within a valve box.
	B. Flow meter size should be specified to operate within the irrigation system’s hydraulic requirements.  In some cases the flow meter size may be smaller than the specified mainline pipe.
	C. Install the flow sensor in a vertical orientation by using the solvent weld fittings to connect into the mainline pipe.  Locate the molded arrow on top of the flow sensor insert and confirm this is pointing parallel to the direction of water flow. ...
	D. Follow recommended reduction in mainline pipe sizing upstream and downstream of the flow sensor avoiding any changes in pipe direction within 5 pipe diameters downstream of this installation.
	E. Use a twisted pair of solid copper wire suitable for direct burial to connect the flow sensor to the controller.  Before making connection to the flow sensor, verify wire continuity with a multi-meter via an Ohms check.  Twist the field wires toget...
	F. Sensor wire shall be continuous without any wire splices unless absolutely necessary.  If necessary, locate wire splice in a round valve box that is clearly marked on the “as-built” drawings as a flow sensor junction box.
	G. Make a water-tight connection between the flow sensor wire and the direct burial wire back to the controller with 3M DBY connectors or an approved equal.
	H. Maximum cable length for 14 AWG wire shall not exceed 2500 linear feet. Be sure to leave sufficient flexibility in the wire to allow for changes in direction or for future servicing.
	I. Use different colored wire to distinguish between the red wire (+) and black wire (-).  Polarity must be maintained with terminating into the Flow sensor input in the irrigation controller.
	J. Do not place flow sensor wire in the same trench as any high voltage wires (120 volts and higher).  If flow sensor wire must cross over high voltage wires, it shall be done perpendicular to the high voltage line and have at least 10” of vertical se...
	K. Set the High Flow threshold value to be slightly higher than the station with the highest GPM demand.  Set the High Flow delay period depending on the irrigation system’s layout and mainline length.
	L. Set the No Flow threshold value slightly higher than the station with the lowest GPM.  Again set the No Flow delay period depending on the irrigation system’s layout and mainline length.
	M. Set the Leak Detection threshold value above the expected flow value for a single quick coupler or hose bib.  Again set the Leak Detection delay period depending on the irrigation system’s layout and mainline length.
	N. Conduct a test of each of these flow monitoring functions once the irrigation system is complete as part of the acceptance of this phase of installation.

	3.12 RAIN SENSORS AND RAIN/FREEZE
	A. Install owner-furnished product.
	B. Install in sensible place that will capture rain water effectively without overhead interference and with receivers mounted outside of any metal enclosures. Install wired type rain sensor wires to RS port on controller.  Activate the rain sensor pe...

	3.13 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification.
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  Affix controller name (e.g. “Controller A”) on inside of controller cabinet door with letters minimum 1 inch high. Affix a non-fading copy of irrigation diagram to cabinet door below controller name. Irrigation diagram to be sealed between t...
	2. Text: In addition to identifying each unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Equipment Tags: Install printed or engraved plastic-laminate remote control valve numbers corresponding to zones assigned on the Controller for each remote control valve. Tag number shall be affixed to remote control valve inside of valve box.
	D. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

	3.14 FIELD QUALITY CONTROL
	A. Tests and Inspections: All testing shall be completed under the supervision of the Owner or Owner’s Representative. Submit written requests for inspections to the Owner at least 3 days prior to the anticipated inspection date. The Contractor is sol...
	B. Contractor shall test the completed system to verify that the system operates according to the design criteria.
	C. The Contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work at all times. Any work covered (out of view) without approval of the Owner must be uncovered, if required for examination at the Contrac...
	D. Irrigation inspections shall consist of:
	1. Mainline Pressure “Hydrostatic” Test
	2. Leak Test
	3. Coverage Test
	4. Operational Test
	5. Final Inspection

	E. Mainline Pressure “Hydrostatic” Test: Shall be an inspection of the completed mainline installation prior to backfilling trenches, after welded PVC joints have cured as per manufacturer’s instructions. If mainline trenches are backfilled prior to c...
	1. Test to be completed after irrigation mainline, gate valves and quick couplers have been installed but prior to installing remote control valves.
	2. Open all isolation valves, fill all lines with water and shut off at meter. Pressurize the main with air to 100 psi and monitor gage for pressure loss for 4 hours. Leave fittings exposed throughout testing. Pressure mainline via a hand pump or air ...
	3. Leaks resulting from tests shall be repaired and tests repeated until system passes. Test all isolation valves for leakage. No additional work or payments will be allowed until all leaks are repaired and the pressure test requirements are met as no...

	F. Leak Test: Shall be an inspection of the completed installation of non-pressurized laterals.
	1. Test piping after laterals and risers are installed and system is fully operational. Charge system and leave trenches open to detect possible leaks.
	2. Repair leaks and retest until no leaks exist.

	G. Coverage Test: After installation of sprinkler heads, adjust sprinkler heads for proper radius and direction of spray pattern to prevent over spraying onto walks, pavement or building.
	H. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Any irrigation product will be considered defective if it does not pass tests and inspections.

	I. Final Inspection: Conduct final inspection in conjunction with the final inspection of lawn, shrub and tree planting.
	1. Final Inspection will not occur without the Owner’s possession of “As-Built” record drawings and without completing previously noted corrections, or without preparing the system for inspection

	J. Prepare test and inspection reports.

	3.15 PROGRAMMING
	A. Complete the WeatherTRAK Smart Water Manager Installation & Program Settings Worksheet, leave copy with controller and send copy to HydroPoint Data Systems via fax or email.  If the worksheet was already prepared, verify settings and correct as nec...
	B. Run each zone manually and walk site to complete WeatherTRAK Program Worksheet (provided with each controller). Program worksheet is a simple punch list that documents zone by zone site data including sprinkler type, soil type, plant type, sun expo...
	C. Enter set up information including date, time, time-zone and maximum active stations.
	D. Program days and times. Enter desired water day patterns, start times and water windows to meet site needs.
	E. Program stations in automatic mode by setting each station to Auto and then entering data from Program Worksheets including sprinkler type, soil type, plant type, sun exposure and slope (precipitation rate and root depth are adjustable for maximum ...
	F. For newly planted landscapes: stations and zones should be programmed in “User NO ET Mode” for a period of time (ranging from 15 to 45 days) to establish roots before being switched to “Auto Mode”. In “User NO ET Mode”, WeatherTRAK controller can b...

	3.16 STARTUP SERVICE & SERVICE ACTIVATION
	A.  Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.

	B. Service Activation
	1. NOTE:  SIMPLY STARTING-UP THE CONTROLLER AND RUNNING ON “USER NO-ET” MODE IS INCOMPLETE SERVICE ACTIVATION.  USER-NO ET MODE WILL NOT REALIZE WATER SAVINGS ANTICIPATED BY THE OWNER.
	2. Activate service to controller(s) by calling WeatherTRAK Customer Service at (800) 362-8774.
	3. Have ready: Controller Serial Number(s), Customer Name and Controller Address (process should take 7-10 minutes).


	3.17 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with turf areas and not more than 1/2 inch (13 mm) above, finish grade.

	3.18 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.19 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.20 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping, shall be the following:
	1. SDR 21, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping, shall be  the following:
	1. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	E. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 40, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	F. Risers to Aboveground Sprinklers and Specialties:  Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	G. Drain piping shall be the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.


	3.21 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron Gate valve, resilient seated; Iron Gate valve casing; and operating wrench (es).

	B. Throttling-Duty Valves:
	1. NPS 2 (DN 50) and Smaller:  Plastic automatic control valve.
	2. NPS 2-1/2 and NPS 3 (DN 65 and DN 80):  Plastic automatic control valve.

	C. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences and Gates.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete equipment bases/pads for gate operators, drives, and controls and post concrete fill.
	2. Division 26 Sections for electrical service and connections for motor operators, controls, limit and disconnect switches, and safety features and for system disconnect switches.
	3. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.

	C. Alternates:  Refer to Division 2 Section "Alternates" for description of Work in this Section affected by alternates.

	1.03 REFERENCE STANDARDS
	A. AASHTO M181 – Standard Specification for Chain Link Fence
	B. ASTM A153 – Standard Specification for Hot Dip Zinc Coating on Iron and Steel Hardware and ASTM A 641 – Standard Specification for Zinc-Coated Galvanized Carbon Steel Wire
	C. Military Specification MIL-P-26915 – Primer Coating, Zinc Dust Pigmented for Steel Surfaces
	D. Federal Specification TT-P-641 - Primer Coating, Zinc Dust – Zinc Oxide (Galvanized Surfaces).

	1.04 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates as indicated on the plans and within this specification.

	1.05 SUBMITTALS
	A. Product Data:  Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Gate operators, including operating instructions.
	5. Accessories.

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	1. Gate Operator:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.

	C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual units showing the full range of colors available for components with factory-applied color finishes.
	D. Samples for Verification:  For each type of chain-link fence and gate indicated.
	1. Polymer-coated steel wire (for fabric) in 6-inch (150-mm) lengths.
	2. Polymer coating, in 6-inch (150-mm) lengths on shapes for posts, rails, wires, and gate framing.

	E. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.

	F. Qualification Data:  For Installer.
	G. Field quality-control test reports.
	H. Maintenance Data:  For the following to include in maintenance manuals:
	1. Polymer finishes.
	2. Gate operator.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.07 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Interruption of Existing Utility Service:  Do not interrupt utility services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of utility services.
	2. Do not proceed with interruption of utility services without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Any manufacturer producing fencing products of fabric and framework specified by descriptions and as shown on the drawings subject to compliance with requirements.

	2.02 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic-coated wire (unless otherwise indicated on the drawings) woven from 11 gage (American Wire Gage) wire (0.0907 inches).
	a. Mesh Size:  2 inches (50 mm).
	b. Weight of Metallic (Zinc) Coating:  ASTM A 392, Type II, Class 2, 2.0 oz. /sq. ft. (610 g/sq. m) with zinc coating applied after weaving.
	c. Polymer Coating:  ASTM F 668, (Type IV) Class 2a or 2b over metallic-coated steel wire.
	1) Color:  Black or as indicated on the drawings, complying with ASTM F 934.




	2.03 INDUSTRIAL FENCE FRAMING
	A. The Contractor shall furnish galvanized steel fence framework, unless otherwise specified on the drawings.
	B. Posts and Rails:  Posts shall meet requirements of AASHTO M181 except as otherwise provided with a 5% maximum weight tolerance for all posts and rails.
	1. Vinyl coated posts shall be pipe posts meeting the requirements and shall have a fusion bonded vinyl coating at least 10 mils thick. The vinyl shall meet the requirements of AASHTO M181 and shall be black.
	2. Posts shall be fitted with ornamental caps. The base of cap to fit securely over top of post to guard against moisture.
	3. Brace rails shall be furnished with suitable metal connections to fasten securely to posts. Top rail shall be provided with expansion sleeves and couplings not less than 7 inches long and shall be furnished in minimum lengths of 15 feet. The comple...
	4. Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	a. Group:  round steel pipe.
	b. Fence Height:  as shown on the plan.
	c. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	d. Post Diameter and Thickness:  According to ASTM F 1043.
	1) Brace Rail and Top Rail:  1.66 inches (42 mm).Steel Pipe
	2) Line Post:  1.90 inches O.D. Steel Pipe
	3) End, Corner and Pull Post:  2.875 inches (73 mm). Steel Pipe
	4) Gate Posts, Double Gate: 2.875-inch (73-mm) diameter, and 4.64-lb/ft. (6.91-kg/m) Steel Pipe.
	5) Gate Posts, Single Gate: 4-inch (102-mm) diameter, 8.65-lb/ft. (12.88-kg/m) weight Steel Pipe


	5. Coating for Steel Framing:
	a. Metallic Coating:
	1) Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz. /sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.

	b. Polymer coating over metallic coating. Polymer coating shall be black and at least 10 mils thick, except that the coating on tension wire, hog rings, and tie wires shall be at least 20 mils thick.



	2.04 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric where top rail is used. If top rail is not used extend along both top and bottom.

	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type II, zinc coated (galvanized) electrolytic process, with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.05 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for single or double swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round.


	C. Frame Corner Construction:
	1. Welded or assembled with corner fittings and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Gate stops for double gates shall be mushroom type flush plate with anchors set in concrete t...
	1. Hinges shall be of size and material to suit gate size, non-lift-off type, offset to permit full 180 degree gate opening. Provide pair of 1-1/2 inch hinges for each leaf over 6 feet in nominal height.
	2. Latch shall be forked type or plunger-bar type to permit operation from either side of gate, with padlock eye as integral part of latch.


	2.06 INDUSTRIAL HORIZONTAL-SLIDE GATES
	A. General:  Comply with ASTM F 1184 for single or double slide gate types.
	1. Classification:  Type I Overhead Slide.
	2. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1184 for materials and protective coatings.
	3. Metal Pipe and Tubing:  Aluminum.  Comply with ASTM F 699 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 1184 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Gate Opening Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel 1.90 inches (48 mm) round.

	4. Bracing Members:
	a. Tubular Steel 1.90 inches (48 mm) round.


	C. Frame Corner Construction:
	1. Type I Overhead Slide Gates:  Welded or assembled with corner fittings including 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Overhead Track Assembly:  Manufacturer's standard heavy duty track, with overhead framing supports, ball-bearing hanger sheaves, guide stays, bracing, and accessories, engineered to support size, weight, width, operation, and design of gate and rol...
	E. Hardware:  Latches permitting operation from both sides of gate, locking devices hangers roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides o...

	2.07 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate (if used) and bottom rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  0.106-inch- (2.69-mm-) diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.
	b. “Hog Rings” used to fasten fabric to tension wire shall be AWG 11 gage (.091-inch) galvanized steel.


	I. Finish:
	1. Metallic Coating for Hardware and Fittings: Not less than 1.80 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface except any item under 1/8 inch thickness shall have 1.50 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface Type I...
	2. Bolts, nuts, washers, and other threaded items shall be galvanized in accordance with ASTM A153.
	3. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.


	2.08 PRIVACY SLATS
	A. Material:  Polyethylene tubular slats, not less than 0.023 inch (0.58 mm) thick, manufactured for chain-link fences from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with vandal-resistant fastene...
	B. Color:  As indicated on Drawings.

	2.09 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to ASTM C 94...
	1. Concrete Mixes:  Normal-weight concrete [air entrained] with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 1-inch to 3-inch (25-mm to 75-mm) slump, 4% to 8% air entrainment and 1-inch (25-mm) maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions. Dry-packaged concrete mix may be used meeting minimum strength requirements as noted.

	2.10 GROUT AND ANCHORING CEMENT
	A. No shrink, Nonmetallic Grout:  Premixed, factory-packaged, non staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, no shrink, non staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide ...

	2.11 POLYMER FINISHES
	A. Supplemental Color Coating:  Where indicated on the drawings and in addition to specified metallic coatings for steel, provide fence components with polymer coating.
	B. Metallic-Coated Steel Tension Wire:  PVC-coated wire complying with ASTM F 1664, Class 2b.
	C.  Metallic-Coated Steel Framing and Fittings:  Comply with ASTM F 626 and ASTM F 1043 for polymer coating applied to exterior surfaces and, except inside cap shapes, to exposed interior surfaces.
	1. Polymer Coating:  Not less than 10-mil- (0.254-mm-) thick PVC or 3-mil- (0.076-mm-) thick polyester finish.

	D. Color:  Black or as indicated on the drawings, complying with ASTM F 934.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Owner.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property mon...

	3.03 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.04 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes to depths of not less than 3 feet below finished grade for posts to diameters of not less than 4 times post diameter and at spacing indicated on plan. Excavate only in firm compacted or undisturbed soil.
	B. Post Setting:  Set posts in concrete at a maximum of 10 feet on center or as indicated on the plan.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Posts to be centered and placed 3 inches above bottom of hole.
	3. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Trowel to a smooth finish and slope away from post. Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2 inches (50 mm) above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2 inches (50 mm) or as indicated on drawings below grade to allow covering with surface material.
	c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with no shrink, nonmetallic grout, mixed an...


	C. Rock or Concrete Pavement: Where rock or concrete pavement or slabs occur within the required depths, a hole of a diameter slightly larger than the largest dimension of the post shall be drilled into the rock or concrete. Fill annular space between...
	D. Retaining Walls and Reinforced Slopes: Where posts are required at retaining walls or reinforced slopes, posts shall be installed according to the retaining wall, segmental retaining wall or reinforced slope manufacturer’s recommendations and as sh...
	E. Extra Length: Where extra post length is needed posts shall not be fabricated by welding short sections of posts together to provide a longer post.
	F. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more or as indicated on Drawings.
	G. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	H. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at mid height of fabric 6 feet (1.83 m) or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	I. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) diameter hog rings of same material and finish as fabric ...
	1. Top Tension Wire:  Install tension wire through post cap loops.
	2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	J. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	K. Bottom Rails:  Install, spanning between posts.
	L. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade and surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to fr...
	M. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.
	N. Hog Rings: Fabric may either be fastened to the tension wire using 11 gage galvanized hog rings spaced at 24 inch intervals, or the tension wire may be woven through the fabric. Hog ring ties shall be made at fabric joints with the ring passing com...
	O. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches (610 mm) o.c.

	P. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	Q. Field Weaving: Contractor is permitted to connect rolls and pieces of chain link fabric to each other by field weaving provided it matches and is identical in appearance and strength with the machine weaving at the factory.
	R. Privacy Slats:  Install slats in direction indicated, securely locked in place only as shown on drawings.

	3.05 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.06 ADJUSTING
	A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks engag...

	3.07 REPAIR OF GALVANIZING
	A. Galvanized surfaces that are degraded or damaged at any time after the application of metallic coating shall be replaced or repaired.
	1. Thoroughly brush the damaged area removing all loose and cracked coatings with wire brush.
	2. Paint affected area with 2 coats of zinc paint meeting Military Specification Mil-P-26915 for Type 1 or Federal Specification TT-P-641, and shall be thoroughly mixed prior to application.
	3. Paint shall be applied 3 to 4 mils thick per coat. Tinted paint is not allowed. Total thickness of two coats shall not be less than 3 mils when dry.
	4. In lieu of repair by painting, other methods of repair may be approved only as acceptable to the Owner.

	B. Excessive damage to galvanized surfaces as determined by the Owner shall be cause for rejection. Rejected galvanized material shall be replaced at no cost to the Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Landscape edgings.
	5. Tree grates.

	B. The Contractor shall furnish all materials and perform all work in accordance with these specifications, drawings, and instructions provided by the Owner, so that the intended vegetative cover, plants, trees, etc., flourish beyond the time limits s...
	C. Related Sections:
	1. Division 2 Section "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, and replacing existing trees to remain that interfere with, or are affected by, execution of the Work.
	2. Division 12 Section "Site Furnishings" for exterior unit planters.
	3. Division 2 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	4. Division 2 Section “Earthwork" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	5. Forthcoming Division 32 Section "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.
	6. Division 2 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Division 2 Section "Unit Prices."
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.04 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	G. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	H. Finish Grade:  Elevation of finished surface of planting soil.
	I. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	J. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, matricides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inte...
	K. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	L. Planting Area:  Areas to be planted.
	M. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	N. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	O. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	P. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	Q. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	R. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1. Trees and Shrubs:  One sample of each variety and size shall be delivered to the site for review and approval by the Owner.  Maintain approved samples on-site as a standard for comparison.  Approved samples may be used as plant materials for the Pr...
	2. Mulch:  1-quart (1-liter) or greater volume of each mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; prov...
	3. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Grates Frames and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design, finish and color selected.
	6. Root Barrier:  Width of panel by 12 inches (300 mm).

	C. Qualification Data Submittal:  For qualified landscape Installer.  Include professional membership documentation and landscape contractor registration number (if applicable in state where project is located). Include list of similar projects comple...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For standardized ASTM D 5268 topsoil, existing native surface topsoil, existing in-place surface soil, and imported or manufactured topsoil.
	F. Warranty:  Sample of special warranty.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration: Installer shall be a Registered Landscape Contractor in the state where the project is located (if applicable in location where project is located).
	3. Experience:  Five years' experience in landscape installation in addition to requirements in Division 2 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be used o...
	3. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	F. Plant Material Observation:  Owner may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Owner retains right to observe trees and ...
	1. Notify Owner of sources of planting materials seven days in advance of delivery to site.

	G. All work completed and materials furnished and installed shall be of the best quality and shall be in strict accordance with the intention of the drawings, specifications and samples. The Contractor shall cooperate with the Owner so that no error o...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball. Lift from the bottom of the root balls or with belts or lifting harnesses of sufficient width not to damage root balls. Do not lift trees by the trunk.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Plants with dried-out roots will be rejected.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.
	5. Protect plants at all times from the sun and from drying winds.
	6. Protect plants from freezing conditions prior to planting.


	1.08 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner seven (7) days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.09 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. The Contractor shall provide the Owner a Warrantee for the work for a period of one year after final acceptance by the Owner.
	2. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	1) Where Installer alleges defects resulting from abuse, lack of adequate maintenance or neglect by Owner, the Installer must officially provide written notification to the Owner within 30 days of the alleged abuse, lack of adequate maintenance or neg...

	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of construction
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	3. Warranty Periods from Date of Final Acceptance:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  12 months.

	4. Include the following remedial actions as a minimum:
	a. Contractor to immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Contractor is responsible for any damage caused by its operations and shall dispose of all green waste, rubbish and excess soil as directed.



	1.10 MAINTENANCE PRIOR TO FINAL ACCEPTANCE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue ...
	B. Initial Maintenance Work to Include: All necessary watering, cultivation, weeding, pruning, wound dressing, disease and insect pest control, protective spraying, straightening plants which lean or sag, adjustments of plants that settle, mowing of t...
	1. Irrigation System (where irrigation system installed on site):
	a. If an irrigation system is installed on the site, it shall be used by the maintenance Contractor for the site watering program.  The Contractor shall use the system and smart controller to maintain plant health while minimizing excess water use.  S...
	1) Use the system in “User No ET” mode until final acceptance.

	b. Where an irrigation system is installed, failure of the system does not eliminate the Contractor's responsibility of maintaining the desired level of moisture necessary to maintain vigorous, healthy plant materials.

	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  The Contractor shall furnish hose and other watering equipment as needed.

	3. Weeding:
	a. Maintenance Contractor shall keep all planting areas free from weeds and undesirable grasses by a method and materials approved by ANA.

	4. Disease and Insect Pest Control
	a. Upon discovery of any disease or insect pest infestation, identify, or have identified, the nature or species of infestation. A method of control in accordance with ANA standards shall be immediately implemented. Application of disease or insect co...




	PART 2 -  PRODUCTS
	2.01 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Quality: Unless specifically noted otherwise, all plants shall be of selected specimen quality, exceptionally heavy, symmetrical, tightly knit, so trained or favored in their development and appearance as to be superior in form, number of branches,...
	1. Trees, shrubs and other plants shall be nursery stock and shall be true to type and name in accordance with the current addition of Standardized Plant Names published by the American Joint Committee on Horticultural Nomenclature.
	2. Plants shall be free of disease, insect pests, eggs or larvae.
	3. Plants shall not be pruned before delivery to the site. Trees with abrasion of the bark, sunscalds, disfiguring knots or fresh cuts of limbs over 1 ¼ inches, which have not completely calloused, shall be rejected.
	4. All plants will have come from locations and grown under climatic conditions similar to those in the locality of the site of the project under construction or have been acclimated to such conditions for at least two (2) years. Unless otherwise appr...
	5. Plants grown in containers shall be of appropriate sizes for the container as specified and be free of circling roots on the exterior and interior of the root ball. Container plants shall have been grown in the container long enough to have establi...

	C. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	1. Plants shall meet the drawing planting list specification for spread, height or container size.
	2. If a range of size is given, no plant shall be less than the minimum size, and not less than 50% of the plants shall be as small as the lower half of the range specified.
	3. Measurements specified are the minimum size acceptable and, where pruning is required, are the measurements after pruning.

	D. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	1. All B&B plants to be moved with the root systems as solid units with balls of earth firmly wrapped with burlap. Diameter and depth of the balls must be sufficient to encompass the fibrous root feeding systems necessary for healthy development of th...

	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F.  Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pro...

	2.02 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone if magnesium is required.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.03 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch (19-mm)] sieve; soluble salt content of 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8. Peat shall be used for planting soil mixture only.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Pine Bark: Horticultural grade milled pine bark, with 80 percent material by volume between 10 and 15 mm. Pine bark shall be aged sufficiently to break down all woody material. pH shall range between 4 and 7.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.04 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. The Contractor is responsible for the safe handling, use and disposal of nitrogen and phosphorus fertilizers and shall be familiar with any local use restrictions, limitations or regulations for their use on the Project.  Any violations, penalties,...
	C. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.
	2. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phos...

	E. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	F. Planting Tablets (if used):  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant...
	1. Size:  5-gram tablets.
	2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.05 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent to a maximum 20% organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4

	B. Existing, native surface topsoil may be used as planting soil if formed under natural conditions with the duff layer retained during excavation process and stockpiled on the site.  Verify suitability of native surface topsoil to produce viable plan...
	1. If quantity of native surface topsoil is insufficient for project needs, supplement with planting soil.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or ...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.06 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood or shredded pine bark mulch
	2. Size Range:  3 inch after settlement, top dressing in all plant beds and around trees planted by the Contractor. Single trees or shrubs shall be mulched to the outside edge of the saucer. Mulch shall be of sufficient character as not to be easily d...
	3. Color:  Natural.

	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 percent of dry weight.

	C. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type: Rounded riverbed gravel or granite chips or as per specified on the drawings..
	2. Size Range: Rounded Riverbed Gravel 2-1/2 inches (63 mm) maximum, 3/4 inch (19 mm) minimum, Granite Chips  3/4 inch (19 mm) maximum, 1/4 inch (6.4 mm) minimum
	3. Stone mulch shall be placed to a depth of 3 inches. Adjust grades allowing for thickness of mulch by cutting or filling. Assure 2% pitch away from building. Rake smooth and even and roll or tamp so that the subgrade is uniformly firm.
	4. Color:  As specified on the plans


	2.07 WEED-CONTROL BARRIERS
	A. Only used under mineral or stone mulch. Nonwoven Geotextile Filter Fabric:  “Easy Gardner Weed Block”, “Dewitt Weed Barrier”, “FibarFelt” or approved equivalent by the Owner. Material to be polypropylene or polyester fabric, 3.5 oz./sq. yd. (101g/s...
	B. Paper Mulch Mat: Material only as approved by the Lowe’s Design Engineering Director. Material to be recycled content, organic, 100% compostable, and 100% bio-degradable paper mulch mat, composed of paper fibers formed into a continuous laminate sh...

	2.08 PESTICIDES and HERBICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted herbi...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.09 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new pressure treated wood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Wood Deadmen:  Timbers measuring 8 inches (200 mm) in diameter and 48 inches (1200 mm) long, treated with specified wood pressure-preservative treatment.
	3. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes.
	4. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.
	5. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	6. Guy Cables:  Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long, with two 3/8-inch (10-mm) galvanized eyebolts.
	7. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.
	8. Proprietary Staking-and-Guying Devices:  Proprietary stake and adjustable tie systems to secure each new planting by plant stem; sized as indicated and per manufacturer's written recommendations. See proprietary staking and guying devices if indica...

	B. Root-Ball Stabilization Materials:
	1. Upright Stakes and Horizontal Hold-Down:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated; stakes pointed at one end.
	2. Wood Screws:  ASME B18.6.1.

	C. Palm Bracing:  Battens or blocks, struts, straps, and protective padding as indicated.
	1. Battens or Blocks and Struts:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-4-inch nominal (38-by-89-mm actual) by lengths indicated.
	2. Straps:  Adjustable steel or plastic package banding straps.
	3. Padding:  Burlap.


	2.10 LANDSCAPE EDGINGS
	A. Wood Edging (“wood header boards”):  Of sizes shown on Drawings, and wood stakes as follows:
	1. Species:  Western red cedar, all heart.
	2. Stakes:  Same species as edging, 1-by-2-inch nominal (19-by-38-mm actual) by 18 inches (450 mm) long, with galvanized nails for anchoring edging.

	B. Steel Edging:  Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths, with loops stamped from or welded to face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Border Concepts, Inc.
	b. Collier Metal Specialties, Inc.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep or as indicated on the drawings.
	3. Stakes:  Tapered steel, a minimum of 15 inches (380 mm).
	4. Accessories:  Standard tapered ends, corners, and splicers.
	5. Finish: Standard paint, zinc or unfinished or as indicated on the drawings. Standard paint or as indicated on the drawings.
	6. Paint Color: As indicated on the drawings.

	C. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Curv-Rite, Inc.
	b. Permaloc Corporation.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep
	3. Stakes:  Aluminum, ASTM B 221 (ASTM B 221M), Alloy 6061-T6, approximately 1-1/2 inches (38 mm) wide by 12 inches (300 mm) long.
	4. Finish: Manufacturer’s standard paint, powder coat paint, natural aluminum or as indicated on the drawings.
	5. Paint Color: As indicated on the drawings.


	2.11 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings of shape, pattern, and size indicated.
	B. Shape and Size: As indicated on the drawings.
	C. Finish: As indicated on the drawings/

	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.
	C. Rolled Erosion Control Blanket/Fabric Netting: Rolled erosion control blanket is to be applied on all slopes exceeding 3:1 and at other locations where indicated on the drawings.  Blankets shall be “Curlex II” by American Excelsior Company, “SC150”...
	D. Rolled Erosion Control Blanket or Turf Reinforcement Matting is to be applied in channels where indicated on the plans. Blanket or matting shall be applied in the direction of the flow of water per manufacturer specifications. RECP and/or TRM as sp...
	E. Tree Wrap: Tree wrap to be breathable synthetic fabric, white in color, delivered in 75 mm (3 inch) wide rolls. Specifically manufactured for tree wrapping. Provide product indicated on the drawings or comparable product such as “Breathable Fabric ...
	F. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	G. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb (0.45 kg) of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of ectomycorrhizal fungi, 33 percent hydrogen, and a maximum of 5.5 perce...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Before commencing work, all trees and shrubs which are to be saved must be protected from damage by the placement of fencing flagged for visibility or some other suitable protective procedure approved by the Owner. No work may begin until this requ...
	2. In order to avoid damage to roots, bark or lower branches, no truck or other equipment shall be driven or parked within the drip line of any tree, unless the tree overspreads a paved driveway.
	3. The Contractor shall use any and all precautionary measures when performing work around trees, walks, pavements, utilities, and any other features either existing or previously installed under this contract.
	4. The Contractor shall adjust depth of earthwork and topsoil when working immediately adjacent to any of the aforementioned features in order to prevent disturbing tree roots, undermining walks and pavements, and damage in general to any existing or ...

	B. Where excavating, fill, or grading is required within the drip line of trees that are to remain, the work shall be performed as follows:
	1. Trenching: When trenching occurs around trees to remain, the tree roots shall not be cut, the trench shall be tunneled under or around the roots by careful hand digging and without injury to the roots.
	2. Raising Grades: When the existing grade at tree is below the new finished grade, and fill not exceeding 12 inches is required, clean, washed gravel graded from 1 to 2 inches in size shall be placed directly around the tree trunk. The gravel shall e...
	3. Lowering Grades: Existing trees in areas where the new finished grade is to be lowered shall have re-grading work done by hand to elevation as indicated on the plans. Roots shall be preserved at the new grade to the extent possible and covered with...

	C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Owner's acceptance of layout before excavating or planting.  Make minor adjustments as required.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.03 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 6 inches (150 mm) for turf areas and 12 inches (300 mm) for shrub bed areas.  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter ...
	1.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime (if liming is required) with dry soil before mixing fertilizer. Ground limestone to be omitted for acid soil plants.

	2. Spread planting soil to a depth of 6 inches (150 mm) for turf areas, and 12 inches (300 mm) for shrub beds, but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or sub grade is frozen, muddy, or...
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Planting soil which must be transported across finished walks shall be delivered in such a manner that no damage will be done to the walks. The Contractor shall be responsible for repair of such damage.
	c. Placement shall be such that after final settlement where will be good drainage (and conforming to the elevations shown on drawings).


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  If indicated on the drawings, and at time directed by Owner, broadcast dry product uniformly over prepared soil at application rate indicated on the drawings.

	3.04 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide or at least 12 inches (300 mm) wider than ball diameter, whichever is greater, for balled and burlapped and container grown stock.
	2. Excavate only deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight, after working hours, or when unattended by Installer’s personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be used as planting soil if meeting ASTM D 5268 Topsoil and this specification.
	C. Obstructions:  Notify Owner if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations. Owner may require plant pits to be relocated, the pits enlarged or drilled through hardpan layer or plants deleted from th...
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Owner if subsoil conditions evidence unexpected excessive compaction or water seepage or retention in tree or shrub planting pits.
	1. Excessive Compaction: Where unsuitability within the planting area is deemed by the Owner to be due to excessive compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other construction materials in the sub grade, a...
	2. Water Seepage or Retention: Where sub grade is deemed unsuitable by Owner due to excessive moisture (in excess of 30%), then such a condition shall be rendered suitable by installation of a sub drainage system or by other means described elsewhere ...

	E. Fill excavations with water and allow percolating away before positioning trees and shrubs.

	3.05 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades, or as indicated on the planting details.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings, place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root bal...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set container grown stock plumb and in center of planting pit or trench with root flare level with finish grades, or as indicated on the planting drawings and details.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root ball...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set fabric bag-grown stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from fabric bag without damaging root ball or plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Fertilize as indicated on the drawings.
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. Set and support bare-root stock in center of planting pit or trench with root flare level with adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Fertilize as indicated on the drawings.
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	G. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...
	H. When indicated on the drawings or when necessary for the specific project conditions, wrap the trunk of newly planted trees. Wrapping may be required for thin-barked species, where reflective surfaces affect newly planted trees, or when orientation...
	1. Wrapping material shall be applied from the base of the tree to the first branch.
	2. All wrapping material shall be removed no later than the end of the year after planting.


	3.06 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.07 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.08 TREE STABILIZATION
	A. Install trunk stabilization only when indicated on the plan or when necessary for specific conditions encountered on the site. :
	1. Poor quality trees with cracked, wet, or loose root balls, poorly developed trunk-to-crown ratios, or undersized root balls shall be rejected if they require staking.
	2. Where required, stakes and guys will be installed immediately upon planting, and shall be removed at the end of the first growing season.
	3. Upright Staking and Tying:  When required stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out, and only as directed by the Owner or shown on the dr...
	4. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Trees larger than 14 feet in height and more than 3 inches in caliper shall be staked and guyed if indicated on the drawings or where necessary for site conditions. Securely attach no fewer than three guys to stakes 30 inches (...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen buried at least 36 inches (900 mm) below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.


	C. Palm Bracing:  Install bracing system at three or more places equally spaced around perimeter of trunk to secure each palm until established unless otherwise indicated.
	1. Site-Fabricated Palm-Bracing Method:
	a. Place battens over padding and secure battens in place around trunk perimeter with at least two straps, tightened to prevent displacement.  Ensure that straps do not contact trunk.



	3.09 ROOT-BARRIER INSTALLATION
	A. Install root barrier only where shown on Drawings.
	B. Align root barrier with paving or hardscape element and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.

	3.10 PLANTING IN PLANTERS
	A. Place a layer of drainage gravel at least 4 inches (100 mm) thick in bottom of planter.  Cover bottom with filter fabric and wrap filter fabric 4 – 6 inches (100 – 150 mm) up on all sides.  Duct tape along the entire top edge of the filter fabric, ...
	B. Fill planter with planting soil per drawings.  Place soil in lightly compacted layers to an elevation of 1-1/2 inches (38 mm) below top of planter, allowing natural settlement.

	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in the planting schedule or on the drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. .
	B. Mulch shall be applied within 24 hours of planting.
	C. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of 3-inch (75-mm) average thickness, with 30-inch (750-mm) radius around trunks or stems.  Do not place mulch within 3 inches (75 mm) of trunks or stems. Mulch application should be level ...
	2. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of the plant bed and over the whole surface of the planting area, and finish level with adjacent finish grades.  Do n...
	3. Mineral Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of mineral mulch extending 12 inches (300 mm) beyond edge of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks...


	3.13 EDGING INSTALLATION
	A. Wood Edging (“Wood Header Boards”):  Install edging where indicated on drawings. Fasten each cut joint or connection with two galvanized nails.  Anchor with wood stakes spaced up to 36 inches (900 mm) apart, driven at least 1 inch (25 mm) below top...
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven below top elevation of edging.
	C. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 48 inches (1200 mm) apart, driven below top elevation of edging.
	D. Shovel-Cut Edging:  Separate mulched areas from turf areas with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge at locations as shown on the drawings.

	3.14 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.15 PLANT MAINTENANCE
	A. Maintain plantings immediately after planting by pruning, cultivating, and watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, an...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...
	D. Defective work shall be corrected as soon as possible after it becomes known and weather and season permits.
	E. If a substantial number of plants are weak, dead or otherwise un-acceptable to the Owner at the time of the inspection, acceptance shall not be granted and the Contractor’s responsibility for maintenance of all plants shall continue until replaceme...
	1. All replacements shall be of same kind, size and quality specified in the plant list. They shall be furnished and planted as specified during the next planting season at no cost to the Owner.


	3.16 HERBICIDE OR PESTICIDE APPLICATION
	A. Apply herbicides or pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in p...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before final acceptance, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.18 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Hydroseeding.
	3. Sodding.
	4. Plugging.
	5. Sprigging.
	6. Meadow grasses and wildflowers.
	7. Turf renovation.
	8. Erosion-control material(s).
	9. Grass paving.

	B. Related Sections:
	1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
	3. Division 2 Section “Landscaping” for landscape planting
	4. Division 2 Section "Landscape Irrigation" (forthcoming “Planting Irrigation”) for turf irrigation.
	5. Division 2 Section "Storm Drainage" for subsurface drainage.


	1.03 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete or top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to this Project.

	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	1. Certification of each seed mixture for turfgrass sod.  Include identification of source and name and telephone number of supplier.

	C. Conformance Submittal: Submit Installer’s Qualifications as indicated prior to beginning work for qualified landscape installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For standardized ASTM D 5268 topsoil and imported or manufactured topsoil.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration. Installer shall be a Registered Landscape Contractor (where applicable).
	3. Experience: Five years' experience in turf installation in addition to requirements in Division 2 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.
	6. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis: When soil testing is part of the work, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; dele...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of samples to be taken per instructions from the Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be us...
	3. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nutr...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.



	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	C. Fertilizer: Deliver to site in original unopened standard size bags showing weight, analysis and name of manufacturer. Store in weatherproof place and keep dry to maintain effectiveness. Store partially used bags in sealed containers.
	D. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide perimeter-control measures to prevent displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.


	1.07 PROJECT CONDITIONS
	A. Planting Restrictions:  See drawings for planting periods and specific species for specific planting dates.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.08 MAINTENANCE SERVICE
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established (f...
	1. Seeded Turf:  60 days from date of planting completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Sodded Turf: 30 days from date of installation.
	3. Plugged and Sprigged Turf: 60 days from date of planting completion.



	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: State-certified seed of grass species as indicated on the drawings, with not less than 95 percent germination, not less than 85  percent pure seed, and not more than 0.5  percent weed seed:
	C. Grass Seed Mix:  Proprietary seed mix as indicated on the drawings.

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous gr...
	B. Turfgrass Species: Shall be as indicated on the drawings or as approved by the Owner.
	C. Turfgrass Species:  Sod of grass species (from seed at sod farm) as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

	2.03 PLUGS
	A. Plugs:  Turfgrass sod, certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, cut into square or round plugs, stro...
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Plug Size: Shall be as indicated on the drawings.


	2.04 SPRIGS
	A. Sod Sprigs:  Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Turfgrass Species: Shall be as indicated on the drawings.


	2.05 MEADOW GRASSES AND WILDFLOWERS
	A. Wildflower Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	B. Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	C. Wildflower and Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	D. Seed Carrier:  Inert material, sharp clean sand or perlite, mixed with seed at a ratio of not less than two parts seed carrier to one part seed.

	2.06 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Class:  O, (only in high wind areas) with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through No. 60 (0.25-mm) sieve.
	3. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.07 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm)  sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 percent of dry weight.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or of granular texture, with a pH range of 3.4 to 4.8.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.08 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight, unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.


	2.09 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ASTM D 5268 topso...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.

	B. Existing, native surface topsoil formed under natural conditions with the duff layer retained during excavation process and stockpiled on-site.  Verify suitability of native surface topsoil to produce viable planting soil.  Remove stones, roots, pl...
	1. Supplement with native surface (topsoil) planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume: 1:4.
	b. Ratio of Loose Sphagnum 1:4.


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs or m...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.10 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Non-asphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  NOT PERMITTED.

	2.11 PESTICIDES and HERBICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pest...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.12 EROSION-CONTROL MATERIALS
	A. Rolled Erosion-Control Blankets (RECP):  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. (0.5 kg/sq. m), with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	C. Turf Reinforcement Mats (TRM):  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, thickness as detailed on the drawings.  Include manufacturer's recommended anchora...
	1. Products:  See drawings and details,


	2.13 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, see plan and details for mat thickness.  Include manufacturer's recommende...
	1. Products:  See drawings and details.

	B. Base Course:  Sound crushed stone or gravel complying with [ASTM D 448 for Size No. 8] Division 2 Section "Earthwork" for base-course material.
	C. Sand:  Sound, sharp, washed natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As shown on the drawings or submitted and acceptable to Owner.
	E. Sandy Loam Soil Mix:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate blended with planting soil as specified.  Use blend consisting of 1/2 sand and 1/2 planting soil.
	F. Soil for Paving Fill:  Planting soil as specified on the drawings.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Owner and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches (150 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply superphosphate fertilizer directly to subgrade before loosening.
	2.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth of 6 inches (150 mm) but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod where used.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 8 inches (200 mm).  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches (100 mm) of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply superphosphate fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish gra...
	E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	F. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.04 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For turf reinforcement mats (TRM), install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  Install erosion-control mat and fasten as recommended by material manufacturer.
	C. Fill cells of turf reinforcement mat with planting soil and compact before planting.
	D. For rolled erosion-control blanket (RECP) or mesh, seed area, install RECP from top of slope, working downward, and as recommended by material manufacturer for site conditions and as shown on the details.  Fasten as recommended by material manufact...
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.05 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1/2 inch (13 mm) of f...
	B. Install base course (sand, soil mix, proprietary growing mix, or soil for paving fill) as shown on drawings) and as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving...
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with planting soil mix as shown on the drawings and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.06 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as indicated on the drawings.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 3:1 with RECP installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with turf reinforcement mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 3:1 and not indicated to receive RECP or TRM by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket in loose thickness over seeded ...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment, or bond by spraying with approved tackifier at rate specified by manufacturer.

	G. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 24 hours after completing seeding operations.  Water and soak areas, scatter mulch uniformly and roll surface smooth.

	3.07 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with non-asphaltic fiber-mulch, or manufacturer's recommended tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre (5.2-kg/92.9 sq. m) dry weight, and seed component is deposited at not less...


	3.08 SODDING
	A. Area: Shall be as indicated on the drawings or at minimum a three (3) foot wide strip along walks, roadways and parking areas to reduce erosion.
	B. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 4:1.
	2. Anchor sod on slopes exceeding 6:1 with steel staples spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.09 PLUGGING
	A. Plant plugs in holes or furrows, spaced as indicated on the drawings. On slopes, contour furrows to near level.

	3.10 SPRIGGING
	A. Plant freshly shredded sod sprigs in furrows as indicated on drawings.  Place individual sprigs with roots and portions of stem in moistened soil, as indicated, and fill furrows without covering growing tips.  Lightly roll and firm soil around spri...
	B. Broadcast Method: If broadcast method is indicated on drawings, spread sprigs uniformly over prepared surface at rate indicated and mechanically force sprigs into lightly moistened soil.
	1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
	2. Lightly roll and firm soil around sprigs after planting.
	3. Water sprigs immediately after planting and keep moist by frequent watering until well rooted.


	3.11 TURF RENOVATION
	A. Renovate existing turf.
	1. Damaged by Contractor’s operations, such as storage of materials or equipment and movement of vehicles.
	2. To re-establish turf where settlement or washouts occur or where minor re-grading is required,
	3. Where new planting soil placement and new planting is required
	4. Where sod or vegetation is diseased, wrong species or unsatisfactory
	5. Where foreign materials such as oil drippings, fuel spills, stones, gravel or other material that may or may not be a result of Contractor’s operation.

	B. Mow, dethatch, core aerate, and rake existing turf.
	C. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	E. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm).
	F. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches (100 mm) of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	G. Apply seed and protect with straw mulch, or sod as required for new turf.
	H. Water newly planted areas and keep moist until new turf is established.

	3.12 TURF MAINTENANCE PRIOR TO ACCEPTANCE
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  Water to assure moisture depth is no greater than 3” (50% depletion of 6 inches) at any one time until established.
	1. If an irrigation system is installed on the site it shall be used for the site watering.  Use the installed irrigation system and set the controller to “User No ET” mode until final acceptance.
	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  If water is not available on-site the Contractor shall provide all necessary water.  The Contractor shall furnish all labor, watering equipment, fuel and equipment necessary to transport and apply wat...
	c. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	d. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.


	C. Protection: Protect seeded or sod area from trespass during grass establishment. Furnish and install fences, signs, and barriers or any other necessary temporary protective devices. Damage resulting from trespass, erosion, settlement, or other caus...
	D. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowing.  Do not delay mowing unt...
	1. Bentgrass to a height of 1 inch (26 mm) or less.
	2. Bermudagrass to a height of  1 to 1-1/2 inch (26 to 40 mm).
	3. Centipedegrass, perennial ryegrass and zoysiagrass to a height of 1 to 2 inches (25 to 50 mm).
	4. Kentucky bluegrass, buffalograss and red fescue to a height of 1-1/2 to 2 inches (38 to 50 mm).
	5. Bahiagrass, turf-type tall fescue, and St Augistinegrass to a height of 2 to 3 inches (50 to 75 mm).

	E. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) to turf area.


	3.13 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Owner:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with uniform coverage exceeding 85 percent perennial vegetative cover.
	2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.
	3. Satisfactory Plugged Turf:  At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.
	4. Satisfactory Sprigged Turf:  At end of maintenance period, the required number of sprigs has been established as well-rooted, viable plants, and areas between sprigs are free of weeds and other undesirable vegetation.

	B. After grass growth has started all areas or parts of areas, which fail to show a uniform stand of grass for any reason whatsoever shall be re-seeded repeatedly until all areas are covered with a satisfactory growth of grass at no additional cost to...
	C. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.14 MEADOW GRASSES AND WILDFLOWERS
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.

	B. Sow seed at a total rate as shown on the drawings.
	C. Brush seed into top 1/16 inch (1.6 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying compost or straw mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm), and roll surface smooth.
	E. Water newly planted areas and keep moist until meadow is established.

	3.15 MEADOW GRASSES AND WILDFLOWER MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow.  Roll, regrade, and replant bare or eroded areas and remulch.  Provide materials an...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  If indicated on the drawings, install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine sprays at a minimum rate of 1/2 inch (13 mm) per week until final acceptance unless rainfall precipitation is adequate.


	3.16 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with requirements of authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in...
	B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	SECTION
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	building, an updated ‘LAR’ will be required.  Lowe’s Design Engineering Directors (DED’s) shall contact Laura Nixon to initiate the updating process.  The completed ‘LAR’ will be posted to Sitefolio.com as stated before.
	402.3    Lowe’s shall be responsible for paying all services provided by Jensen Hughes for preparing the ‘LAR’ and any updates to the “LAR” as listed under section 402.
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	200  SITE DESIGN CRITERIA
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	Phase 2
	Phase 3

	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 0 Section “Application for Payment for Construction and Final Acceptance” for submitting Applications for Payment and the Schedule of Values.
	2. Division 1 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 1 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.
	4. Division 1 Section "Quality Requirements" for submitting test and inspection reports and for mockup requirements.
	5. Division 1 Section "Closeout Procedures" for submitting warranties.
	6. Divisions 0 through 16 Sections for specific requirements for submittals in those Sections.
	1. Division 2 Civil
	a. Demolition
	b. Earthwork
	c. Trench Excavation and Backfill
	d. Waste Water Pump Stations
	e. Aggregate Base Course
	f. Hot-mix Asphalt Paving
	g. Concrete Pavement, Curb and Sidewalk
	h. Concrete Paving Joint Sealants
	i. Asphalt Seal Coat
	j. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement
	k. Landscaping / Plants / Turf (materials and qualification data)
	l. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Building Fencing Systems – Chain Link
	b. Building Fencing Systems – Tubular Steel/Ornamental
	c. Termite Control

	3. Division 3
	a. Concrete Mix Design (See 03300 or 03310 for submittal Form)
	b. Tilt-Up Concrete
	c. Pre-Cast Concrete
	d. Steel Reinforcement

	4. Division 4
	a. Concrete Unit Masonry Assemblies
	b. Face Brick
	c. Reinforcement
	d. Mortar and Grout

	5. Division 5
	a. Structural Steel
	b. Steel Joists
	c. Steel Deck
	d. Metal Fabrications

	6. Division 7
	a. Sheet Metal Flashing and Trim
	b. Aluminum Cornice (If indicated on drawings)
	c. Metal Wall Panels (If indicated on drawings)
	d. Elastomeric Single-ply Membrane Roofing
	e. EPDM Roofing Membrane (if indicated on drawings)
	f. Aluminum Cornice
	g. Roof Accessories

	7. Division 8
	a. Steel Doors and Frames
	b. Flush Wood Doors
	c. Access Doors, Strip Doors and Traffic Impact Doors
	d. Overhead Coiling Doors
	e. Sectional Overhead Doors
	f. Aluminum Entrances and Storefronts
	g. Sliding Automatic Entrance Doors (standard / impact rated)
	h. Door Hardware
	i. Glazing

	8. Division 9
	a. Paint

	9. Division 10
	a. Toilet Compartments Signs

	10. Division 11
	a. Loading Dock Equipment

	11. Division 13
	a. Retractable Shade System
	b. Pre-engineered Structures/Shade Structures
	c. Water Storage Tanks
	d. Fire Suppression Sprinklers
	e. Electric-Drive Horizontal Fire Pumps

	12. Division 14
	a. Hydraulic Passenger Elevator (If indicated on drawings)
	b. Hydraulic Freight Elevator (If indicated on drawings)

	13. Division 15
	a. Drinking Fountains and Water Coolers (operation and maintenance data)

	14. Division 16
	a. Seismic Controls for Electrical Work
	b. Panelboards
	c. Interior Lighting (Modular Wiring Only)
	d. Exterior Lighting (Poles Only)

	1. Division 2 Civil
	a. Water Distribution (materials)
	b. Sanitary Sewer (materials)
	c. Storm Drainage (materials)
	d. Trench Drain (materials)
	e. Concrete Pavement Curb and Sidewalk (materials)
	f. Landscaping (materials and qualification data)
	g. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Termite Control

	3. Division 3
	a. Admixtures
	b. Liquid Densifiers and Sealers
	c. Moisture Retaining Cover
	d. Semi rigid polyurea joint filler
	e. Natural aggregate shake hardener (if indicated on drawings)

	4. Division 7
	a. Building Insulation – Extruded Polystyrene Board
	b. Building Insulation – Faced, Unfaced, and Sound Attenuation Fiberglass Batts
	c. Building insulation – Foam Filled
	d. Exterior Insulation and Finish Systems – Class PB (Conformance Submittal and Samples)
	e. Metal Roof Panels – Architectural  (submittal and samples)
	f. Metal Roof Panels – Structural (submittal and samples)
	g. Metal Wall Panels (submittal and samples)
	h. Elastomeric Single-ply Membrane Roofing (Conformance Submittal)
	i. Metal Flashing and Trim – Architectural
	j. EPDM Roofing Membrane (if indicated on drawings)
	k. Plastic Unit Skylights (if indicated on drawings)
	l. Applied Fireproofing
	m. Firestopping
	n. Joint Sealants
	o. Vapor Permeable Air Barrier Membrane (if indicated on drawings)

	5. Division 8
	a. Sliding Automatic Entrance Doors (standard / impact rated)

	6. Division 9
	a. Exterior Sheathing (as underlayment) –for metal roof panels
	b. Exterior Sheathing (as underlayment) – for E.I.F.S. and membrane flashing
	c. Exterior Soffit Panel – Sag-resistant gypsum board
	d. Exterior Walls – Exterior Wall Coating Submittal Form
	e. Interior Walls – Standard
	f. Interior Walls – Water Resistant
	g. Ceramic Floor, Wall Tile and Grout
	h. Acoustical Ceiling Tile (Conformance Submittal)
	i. Heavy Duty Ceiling Tile (Conformance Submittal)
	j. Vinyl Cove Base
	k. Vinyl Composition Floor Tile (If indicated on drawings)

	7. Division 10
	a. Aluminum Canopy
	b. Electrical Hand Dryers
	c. Grab Bars
	d. Toilet Tissue Holders
	e. Napkin Disposal
	f. Horizontal Baby Changing Station
	g. Metal Framed Mirrors
	h. Paper Towel Dispenser

	8. Division 15
	a. Duct Insulation
	b. Pipe Insulation
	c. Valves
	d. Fuel Gas Piping
	e. Plumbing Fixtures
	f. Plumbing Specialties
	g. Trench Drain
	h. Electric, Domestic Water Heaters
	i. Fuel-Fired Unit Heaters
	j. Rooftop Air Conditioners
	k. Energy Recovery Ventilators
	l. Duct Accessories
	m. Power Ventilators
	n. Smoke Exhaust Fans
	o. Diffusers, Registers and Grilles
	p.

	9. Division 16
	a. Basic Electrical materials and Methods
	b. Grounding and Bonding
	c. Conductors and Cables
	d. Control/signal Transmission Media
	e. Raceways and Boxes
	f. Cable Trays
	g. Wiring Devices
	h. Packaged Engine Generators
	i. Generator & ATS Start-Up Submittal
	j. Enclosed Switches and circuit Breakers
	k. Transfer Switches
	l. Panelboards
	m. Dry-Type Transformers (1000 V and Less)
	n.
	o.
	p.



	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Owner/Architect’s responsive action.
	B. Informational Submittals:  Written information that does not require Owner/Architect’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Owner reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 2 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to...
	1. Initial Review:  Allow 15 business days (unless noted otherwise) for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Owner will advise Contractor when a submittal being processed mus...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Re-submittal Review:  Allow 15 business days for review of each re-submittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Owner.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name and address of supplier.
	f. Name of manufacturer.
	g. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Re-submittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	h. Number and title of appropriate Specification Section.
	i. Drawing number and detail references, as appropriate.
	j. Location(s) where product is to be installed, as appropriate.
	k. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Owner observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Owner will return submittals, without review, received from sources other than Contractor.
	1. Include Contractor’s certification stating that information submitted complies with requirements of the Contract Documents.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect, Engineer, Designer or Owner in connection with construction."


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies: Upload one copy for each submittal, unless otherwise indicated. Marked up, rejected and/or approved versions will be maintained on Site|Folio as a Project Record Document. .

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a.  Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Compliance with specified referenced standards.
	j. Testing by recognized testing agency.
	k. Application of testing agency labels and seals.
	l. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (600 by 900 mm).

	D. Coordination Drawings: Comply with requirements in Division 01 Section “Project Management and Coordination”.
	E. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed. Prepa...
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit three full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Owner will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Owner will retain two Sample sets; remainder will be returned.]
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	F. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	G. Contractor's Construction Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation" for Construction Manager's action.
	H. Delegated Design Submittal: Comply with requirements in Division 2 “Quality Requirements”.
	I. Submittals Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation."
	J. Application for Payment:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	K. Schedule of Values:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	L. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	M. LEED Submittals:  Comply with requirements specified in Division 2 Section "Sustainable Design Requirements."
	1. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  Owner will not return copies.
	2. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.
	3. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	4. Test and Inspection Reports:  Comply with requirements specified in Division 2 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 2 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	L. Schedule of Tests and Inspections:  Comply with requirements specified in Division 2 Section "Quality Requirements."
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 2 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs and Videotapes:  Comply with requirements specified in Division 2 Section "Photographic Documentation."

	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect, Engineer, Designer or...
	F. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S, ENGINEER’S, DESIGNER’S OR OWNER’S ACTION
	A. General:  Architect, Engineer, Designer, or Owner   will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect, Engineer, Designer or Owner   will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect, Engineer, Designer or Owner will stamp each submittal with an action s...
	C. Informational Submittals:  Architect, Engineer, Designer or Owner will review each submittal and will not return it, or will return it if it does not comply with requirements.  Owner will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.03 DOCUMENTS AND SAMPLES AT THE SITE
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Division 0 Section "Allowances" for testing and inspecting allowances.
	2. Division 1 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.
	3. Division 1 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.
	4. Divisions 0 through 16 Sections for specific test and inspection requirements.


	1.03 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities of materials and execution, and to review c...
	D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.04 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.05 DELEGATED DESIGN
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of contractor by the contract documents, provide products and systems complying with specific performance and d...

	1.06 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Delegated-Design Submittal:  In addition to shop drawings, product data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to contractor to...
	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.07 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Owner.
	2. Notify Owner seven (7) days in advance of dates and times when mockups will be constructed.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Obtain Owner’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	5. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	6. Demolish and remove mockups when directed, unless otherwise indicated.


	1.08 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	1. Testing Agency Responsibilities: Cooperate with architect and contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	3. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through contractor.
	5. Do not release, revoke, alter, or increase requirements of the contract documents or approve or accept any portion of the work.
	6. Do not perform any duties of contractor.

	E. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.09 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Testing agency will notify Owner and contractor promptly of irregularities and deficiencies observed in the work during performance of its services.
	2. Testing agency will submit a certified written report of each test, inspection, and similar quality-control service to architect with copy to contractor and to authorities having jurisdiction.
	3. Testing agency will submit a final report of special tests and inspections at substantial completion, which includes a list of unresolved deficiencies.
	4. Testing agency will interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the contract documents.
	5. Testing agency will retest and reinspect corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Owner’s reference during normal working hours.

	3.02 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.
	2. Comply with the Contract Document requirements for Division 2 Section "Cutting and Patching."

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. The Contractor shall provide all temporary facilities, whether or not listed herein, for the proper conduct of the work in accordance with accepted construction practices and as required by any public authority having jurisdiction at the location o...
	C. Related Sections include the following:
	1. Division 01 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.
	2. Divisions 0 through 16 Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	3. Division 2 Section "Termite Control" for pest control.
	4. Division 2 Section "Hot Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.
	5. Division 2 Section “Erosion and Sediment Control”.
	6. Division 2 Section “Concrete Pavement Curb and Sidewalk” for construction and maintenance of cement concrete pavement for temporary roads and paved areas.


	1.03 DEFINITIONS
	A. Permanent Enclosure:  As determined by Owner, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary c...

	1.04 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Owner's constr...
	B. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.

	1.05 QUALITY ASSURANCE
	A. Electric Service:  Comply with ANSI A10.6, NFPA 241, NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities: At earliest feasible time and when acceptable to Owner, change over from use of temporary service to use of permanent service.
	B. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...
	C. Conditions of Use: The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials. Undamaged, previously used materials in serviceable condition may be used if approved by Owner. Provide materials suitable for use as intended.
	B. Pavement:  Comply with Section “Hot Mix Asphalt Paving and “Concrete Pavement Curb and Sidewalk”
	C. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-...
	D. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner a...
	E. Lumber and Plywood:  Comply with requirements in Division 06.
	F. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum available lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M.
	G. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	H. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.
	I. Paint:  Comply with requirements in Division 09 painting Sections.
	J. Water: Potable.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of...
	B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	D. Electrical:
	1. Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110-V to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	2. Power Distribution: Power distribution system circuits where permitted are to be overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits  may be non-metallic sheathed cable.

	E. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 2 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching compatible materials and equipment. Comply ...
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction. Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner’s easements can not be used for that purpose.

	B. Sanitary Sewers:  If sanitary sewer is available, provide temporary utilities to remove effluent lawfully. If sanitary sewer is not available or can not be used for the discharge of effluent provide containers to remove and dispose of effluent off-...
	1. Connect temporary sewers to municipal system or private system indicated and as directed by authorities having jurisdiction.
	2. Maintain temporary facilities in a clean, sanitary condition. After heavy use, restore to normal conditions promptly.

	C. Storm Drainage: Comply with EPA, State or Local Construction General Permit for construction stormwater discharges. Assure excessive soil, construction debris, chemicals, oils, and similar contaminants are not discharged to receiving waters.
	D. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use. Sterilize temporary water piping before use.
	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. ...
	1. Disposable Supplies: Provide and maintain adequate supply of toilet tissue, paper towels, paper cups, and similar disposable materials for each facility. Provide covered waste containers for disposal of used materials.
	2. Toilets:  Install enclosed self-contained toilet units.
	3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel who handle materials that require wash-up.
	a. Supply cleaning compounds appropriate for each type of material handled. Provide safety showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation of personnel.

	4. Drinking Water: Provide bottled drinking water for all site personnel.

	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	1. General Contractor to provide necessary heat as required for the proper installation of finish materials or as directed by the Owner.
	2. General Contractor is to close all exterior openings until permanent enclosures are in place while the building is being heated or cooled.
	3. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and areas where finished work has been installed.

	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Provide and maintain electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations for the duration of the work.
	1. Install in accordance with the requirements of the local power company and all local laws, ordinances and regulations.
	2. Install weatherproof, grounded electric power service and distribution system service of sufficient size, capacity, and power characteristics during the Construction period.
	3. Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.
	4. Install electric power service underground, unless otherwise indicated.
	5. Install distribution wiring overhead and rise vertically where least exposed to damage.
	6. Provide receptacle outlets adequate for connection of power tools and equipment. Use waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach area where construction activities are in progress. Do...

	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Provide one (1) 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.
	3. Provide one (1) 100-W incandescent lamp every 50 feet (15 m) in traffic areas or equivalent illumination.
	4. Install exterior-yard site lighting that will provide adequate illumination for construction operations, traffic conditions, and signage visibility when the Work is being performed.
	5. Install lighting for Project identification sign.

	J. Telephone Service:  Provide temporary telephone service throughout construction period in common-use facilities for use by all construction personnel.  The General Contractor shall provide and pay for telephone and facsimile on the site during the ...
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Architect's office.
	e. Engineers' offices.
	f. Owner's office.
	g. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	K. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail, in common-use facilities.

	3.03 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	3. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations as indicated on the drawings.  Locate temporary roads and paved areas in same location as permanent roads and paved areas....
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare sub grade and install sub base and base for temporary roads and paved areas according to Division 2 Section "Earthwork."
	3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division 2 Section "Hot Mix Asph...

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking:  Provide temporary parking areas for construction personnel. Temporary parking areas used for construction activities are considered part of the regulated stormwater pollution prevention area and shall be treated as such.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as indicated on Drawings.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize, separate and clearly label hazardous, dangerous or unsanitary waste materials. Comply with requirements o...
	1. If required by authorities having jurisdiction, provide separate clearly labeled containers for each type of material.
	2. Develop a waste management plan for Work performed on the Project. Indicate types of waste materials the Project will produce and estimate quantities of each type. Provide detailed information for on-site waste storage and separation of recyclable ...


	3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Comply with work restrictions specified in Division 2 Section "Summary."

	B. Protection of Work and Property: The Contractor shall be responsible for the entire site and building and shall provide all necessary protections as required by Owner and by laws, ordinances and codes governing such conditions.  The Contractor and ...
	1. No fires of any kind will be allowed inside or around the operation during the course of construction without special permission of the Owner.

	C. Temporary Erosion and Sedimentation Control:  Comply with requirements specified in Division 2 Section "Erosion and Sediment Control."
	1. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.

	D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and sub grade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.
	F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures. Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings: Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood or similar materials.
	3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

	H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas from fumes and noise.
	1. Construct dustproof partitions with not less than nominal 4-inch (100 mm) studs, 5/8-inch (16 mm) gypsum wallboard with joints taped on occupied side, and ½ inch (13 mm) fire-retardant walls. Cover floor with ¾ inch (19 mm) fire-retardant plywood.
	2. Construct dustproof floor-to-ceiling partitions with not less than nominal 4-inch (100 mm) studs, with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.  Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 1...
	3. Insulate partitions to provide noise protection to occupied areas.
	4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	5. Protect air-handling equipment.
	6. Weather strip openings.

	I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Store combustible materials in containers in fire-safe locations.
	4. Provide fire extinguishers, installed on walls with mounting brackets, visible and accessible from space being served with sign mounted above.
	a. Locate fire extinguishers where convenient and effective for their intended purpose; provide not less than one extinguisher on each floor at or near each usable stairwell or and exit.
	b. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.

	5. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	6. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.
	7. Complete installation and begin use of permanent fire protection facility including connected services at earliest feasible date in each area of Project. Instruct key personnel on use of facilities.


	3.05 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal. Protect from damage caused by freezing temperatures and similar elements.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous demolition and construction waste.
	2. Recycling nonhazardous demolition and construction waste.
	3. Disposing of nonhazardous demolition and construction waste.

	B. Related Sections:
	1. Division 01 Section "Project Management and Coordination" for coordination of responsibilities for waste management.
	2. Division 02 Section "Demolition" for disposition of waste resulting from demolition of buildings, structures, and site improvements  and for disposition of hazardous waste.
	3. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.
	4. Division 04 Section "Stone or Face Brick Masonry" for disposal requirements for excess stone and stone waste.
	5. Division 02 Section "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Clean: Untreated and unpainted, not contaminated with oils, solvents, caulk, paint or other pollutants.
	B. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations.  Construction waste includes packaging.
	C. Comingled: Collecting all material types into a single bin or mixed collection and separating waste materials into recyclable material types at an off-site location.
	D. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	E. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	F. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.
	G. Hazardous: Exhibiting the characteristics of hazard substances (i.e., ignitability, corrosiveness, toxicity or reactivity).
	H. Recycle:  Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	I. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage and deliver to Owner. Include fasteners or brackets needed for reattachment elsewhere if possible.
	J. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.
	L. Source Separation:   The act of keeping different types of waste materials separate beginning from the first time they become waste
	M. Waste:  Extra material or material that has reached the end of its useful life in its intended use. Waste includes salvageable, returnable, recyclable, and reusable material.
	N. Waste Management Coordinator: The General Contractor Superintendent will manage site wastes and surplus under the requirements outlined in the Construction Waste Management Plan.
	O.  Construction Waste Management Plan: Construction and/or demolition wastes shall be indentified and incorporated into a Construction Waste Management Plan (CWMP) The CWMP will include an analysis of wastes to be generated, including the types of re...
	P. Waste Recovery Progress Reports: Report that must be submitted with the Monthly Pay Application that shows the amount of items that were recycled that period.
	Q. Waste Recovery Progress Report back up: Submit manifests, weight tickets, receipts and invoices identifying the project and construction wastes.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Achieve end-of-Project rates for salvage/recycling of  [50] [75] (indicate which)  percent by weight or volume of total non-hazardous solid waste generated by the Work. Practice efficient waste management in the use of materials in the co...
	1. Demolition Waste:
	a. Asphaltic concrete paving.
	b. Concrete.
	c. Concrete reinforcing steel.
	d. Brick.
	e. Concrete masonry units.
	f. Wood studs.
	g. Wood joists.
	h. Plywood and oriented strand board.
	i. Wood paneling.
	j. Wood trim.
	k. Structural and miscellaneous steel.
	l. Rough hardware.
	m. Roofing.
	n. Insulation.
	o. Metal studs.
	p. Gypsum board.
	q. Carpet.
	r. Carpet pad.
	s. Demountable partitions.
	t. Equipment.
	u. Cabinets.
	v. Piping.
	w. Supports and hangers.
	x. Valves.
	y. Mechanical equipment.
	z. Refrigerants.
	aa. Electrical conduit.
	bb. Copper wiring.
	cc. Switchgear and panel boards.
	dd. Transformers.(only non-hazardous)

	2. Construction Waste:
	a. Concrete waste.
	b. Masonry and CMU.
	c. Lumber.
	d. Wood sheet materials.
	e. Wood trim.
	f. Metals.
	g. Roofing.
	h. Insulation.
	i. Metal studs.
	j. Gypsum board.
	k. Piping.
	l. Electrical conduit and Wire.
	m. Packaging:  Regardless of salvage/recycle goal indicated in paragraph above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	1) Paper.
	2) Cardboard.
	3) Boxes.
	4) Plastic sheet and film.
	5) Polystyrene packaging.
	6) Wood crates.
	7) Plastic pails.




	1.5 ACTION SUBMITTALS
	A. Construction Waste Management Plan:  Submit Construction Waste Management Plan (CWMP) along with Waste Identification Worksheets within 14 days of date established from Notice to Proceed. The CWMP must be approved by Lowe’s prior to the start of wo...

	1.6 INFORMATIONAL SUBMITTALS
	A. Monthly Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report with back up information. Use Form CWM-7 to document construction waste progress and Form CWM-8 for demolition waste progress.  Include the follo...
	1. Material category.
	2. Generation point of waste.
	3. Total quantity of waste in cubic yards or tons.
	4. Quantity of waste salvaged, in cubic yards or tons.
	5. Quantity of waste recycled, in cubic yards or tons.
	6. Total quantity of waste recovered (salvaged plus recycled) in cubic yards or tons.
	7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

	Note: waste reduction progress reports must submit quantities in either weight (tons) or volume (cubic yards) but must be consistent throughout.
	B. Total Project Waste Reduction Calculations:  Before requesting Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. Use Forms CWM-3 and/or CWM-4.
	C. .Total Project Cost/Revenue Analysis: Before requesting Substantial Completion, submit calculated Total Project Cost/Revenue Analysis using Forms CWM-4 and/or CWM-5.
	D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and organizations.  Indicate whether organization is tax exempt.
	E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	F. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	G. LEED Submittal:  Complete LEED letter template for Credit MR 2, signed by Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and statement that requirements for the credit have been met.
	H. Qualification Data:  For Site Superintendent with Waste Management Experience and Refrigerant Recovery Technician.
	I. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.7 QUALITY ASSURANCE
	A. Waste Management:  General Contractor Superintendent shall manage construction and demolition waste (if applicable) per this specification. The Superintendent shall have a record of successful waste management coordination of Projects with similar ...
	B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction. Also review the Project SWPPP (Section 800) for additional requirements.
	D. Preconstruction Waste Management Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to waste management including, but not ...
	1. Review and discuss waste management plan including responsibilities of Project Superintendent.
	2. Review requirements for documenting quantities of each type of waste and its disposition.
	3. Review and finalize procedures for materials separation (if separated on site) and verify availability of containers and bins needed to avoid delays.
	4. Review procedures for periodic waste collection and transportation to recycling and disposal facilities.
	5. Review waste management requirements for each trade.


	1.8 WASTE MANAGEMENT PLAN
	A. General:  Develop a Construction Waste Management Plan (CWMP) according to ASTM E 1609 and requirements of this Section.  The CWMP shall consist of waste identification, construction waste management plan, waste reduction progress reports, cost/rev...
	B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction waste generated by the Work.  Use Form CWM-1 for construction waste and Form CWM-2 for demolition waste].  Include estimated quantities and assumptions ...
	C. Total Project Waste Reduction:  List each type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for demolition waste  Include points of waste genera...
	1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this Project, describe methods for preparing salvaged materials before incorporation into the Work.
	2. Salvaged Materials for Sale:  For materials that will be sold to salvage contractors, include list of their names, addresses, and telephone numbers.
	3. Recycled Materials:  Include list of local receivers and processors and type of recycled materials each will accept.  Include names, addresses, and telephone numbers.
	4. Disposed Materials:  Indicate how and where materials will be disposed of.  Include name, address, and telephone number of each landfill and incinerator facility.
	5. Handling and Transportation Procedures:  Include method that will be used for separating recyclable waste including sizes of containers, container labeling, and designated location on Project site where materials separation will be located.

	D. Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste management plan and net additional cost or net savings resulting from implementing waste management plan.  Use Form CWM-5 for construction waste and Form CWM-6 f...
	1. Total quantity of waste in volume or weight.
	2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and cost of collection containers for each type of waste.
	3. Total cost of disposal (with no waste management).
	4. Revenue from salvaged materials.
	5. Revenue from recycled materials.
	6. Savings in hauling and tipping fees by donating materials.
	7. Savings in hauling and tipping fees that are avoided.
	8. Handling and transportation costs.  Include cost of collection containers for each type of waste.
	9. Net additional cost or net savings from waste management plan.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General:  Implement CWMP.  Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, termination, and removal requirements.

	B.  Project Superintendent will be responsible for implementing, monitoring, and reporting status of waste management work plan.
	C. Preconstruction Meeting:  General Contractor Superintendent will review the CWMP with workers, subcontractors, and suppliers regarding proper waste management procedures, as appropriate before beginning work at the Project site. The Superintendent ...
	1. Distribute a copy of the approved Construction Waste Management Plan to everyone concerned within 7 days in advance of the preconstruction meeting.
	2. Distribute the CWMP to everyone concerned anytime revisions are made.
	3. Review entire plan content, procedures and locations established for salvage, storage, recycling, and disposal.

	D. Monthly Meetings: The Superintendent shall hold regularly scheduled monthly meetings to discuss project schedule and progress of any waste items on site.
	E. Site Access and Temporary Controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged, recycled, reused, and donated.
	2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	3. Comply with Lowe’s Stormwater Pollution Prevention Plan requirements per Development and Design Criteria Section 800.
	4. Comply with Division 02 Section 02020 Erosion and Sediment Control.


	3.2 SALVAGING DEMOLITION WASTE
	A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
	1. Washed stone for temporary drives
	2. Crushed concrete and masonry for site fill..

	B. Salvaged Items for Sale are not permitted on Project site.
	C. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area and covered if needed until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General:  Recycle paper and beverage containers used by on-site workers.
	B. Recycling Receivers and Processors:  Include listing of all recycling activities for source separated or mixed material recycling centers where recycling will occur including all recycling receivers and processors in the CWMP.
	C. Construction Waste Reduction Incentives:  Revenues, savings rebates, tax credits, and other incentives received for recycling waste materials shall be Lowe’s 60% / General Contractor 40 %. Total revenues, savings, rebates, tax credits and other inc...
	D. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the re...
	E. The following sorting methods are acceptable:
	1. Sorting recyclable materials at the Project site and transporting them to recycling markets directly from the Project site, or;
	2. Employing haulers who make use of a materials-recovery facility or transfer station where recyclable materials are sorted from the waste and recycled before disposing of the remainder. If using a hauler or recycling facility to sort out recyclables...

	F. Procedures for sorting recyclable materials at the Project site:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical according to approved cons...
	1. Provide appropriately marked containers or bins for controlling recyclable waste until they are removed from Project site.  Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.
	b. All signage a minimum of 24” X 36” (6 SF) with 3” minimum high lettering.

	2. Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and protect from rain, ice, and snow. Reference Lowe’s Stormwater Pollution...
	3. Stockpile materials away from construction area.  Do not store within drip line of remaining trees.
	4. Store components off the ground and protect from the weather.
	5. Remove recyclable waste off Owner's property and transport to recycling receiver or processor per requirement specified in the Waste Management Plan.


	3.4 RECYCLING DEMOLITION WASTE
	A. Asphaltic Concrete Paving:  Grind or break up asphalt to size required to meet applicable requirements of authority having jurisdiction and State Department of Transportation. Transport asphalt to be recycled to asphalt-recycling facility.
	1. Reference Section 02741 Hot Mix Asphalt Paving for Reclaimed Asphalt Pavement (RAP). Final RAP mix shall be free of contamination including dirt, debris, concrete, clean stone and other impurities.
	2. Bituminous concrete may be reused under and immediately below the pavement as a base course if so indicated and approved by the geotechnical engineer and Owner.

	B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.
	1. Pulverize concrete to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing Department of Tr...

	C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	1. Pulverize masonry to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing Department of Tr...

	D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, engineered wood products, panel products, and treated wood materials.
	E. Metals:  Separate metals by type.
	1. Structural Steel:  Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	F. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove and dispose of nails, staples, and accessories.
	G. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.
	H. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry location.
	I. Metal Suspension System:  Separate metal members including trim, and other metals from acoustical panels and tile and sort with other metals.
	J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation Agency or carpet recycler.

	K. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, hangers, valves, sprinklers, and other components by type and size.
	L. Conduit:  Reduce conduit to straight lengths and store by type and size.

	3.5 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry location.
	2. Polystyrene Packaging:  Separate and bag materials.
	3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from Project site.  For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates:  Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Site-Clearing Wastes:  Chip brush, branches, and trees on-site.
	1. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of chipped organic waste as organic mulch.

	C. Wood Materials:
	1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
	2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of clean sawdust as organic mulch.


	D. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer mill.  Screen out paper after grinding.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of clean ground gypsum board as inorganic soil amendment.



	3.6 DISPOSAL OF WASTE
	A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials off Owner's property and legally dispose of them.

	3.7 ATTACHMENTS
	A. Form CWMP-1 Construction Waste Management Plan
	B. Form CWM-1 Construction Waste Identification Worksheet
	C. Form CWM-2 Demolition Waste Identification Worksheet
	D. Form CWM-3 Construction Waste Reduction Monthly Progress Report
	E. Form CWM-4 Demolition Waste Reduction Monthly Progress Report
	F. Form CWM-5 Cost/Revenue Analysis of Construction Waste Reduction For Project
	G. Form CWM-6 Cost/Revenue Analysis of Demolition Waste Reduction For Project
	H. Form CWM-7 Total Project Construction Waste Reduction
	I. Form CWM-8 Total Project Demolition Waste Reduction
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents
	3. Subcontractor Information Form (see attached)
	4. Operations and Maintenance Manuals
	5. Warranties.
	6. Instruction of Owner’s personnel
	7. Final cleaning.

	B. Related Sections include the following:
	1. Division 0 Section "Applications for payment for construction completion and final acceptance.  (Forthcoming “Payment Procedures” for requirements for Applications for Payment for Substantial and Final Completion.)
	2. Division 01 Section “Construction Progress Documentation”.
	3. Divisions 0 through 16 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Shall have obtained the Certificate of Occupancy or equivalent approval as required by local and/or state authorities.
	2. Shall have thoroughly cleaned the building and made it ready in all respects for occupancy and use by the Owner.
	3. Shall contact the Owner and arrange for persons designated by him to be instructed in the location, function, operational and routine maintenance of all building systems including:
	a. Heating and air conditioning equipment.
	b. Electrical panels, switches and apparatus.
	c. Sprinkler system.
	d. Plumbing equipment.
	e. Sewage disposal system.

	4. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	5. Advise Owner of pending insurance changeover requirements.
	6. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	7. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	8. Prepare and submit Project Record Documents, operation and maintenance manuals, Subcontractor Information Form, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	9. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	10. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	11. Complete startup testing of systems.
	12. Submit test/adjust/balance records.
	13. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	14. Advise Owner of changeover in heat and other utilities.
	15. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	16. Complete final cleaning requirements, including touchup painting and make ready in all respects for occupancy.
	17. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.  Owner/Architect may prepare the Certificate of Sub...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 0
	2. Submit certified copy of Owner/Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Owner/Architect.  The certified copy of the list shall state that each item has been complet...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Construction Manager.
	d. Name of Contractor.
	e. Page number.



	1.06 KEY TURNOVER SUBMITTALS
	A. Submit complete copies of the following to the Lowe’s Store Manager on the date of Key Turnover and upload to Site|Folio under the applicable project folder. Submit the following:
	1. Two (2) copies of all installation, operating, and maintenance instructions, parts lists, and manufacturer's literature on equipment and materials furnished under this contract, each of the two (2) sets bound in separate black vinyl 3-ring binders....
	2. Two (2) copies of all warranties and guarantees required under this contract, identified as to name of project and date of final acceptance.  Reference “A02 Warranty Summary Sheet” for a complete list of ALL asset warranties and their terms (years).
	Examples of asset warranty terms to capture include, but not limited to:
	a) Wood Doors Warranty – (Life of Installation)
	b) Manual Door Closure Warranty – Ten (10) Years
	c) Skylights Manufacturer Warranty – Five (5) Years
	d) Fire Systems Controller Warranty – One (1) Year
	e) Storefront Aluminum Entrance Warranty – Two (2) years
	f) Storefront Coated Glass Manufacturer Warranty – Five (5) years
	g) Insulating Glass Manufacturer Warranty - Ten (10) years
	h) HVAC Compressor Warranty - Ten (10) years
	i) Water Cooler Sealed Refrigeration System - Four (4) years
	j) Water Heater Tank Warranty - Three (3) years
	k) Mirrors (silver spoilage) Warranty - Fifteen (15) years
	l) Roofing Systems Total Warranty - Twenty (20) years
	m) Termite Control Guarantee - Five (5) years
	n) EIFS System Warranty - Six (6) years
	o) Exterior Wall Coating Warranty - Ten (10) years
	p) Pre-finished Metal Roofing Warranty - Twenty (20) years
	q) Interior Slab Curing Material Warranty - Twenty (20) years
	r) Acoustical Ceiling Warranty - One (1) year
	s) Generator Warranty - Seven (7) years
	t) Hydraulic/Pneumatic Pit Leveler Warranty - Five (5) years
	u) Interior LED Lighting - Ten (10) years

	3. Two (2) typed copies listing all subcontractors employed on the work showing names, addresses, telephone numbers, respective trade and products provided.
	4. All keys to the building remaining in the Contractor's possession.
	5. One (1) copy of the general construction drawings, clearly marked to indicate all changes made during the course of construction, and identified as “As-Built” Drawings (stapled sets rolled and bound with rubber bands).
	6. Two (2) copies of generator set start–up information, including make, model and serial number including the make, model and serial number for the transfer switches.
	7. Two (2) copies of the generator set fuel tank information, including size, make, and serial number.
	8. Two (2) copies of the fire pump transfer switch (if installed) information, including make model and serial number.
	9. One (1) white bond paper copy and one (1) ‘CD’ electronic format (AutoCAD) of the sprinkler system “As-Built” shop drawings, two (2) copies of the hydraulic calculations and two (2) copies of the manufacturer’s descriptive literature as specified i...
	a. One (1) white bond paper copy of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as the Store’s copy.
	b. One (1) ‘CD’ electronic format (AutoCAD) of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as Lowe’s copy.

	10. All punch list items complete.
	11. Two (2) copies of water sterilization tests.
	12. Two (2) copies of the Contractor's Material and Test Certificate for Aboveground and Underground Piping.
	13. Two (2) copies each of any subsequent sprinkler system inspections or test reports required by the Authorities Having Jurisdiction.
	14. Letter certifying that store manager has been instructed in the location, function, operation, and routine maintenance of all building systems including:
	a. Heating & Air Conditioning Equipment.
	b. Electrical Panels, Switches and Apparatus.
	c. Sprinkler System.
	d. Plumbing Equipment.
	e. Sewage Disposal System.

	15. Registered letters requesting each:
	a. Construction Completion Inspection.
	b. Final Inspection and Acceptance.

	16. Two (2) copies certifying that sanitary sewer system has been tested and approved.
	17. HVAC System Start-Up Supervision Verification Forms.
	18. Written Structural Analysis Certified by a Registered Professional Engineer for Shade Structures.
	19. Construction Completion shall be defined as all aspects of work being complete, including punch lists.
	20. Upon verification of Construction Completion the Contractor shall initiate procedures to terminate his building insurance by first giving the Owner at least seven days written notice of the date and time at which termination will occur.  Upon term...
	21. On the Date of Construction Completion the Owner will assume responsibility for all permanent utilities.
	22. On the date of Construction Completion, an inspection will be made by Owner's representative and if the Work is found to be fully and satisfactorily complete written notice will be given to the Contractor and the date so established shall be the D...
	23. Prior to Construction Completion, the Owner's Store Set-Up Crew may occupy the sales floor to begin installation of furnishings and equipment.
	24. Prior to Final Acceptance and Application for Payment of outstanding retainage, the Contractor shall forward all Closeout Documents to the Owner, including:
	a. One (1) copy of the Final Project Cost Review Binder.  (Negotiated Projects Only)
	b. Two (2) executed copies of "Contractor's Affidavit of Payment of Debts and Claims" (AIA, G706).
	c. Two (2) executed copies of "Consent of Surety" (AIA, G707).
	d. Two (2) executed copies of “Full Unconditional Waiver of Lien” (Standard Form as provided within the Supplemental Instructions to Bidders).
	e. Two (2) copies of each of the following ”Full Unconditional Waiver of Lien” (Standard From as provided within the Supplemental Instructions to Bidders) from the listed subcontractors:
	1) Grading
	2) Storefront
	3) Acoustical Ceiling
	4) Painting
	5) Plumbing
	6) Mechanical
	7) Sprinkler
	8) Electrical
	9) Concrete
	10) Storm Drainage
	11) Fencing
	12) Landscape
	13) Landscape Irrigation
	14) Paving
	15) Masonry
	16) Automatic Entrance Systems
	17) Insulation
	18) Doors and Millwork
	19) Roll-Up Doors
	20) Ceramic Tile
	21) Structural Steel Joists, Columns and Deck
	22) Steel Erector
	23) Roofing
	24) Greenhouse / Shade Structure System

	f. Any Outstanding:
	1) Job Logs
	2) Compaction Tests
	3) Concrete Tests

	g. Subcontractor Information Form (see attached)



	1.07 FINAL PROJECT COST REVIEW BINDER (NEGOTIATED PROJECTS ONLY)
	A. Assemble and prepare a complete project cost/accounting binder in accordance with Contract Terms & Conditions, including but not necessarily limited to;
	1. Summary Spread sheet listing all applicable contract cost line items, indicating Owner contract value and accounting for Owner change orders and actual costs to Contractor.  Summary Sheet shall indicate proposed project savings for all cost line it...
	2. Contractor’s final job cost report
	3. Copies of actual subcontracts, purchase orders, subcontractor change orders and other subcontractor related back up information and documentation.
	4. Copies of applicable back up information and documentation of general contractor’s costs.
	5. Itemized account of any/all requests for exemption and/or exception to reduction in project savings, including back up information and documentation.


	1.08 PROJECT RECORD DOCUMENTS
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.
	1. Archive of records in optically scanned format on CD.
	2. All NOI’s, NOC’s (notice of coverage - permit certificates), NOT’s, and written records required by the General Permit to the Operator for archiving in both paper and CD formats.
	3. Actual paper copy of NOT submittal and approval and executed Form F-1.
	4. Some or all of these documents when determined to be complete by the Lowe’s Project Manager may alternatively be submitted on the SWPPP project folder on Site Folio.

	1.09 OPERATION AND MAINTENANCE MANUALS
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	1.10 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Owner/Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual. For the Store Manager’s Copy:
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals and for uploading to Site|Folio as specified.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 DEMONSTRATION AND TRAINING
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner, with at least seven days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.

	3.02 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures and reflectors to function with full efficiency.  Replace damaged LEDs, fixtures and defective drivers to comply with requirements for new fixtures.
	r. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section shall include all labor, materials and equipment necessary to meet all applicable requirements and as specified in the contract.
	B. Section Includes:
	1. Installation and maintenance of both temporary and permanent soil erosion  and sediment control measures
	2. Slope protection and stabilization practices.
	3. Implementation of the Stormwater Pollution Prevention Plan (SWPPP) to protect surface water quality.

	C. Related Sections:
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 2 Section "Earthwork" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	4. Division 2 Section "Landscaping" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.03 UNIT PRICES
	A. Work in this Section is affected by unit prices for erosion and sediment control specified in Division 0.

	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	B. Baffles: Porous barriers installed inside a temporary sediment trap, rock dam sediment trap, sediment basin, or skimmer sediment basin used to reduce velocity (turbulent flow) of the water flowing through the measure and facilitate the settling of ...
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill
	D. Check Dam: A small temporary stone dam constructed across a drainage way (such as a temporary diversion ditch) used to reduce erosion in the channel and trap sediment behind the dam.
	E. Construction Sequence: Schedule of work sequenced to control the timing of land disturbing activities and installation of erosion and sediment control measures.
	F. Excavation:  Removal of material encountered above subgrade elevations and to the limits and dimensions indicated.
	G. Fill:  Soil materials used to raise existing grades.
	H. Inlet Protection: A temporary measure used to prevent sediment from entering inlets and conduit systems during construction.  Inlet protection allows protected early use of storm drainage system and provides sediment storage around inlets.
	I. Land Grading: Re-shaping the ground surface to designed proposed grades to accommodate development.
	J. Landscape Planting: Stabilizing disturbed areas by establishing vegetative cover with trees, shrubs, vines and/or ground cover.
	K. Level Spreader: A non-erosive outlet for concentrated runoff constructed to disperse flow uniformly over a long slope.
	L. Mulching: Application of a protective blanket of straw, wood chips, shredded bark, gravel or synthetic material to bare soil surface.
	M. Outlet Stabilization Structure (Riprap Apron): A structure designed to dissipate energy, reduce velocity and control erosion at the outlet of a pipe or channel.
	N. Permanent Seeding: Establishment of permanent perennial vegetative cover with seed to control runoff and minimize erosion.
	O. Rolled Erosion Control Products (RECP): Rolled erosion control products are manufactured or fabricated into rolls designed to reduce soil erosion and assist with the growth and establishment of vegetation. Products include mulch control netting, op...
	P. Sediment (Silt) Fence: A temporary sediment control measure consisting of fabric buried at the bottom, stretched and supported by (sometimes wire and) posts. Measure retains sediment laden flow from small disturbed areas and allows sediment deposit...
	Q. Sediment Control Structure: A temporary (or permanent only when used in conjunction with a permanent detention or retention basin) structure used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sedimen...
	R. Skimmer (Skimmer Sediment Basin): An earthen embankment with a trapezoidal spillway lined with impermeable geotextile or laminated plastic membrane and equipped with a floating skimmer for dewatering. Skimmer basins are designed to provide an area ...
	S. Sodding: Establishing permanent cover by laying a continuous layer of grass sod.
	T. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	U. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk
	V. Surface Roughening: Roughening the soil surface on a slope with horizontal grooves cross-slope, stair stepping or tracking with construction equipment.
	W. Temporary Diversions: A temporary ridge or excavated channel, or both, constructed across sloping land on a pre-determined grade. Temporary Diversions must extend to sediment control structures.
	X. Temporary Gravel Construction Entrance/Exit: A graveled pad located at points where vehicles and equipment leave the construction site.
	Y. Temporary Seeding: Planting rapid-growing annual grasses, small grains, or legumes to provide initial, temporary cover for erosion control on disturbed areas.
	Z. Temporary Slope Drain: Flexible pipe extending from the top to the bottom of a cut or fill slope used to transport sediment laden water from a temporary diversion into a sediment control structure.
	AA. Temporary Sediment Trap: A small, temporary ponding basin, without a pipe outlet structure, formed by an embankment or excavation to capture sediment. Structure detains sediment laden runoff, reduces turbulent flow and allows sediment to drop out ...
	BB. Temporary Sediment Basin: A larger temporary or part of a permanent system, including a controlled outlet structure, used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sediment on construction site ...
	CC. Top-soiling: Preserving and using topsoil to enhance final site stabilization with vegetation.
	DD. Tree Preservation: Practices used to preserve and protect trees from damage during construction.
	EE. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings

	1.05 SUBMITTALS
	A. Qualification Data:  For third party ‘Qualified Inspector (Professional)’ if not provided by the Owner.
	B. Off-site Soil Qualification:  For each borrow or waste site for soil material proposed for fill and/or waste that is not permitted under the Project site NPDES coverage:
	1. Copy of the site’s NPDES Notice of Coverage (or similar coverage/approval document)
	2. Copy of the erosion and sediment control plan including best management practices and stabilization schedules to be used to include the site under the current NPDES Permit coverage.


	1.06 QUALITY ASSURANCE
	A. Intent: The main concern associated with erosion and sedimentation on the site is movement of sediment to off-site and off-site receiving waters and its affect on water quality. The Owner’s intent is that the Contractor install, inspect, maintain a...
	B. Drawing Review: It is the Contractor’s responsibility to review the erosion and sediment control drawings and the Storm Water Pollution Prevention Plan (SWPPP) prepared by the engineer prior to implementation. All measures shall be implemented in a...
	C. Contractor Responsibility: Contractor is to provide all temporary and permanent non-structural and structural measures shown on the drawings, and as directed by the Owner or NPDES authority for the duration of the work. SWPPP and Erosion and Sedime...
	D. Coordination: Temporary structural measures shall be coordinated with permanent measures to the extent practical to assure economical, effective and continuous erosion and sediment control throughout construction and a seamless transition between t...
	E. Contractor Inspections: Contractor shall inspect all erosion and sediment control measures at least at the beginning and at the end of each day to ascertain all devices are functioning properly during construction.  Contractor shall fully and compl...
	F. Contractor Response to Notice of Violation: Should the Contractor receive an inspection report or Notice of Violation from the regulatory authority (NPDES authority, Environmental Protection Agency, Natural Resources Conservation Service, or other ...
	G. Protect Adjacent Properties: Contractor is to protect adjacent properties, watercourses, threatened, endangered and protected species and critical habitats, any identified cultural, archeological or historic resources, and receiving water resources...
	H. SWPPP Pre-construction Meeting:  Prior to beginning work, a pre-construction SWPPP meeting shall be held by the Owner and the site engineer. The General Contractor and its site work subcontractor must be present at this meeting.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until all Phase I temporary sediment control measures are in place.
	E. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section "Temporary Facilities and Controls" are in place.
	1. The following practices are prohibited within protection zones:
	a. Storage of construction materials, debris, or excavated material.
	b. Parking vehicles or equipment.
	c. Foot traffic.
	d. Erection of sheds or structures.
	e. Impoundment of water.
	f. Excavation or other digging unless otherwise indicated.
	g. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	2. Do not direct vehicle or equipment exhaust towards protection zones.
	3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Riprap: ASTM D 4992-94 evaluation; ASTM D 6092-97e1 standard practice for size specification.
	C. Sand:  ASTM C 33; fine aggregate.

	2.02 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	4. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	5. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf (1100 N); ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf (990 N); ASTM D 4632.
	4. Tear Strength:  90 lbf (400 N); ASTM D 4533.
	5. Puncture Strength:  90 lbf (400 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	C. Sediment Fence:  Fabric with slit tape yarns in one direction (warp or fill) only. Fabric must have strong rot-proof synthetic fibers formed into either a woven or non-woven fabric.
	1. Fabric may be manufactured with pockets for posts, hems with cord, or with posts pre-attached using staples or button head nails.
	2. Fabric to have manufacturer’s mark, either with an approved color mark yarn in the fabric or the manufacturer’s name and product trade name labeled on the fabric at a minimum of 100 ft (30 m) intervals.
	3. Fabric has no treatment or coating that might significantly alter its physical properties after installation.
	4. Contains stabilizers and/or inhibitors to make the filaments resistant to deterioration from sun or heat exposure.
	5. Makes a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain relative position with respect to each other under normal handling, installation, and service conditions.
	6. Has finished fabric edges to prevent the outer yarn from pulling away from the fabric.
	7. Have no defects or flaws that would significantly affect physical and/or functional properties.
	8. Has the following physical and dimensional requirements and properties:
	a. Minimum tensile strength in pounds (Newtons): Warp 260 (1155), Fill 180 (800) ASTM D 4632.
	b. Elongation: 40%, ASTM D4632
	c. Apparent opening size (max. sieve size): No. 30 (600 um), ASTM D 4751
	d. Flow rate in gallons per minute per square foot (L/min./m2): 70 (2850)
	e. Ultraviolet stability (percent of required initial minimum tensile strength): 80% ASTM D4632 and ASTM D4355
	f. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	g. Bursting strength, psi (kPa): 175 (1200), ASTM D 3786
	h. Minimum fabric width: 36” (900 mm)


	D. RECP: Rolled Erosion Control Products, woven geo-textile fabric, manufactured for the establishment of vegetation for erosion control including:
	1. Mulch Control Netting: Planar woven natural fiber or extruded geo-synthetic mesh used as a temporary degradable RECP to anchor loose fiber mulches. Maximum gradient for slope applications 5:1 ASTM D6459, maximum permissible shear stress channel app...
	2. Open Weave Textile: Temporary degradable RECP composed of processed natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate vegetation establishment. Maximum gradient for slope applications 3:1 ASTM D6459, maxim...
	3. Erosion Control Blanket: Temporary degradable RECP composed of processed natural or polymer fibers mechanically, structurally or chemically bound together to form a continuous matrix to provide erosion control and facilitate vegetation establishmen...
	4. Turf Reinforcement Mat: Long-term non-degradable RECP composed of UV stabilized, non-degradable, synthetic fibers, filaments, nettings, and/or wire mesh processed into three dimensional reinforcement matrices designed for permanent and critical hyd...


	2.03 SEDIMENT FABRIC FENCING
	A. Woven wire fabric fencing to be used with sediment fabric:
	1. Ensure wire fence fabric is at least 32 inches (810 mm) high with at least 6 horizontal wires.
	2. Ensure the vertical wires have maximum spacing of 6 inches (78 mm)
	3. Ensure the top and bottom wires are at least 10 gauge (2.49 mm) and all other wires are at least 14 gauge (3.48 mm).

	B. Posts: Use post sizes and types as determined by the type of fence being installed. Hardwood posts are limited to ash, hickory, or oak, or other approved hardwood or softwood.
	1. Wood Posts: At least 2” (50 mm) in diameter or 2” x 2” (50 x 50 mm) 5 feet (1.5 m) long, and straight enough to provide a fence without a noticeable misalignment. Wood shall be commercial quality lumber of size and shape indicated. Each stake shall...
	2. Steel posts to be “U”, “T”, or “C” shaped with a minimum weight of 1.15 pounds per foot (1.7 kg/m), 5 feet (1.5m) long, and have projections for fastening the fence to the posts.
	3. Fasteners for Wood Posts: Wire staples that are at least 17 gauge (1.37 mm), legs at least ½ inch (13 mm) long, and a crown of at least ¾ inch (19 mm) wide.
	4. Nails for Wood Posts: Use nails that are at least 14 gauge (2.03 mm), 1 inch (25 mm) long, with button heads of at least ¾ inch (19 mm).


	2.04 SKIMMER
	A. Skimmer:  The Skimmer is a dewatering device used to slowly dewater sediment basins from the top of the water column. Manufactured by J.W. Faircloth & Son, Post Office Box 757, Hillsborough, NC, 27278. Telephone (919) 732-1244, or manufactured by I...


	PART 3 -  EXECUTION
	3.01 GENERAL REQUIREMENTS
	A. The Contractor shall comply with and fully implement the Stormwater Pollution Prevention Plan (SWPPP) provided in the contract documents.
	B. Prior to beginning work, review erosion and sediment control drawings as they apply to the current site conditions. Any deviation from the drawings shall be submitted to the Owner and site engineer at least 72 hours prior to commencing that work.
	C. Hold a SWPPP pre-construction meeting prior to beginning work.
	D. Where required by the governing Construction General Permit, the General Contractor is to notify NPDES authority, in writing (or as required by local regulations) prior to initial land disturbance.

	3.02 PREPARATION
	A. Sequence of Construction: The approved construction sequence, as permitted and approved shall be adhered to during the execution of the work. All grading, drainage, best management practices (BMPs) for erosion and sediment control and all stabiliza...
	1. PHASE ONE Erosion and Sediment Control: All Phase One erosion and sediment control measures including but not limited to the required NPDES postings at the construction entrance/exit, construction of the temporary gravel construction entrance/exit,...
	2. PHASE TWO Erosion and Sediment Control: Grading (and mass grading) activity shall commence in Phase Two and includes additional erosion and sediment control measures as indicated on the drawings Contractor is to provide inspection, maintenance and ...
	3. PHASE THREE Erosion and Sediment Control: When complexity of project requires additional phases, they shall commence and be adhered to in the order presented on the drawings and in the SWPPP unless modified and approved by the Owner (and authority ...

	B. Temporary Construction Entrance/Exit and Lay Down Area:
	1. Temporary construction entrance/exit shall be installed and maintained as shown on the drawings. In addition to the entrance/exit shown on the drawings, a temporary gravel construction entrance/exit shall be installed and maintained at any point wh...
	2. A 30,000 square foot, 6” thick stone base lay down area shall be established at grade and as located on the drawings or as directed by the Owner.  A 24 foot gravel drive shall connect the temporary gravel construction entrance/exit and the lay down...


	3.03 DRAWING INTENT
	A. Implementation of the erosion and sediment control measures shown on the drawings include but may not be limited to the approved measures. Contractor is responsible for providing all measures necessary that may be additional to accomplish the inten...

	3.04 DEWATERING
	A. Discharge from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.  Operations for the excavated areas shall not be directed to surface waters without first ...

	3.05 STABILIZATION
	A. Limit Disturbed Area: Contractor to limit disturbed earthwork operations to the area commensurate with the Contractor’s capability in keeping finished grading, seeding, mulching, stone base, and other control measures current and in accordance with...
	B. Temporary Stabilization: The Contractor shall incorporate all permanent erosion control measures into the project at the earliest practical time to minimize the need for temporary stabilization. Temporary stabilization shall be used where stabiliza...
	C. Ground Cover Sufficient to Restrain Erosion: Stabilization of disturbed areas must, at a minimum, be initiated immediately whenever any clearing, grading, excavating or other earth disturbing activities have permanently ceased on any portion of the...
	D. Slopes: Slopes shall be permanently seeded and mulched as excavation or fill proceeds to the extent possible. Slopes shall be temporarily seeded and mulched as necessary. Any graded slopes steeper than 3:1 shall be protected with erosion control bl...

	3.06 OWNER INSPECTION
	A. The Owner’s representative shall inspect the site and recordkeeping materials at least once per month.
	B. If Owner determines that the site is out of compliance with the governing NPDES Permit, the Contractor will have 24 hours to initiate and 48 hours to complete corrective action.
	C. The Owner’s NPDES Compliance Manager shall visit the site periodically.
	D. If the Owner’s Compliance Manager determines the site is out of compliance, the Contractor shall make corrective actions within 48 hours and produce any follow-up information requested by the Compliance Manager within the number of days specified i...

	3.07 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Provide temporary cover for soil stockpiles if not active for more than 14 days.
	3. Provide perimeter protection (sediment fence, wattle, or as shown on the drawings) around stockpile to prevent sediment from leaving the area.
	4. Topsoil stockpile heights shall not exceed 35 feet and side slopes shall not exceed 3:1.


	3.08 STORM DRAINAGE
	A. Inlets: All inlets are to be provided with inlet protection as indicated on the drawings immediately upon construction.
	B. Outlets: All storm drainage outlets must be stabilized (velocity dissipation) as shown on the drawings before discharge becomes operational.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 1 Section "Summary" for use of the premises and phasing requirements.
	2. Division 1 Section "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Division 1 Section "Temporary Facilities and Controls" for temporary construction, protection facilities, and environmental-protection measures for building demolition operations.
	4. Division 2 Sections for recycling and disposal of nonhazardous demolition wastes and for removal and storage of refrigerant.
	5. Division 2 Sections for demolishing or relocating site plumbing items.
	6. Division 2 Sections for demolishing or relocating site electrical items.
	7. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition
	8. Division 2 Section “Erosion and Sediment Control” for stabilization and control of discharges from the site.


	1.03 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.  Include fasteners or brackets needed for reattachment elsewhere.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.05 SUBMITTALS
	A. Qualification Data (when required by Owner or Authorities Having Jurisdiction):
	1. Demolition Firm
	2. Test Control Firm
	3. For Refrigerant Recovery Technician.
	4. Licensed Professional Providing Demolition Oversight.

	B. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property. The drawing shall outline proposed methods for dust control, noise control and maintaining...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	C. Schedule of Demolition Activities:  Contractor to submit for review and approval a detailed schedule for all proposed work to the Owner with the bid package. Submission shall include:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Step-by-step description of all aspects pertaining to the demolition and protection of existing structures, the surrounding community, labor forces, rubble material management and disposal
	3. Temporary interruption of utility services.
	4. Shutoff and capping or re-routing of utility services.

	D. Traffic Control Plan: Contractor shall submit Traffic Control Plan with bid package complying with Division 2 “Traffic Control”
	E. Utility Schedule:
	1. Contractor to submit to Owner and all affected utility/service companies a proposed schedule of coordination for all necessary utility/service shut-offs, capping and continuation of utility services as required in the contract bid package.
	2. Contractor to provide Owner with written confirmation for all utility or service companies serving the site that service has been terminated prior to capping, abandoning or removal of any utility and prior to commencement of building demolition.
	3. Contractor shall accurately locate and mark on the contract drawings the location of all underground utility and services that have been capped and those that are to remain within the contract area.

	F. Permits:
	1. Prior to submission of a bid package, the Contractor shall investigate all permit requirements and include any cost for these requirements in the bid. Prior to the commencement of work, the Contractor shall obtain all necessary permits and certific...
	2. All permits and certificates shall be obtained by the Contractor prior to applying for and obtaining general demolition permits. The following permits and certificates shall be obtained by the Contractor if applicable:
	a. Plumbing permit for water shut-off
	b. Water shut-off certificate (original)
	c. Plumbing permit for sewer seal
	d. Building and/or Fire Department permit for underground storage tank removal
	e. Letters from Electric and Gas Utility companies and gas meter shut-offs
	f. Letters from Cable TV companies for cable disconnections and removals
	g. Certificate from Tax Office (taxes paid);
	h. Letter to adjacent Owners of proposed demolition with proof of receipt
	i. Exterminator Certificate
	j. Board of Health approval
	k. Soil Erosion and Sediment Control Permit
	l. Asbestos Abatement Permit
	m. Asbestos Abatement Completion
	n. Demolition Contractor’s License
	o. Any other permit or certificate required to perform the demolition work


	G. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection

	H. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	I. Pre-demolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Documentation to include condition of on-site...
	J. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes. Contractor to provide written permission from property owner on whose property the demolition material is to be dispo...
	K. Hazardous Materials: Contractor to deliver manifest or disposal tickets to Owner and Owner’s Engineer for each truck that exits and enters the project site. Manifests shall include:
	1. Date and time of departure from demolition site.
	2. Type of material removed from site and type of material brought to the site.
	3. Amount of material in tons.
	4. Truck ID number
	5. Final destination of excess material.
	6. Date and time of entry to the demolition material
	7. Date and time of entry to the demolition site.
	8. Amount of material
	9. Source of material brought on-site.

	L. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.06 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	B. Statement of Refrigerant Recovery: Statement shall be signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant present was recovered and recovery was performed according to EPA regulations. Incl...
	C. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. Coordinate any land disturbing activity with SWPPP and NPDES...
	D. Standards:  Comply with ANSI A10.6 and NFPA 241.
	E. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in Section 01310 Project Management and Coordination.  Review methods and procedures related to building demolition including, but not limited to, the follow...
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.

	F. Progress Meetings: Once demolition work has begun Contractor shall schedule, administer and attend regularly scheduled meetings. Contractor shall include selected subcontractors as necessary to attend Progress Meetings. Contractor to schedule time ...

	1.07 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Removal and Relocation of Existing Utilities/Structures: The Contractor shall be responsible for removal and/or relocation of existing utilities/structures, whether shown or not shown on the drawings, at locations where conflicts occur with propose...
	E. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work unless otherwise indicated in the contract documents.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Owner.  Hazardous materials will be removed by Owner under a separate contract.

	F. On-site storage or sale of removed items or materials is not permitted.

	1.08 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.01 The Contractor shall supply all materials as required for this work.

	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	B. Inventory and record the condition of items to be removed and salvaged.  Provide video of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 1, Section 01320 Construction Progress Documentation. Surv...
	C. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	D. Verify that all asbestos containing materials have been removed before proceeding with building demolition operations.
	E. Verify all sediment control measures are in place per the Phase I Erosion and Sediment Control Plan and Division 2 Section 02020 “Erosion and Sediment Control” and the Stormwater Pollution Prevention Plan along with any Federal, State or Local NPDE...

	3.02 PREPARATION
	A. Refrigerant:  Remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction before starting demolition.
	B. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	C. Existing Utilities:  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	D. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	E. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. When permitted by Owner items removed may be stored in protected storage location during demolition and returned in original locations after demolition operations are complete. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner or as indicated on Drawings.
	5. Protect items from damage during transport and storage.


	3.03 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Section 01500 "Temporary Facilit...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.04 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely as specifically identified on the construction drawings.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and hours after flame cutting operations as required by authorities having jurisdiction.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...


	3.05 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Abandon foundation walls and other below-grade construction.  Cut below-grade construction flush with grade.
	E. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 10 feet (3 m) outside footprint indicated for new construction.  Abandon below-grade construction ou...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 24 inches (600 mm) below grade or as indicated on drawings or as required to eliminate conflict with new construction.

	F. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade.
	G. Existing Utilities:  Demolish existing utilities and below-grade utility structures that are within 10 feet (3 m) outside footprint indicated for new construction.  Abandon utilities outside this area.
	1. Fill abandoned utility structures with satisfactory soil materials or recycled pulverized concrete and as indicated on the drawings or directed by Owner and according to backfill requirements in Section "Earthwork".


	3.06 DEMOLITION BY EXPLOSIVES
	A. Explosives:  Perform explosive demolition only as approved by Owner and according to governing regulations.

	3.07 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section "Earthwork".
	C. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.08 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.
	B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	C. Restore exposed finishes of patched areas and extend restoration into adjacent construction in a manner that eliminates evidence of patching and refinishing.

	3.09 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and safely dispose of all items in accordance with applicable EPA, State and local authorities having jurisdiction and all codes and ordinances.
	B. All recycling must be conducted in accordance with all currently applicable EPA, State and Local authorities having jurisdiction waste flow regulations. All recycling of demolition debris must be approved by Owner.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	C. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2  Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities abandoning site utilities in place.

	B. Related Sections:
	1. Division 2 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities
	2. Division 2 Section “Demolition" for demolition of buildings, structures, and site improvements.
	3. Division 2 Section “Erosion and Sediment Control”.
	4. Division 2 Section “Earthwork”.


	1.03 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.04 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.05 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.06 QUALITY ASSURANCE
	A. Pre-construction meeting:  Discuss site clearing and vegetation protection at SWPPP Pre-construction meeting at project site or agreed-upon location prior to site clearing and grading.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.
	2. All benchmarks and monuments shall be protected during construction. If disturbed or destroyed, they shall be replaced in original position by a licensed surveyor at the Contractor’s expense.
	3. Protect areas outside limits of disturbance from encroachment by construction personnel or equipment, regardless of property ownership. Access shall be by specific written permission or easement only.

	C. Contractor shall verify existing grades prior to performing work under this section. If existing grades are at variance with the drawings, notify the Owner and receive instructions prior to proceeding. No additional compensation will be considered ...
	D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	E. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary sediment control, runoff control and other best management practices including plant protection measures are in place as shown on the Drawings and indicated in the Sequence of Construction.
	G. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other earthwork unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. Borrow material must be obtained from a permitted site.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide erosion and sediment control measures to prevent soil erosion and discharge of sediment and other pollutants to surface waters or airborne dust to adjacent properties and walkways, according to erosion and sediment control Drawings and requ...
	B. Provide erosion and sediment control measures in accordance with Division 2 “Erosion and Sediment Control”, prior to any construction activity (including demolition).
	C. At Final Stabilization, remove all sedimentation controls and restore and stabilize areas disturbed during removal.

	3.03 TREE AND PLANT PROTECTION
	A. General:  Protect existing trees and plants to remain or be relocated on-site according to work shown on the Construction Drawings.  All trees and plants to remain shall be barricaded and protected during the construction process
	1. Tree Protection
	a. Erect and maintain a temporary fence directly below the drip line of individual trees or directly below the perimeter drip line of groups of trees to remain. Remove fence when construction is complete.
	b. Do not excavate, for any reason, within the area directly below the drip lines of trees, unless otherwise indicated.
	c. Where excavation for new construction is required within the drip line of trees, hand clear and excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	d. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Owner.


	B. Limit of clearing is to be staked in accordance with Section 02010 “Project Summary and Layout, and verified by Owner prior to removal of any trees.
	C. All trees and plants not designated to remain within the area to be graded, shall be cut and the removal of stumps shall comply with Article 3.5 of this Section. Burning on site is not permitted, unless otherwise approved by the Owner and authoriti...
	D. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Owner.

	3.04 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than seven calendar days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.05 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, grass, and other vegetation indicated to remain or to be relocated.
	2. Removal includes digging or grinding down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. In areas outside the building limits where the depth of fill exceeds 8 feet in height, unless otherwise directed by the Owner, sound trees shall be cut at a height of not more than 6 inches above natural ground.
	4. Use only hand methods for grubbing within protection zones.
	5. Chip removed tree branches and stockpile in areas shown on the Drawings and as approved by Owner. Re-use material as indicated on the Drawings otherwise dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground, and in accordance with Section 02300 “Earthwork”.


	3.06 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to the full depth encountered in areas indicated to be graded and in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile sufficient topsoil material to facilitate seeding and landscaping. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain away from stockpile.  Refer to Section 02020 “Erosio...
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within tree protection zones.
	3. Dispose of surplus soil material, unsuitable or excess topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and in compliance with all regulations.  Surplus topsoil is that which exceeds quantity indicated t...
	4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.


	3.07 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. If indicated on the Drawings and/or in the Stormwater Pollution Prevention Plan separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transp...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cutting, proofrolling, filling, grading and preparing subgrades, required lines, dimensions, contours and elevations for proposed improvements including slabs-on-grade, walks, pavements, turf and grasses, and plants as shown and implied on the draw...
	2. Scarifying, compaction, moisture content conditioning and control, and removal of unsuitable materials to ensure proper preparation of areas for the proposed improvements.
	3. Excavating and backfilling for buildings and structures.
	4. Special construction procedures for the site recommended in the geotechnical report for preparation of building and pavement areas.
	5. Drainage course for concrete slabs-on-grade.
	6. Subbase course for concrete walks and pavements.
	7. Subbase course and base course for asphalt paving.
	8. Subsurface drainage backfill for walls and trenches.
	9. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 1 Section “Construction Progress Documentation” for recording pre-excavation and earth moving progress.
	2. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Divisions 15 and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.
	5. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	6. Division 2 Section “Turf and Grasses” for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	7. Division 2 Section “Landscaping” for finish grading in planting areas and tree and shrub pit excavation and planting.
	8. Division 2 Section "Storm Utility Drainage Piping" for drainage of foundations, slabs-on-grade, walls, and landscaped areas.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices for earth moving specified in Division 0.
	B. Quantity allowances for earth moving are included in Division 0.
	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed the following.  Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches (600 mm) outside of concrete forms other than at footings.
	2. 12 inches (300 mm) outside of concrete forms at footings. Additional depth may be required due to local codes or based on the geotechnical engineering study.
	3. 0 inches outside of minimum required dimensions of concrete cast against grade.
	4. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	5. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	6. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of either side of pipe or conduit. Removal of rock for trench excavation will be paid as part of the corresponding utility items unless ...


	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill or bedding material backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Classified Excavation: Classified excavation shall be defined as the excavation necessary to subgrade lines and grades as shown on the contract drawings, which shall be a lump sum bid. Any and all unsuitable material, undercut excavation, mass rock...
	2. Unclassified Excavation: Unclassified excavation shall be defined as all material excavated to and below the lines and grades as shown on the contract drawings to provide a firm and unyielding subgrade, regardless of its nature or composition, whic...
	3. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.  Authorized additional excavation and replacement material will be paid for according to Contract provisions for ...
	4. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	5. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	1. If necessary, off-site fill (borrow) shall be obtained and provided by the Contractor. The Contractor is responsible for all permits and regulatory requirements associated with offsite borrow sources.

	H. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth to function primarily as a reinforcement.
	I. Geotechnical Engineering Study (Soils Report):  The Geotechnical Engineering Study is a document prepared by a third party geotechnical engineer reporting geotechnical findings and recommendations as a basis of design and methods of construction to...
	J. Geotechnical Testing Engineer:  The Geotechnical Testing Engineer is a qualified professional engineer selected hired by the Owner retained for the purpose of performing construction inspections, testing and recommendations in conformance with the ...
	K. Minimum Average Roll Value (MARV): A value based on testing and determined in accordance with ASTM D4759-92.
	L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot b...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	M. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and boulders of rock material defined as:
	1. General Excavation: Any material that cannot be excavated with a single-toothed ripper drawn by a crawler tractor having a minimum draw bar pull rated at not less than 71,000 lbs. (Caterpillar D9N or equivalent), and occupying an original volume of...
	2. Trench Excavation: Any material that cannot be excavated with a backhoe having a break out force rated at not less than 44,000 lbs (Caterpillar 235D or equivalent), and occupying an original volume of at least 2 cubic yards.
	3. Mechanical Excavation: Any material that must be excavated by a minimum 10,000 lb. mechanical hammer and occupying an original volume of at least 2 cubic yards.

	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	P. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	Q. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Geofoam.
	4. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile and Geogrid:  Submit product data sheet and certification from Manufacturer the product supplied meets the requirement of this section. Submit Manufacturer’s installation instructions and general recommendations.

	C. Qualification Data:  For qualified testing agency.
	D. Construction Sequence
	1. Within 10 days after award of the contract, the Contractor shall submit to the Owner, with his bid package, a schedule detailing the sequence and time of completion of all phases of work under this section.

	E. Material Test Reports:
	1. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for each imported material used for fill or backfill and for onsite material used for ...
	2. At least two (2) weeks in advance of importing material and for each borrow soil material proposed for fill and backfill, the Contractor shall notify the Geotechnical Testing Engineer of the location of the borrow area. The Geotechnical Testing Eng...
	a. Moisture and Density Relationship: ASTM D1557 or D698 as required by the project geotechnical engineering study.
	b. Mechanical Analysis: AASHTO T-88.
	c. Plasticity Index: ASTM D4318.
	d. Classification according to ASTM D 2487.
	e. 5 pound sample of each type of borrow material in an air tight container for the approval of the geotechnical engineer and Owner.
	f. The name of each material supplier and specific type and source of each material. Any change in source or soil type throughout the project will require approval of the testing geotechnical engineer and Owner.

	3. For Trench Excavation and Backfill: Contractor shall contact all utility companies and identify any requirements necessary for the construction of the Project. In addition provide:
	a. Contractor to provide written confirmation on the status of all utility construction approvals and requirements to the Owner at the time of the pre-construction conference or no later than 30 days following the project possession date.
	b. Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling trenches.

	4. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for Aggregate Base Course used on the Project.
	5. For Aggregate Base Course: at least two weeks in advance of imported aggregate use, the Contractor shall submit the following laboratory test date, in conformance with the specified DOT aggregate materials:
	a. Particle Size Analysis: AASHTO T-88; and,
	b. Density: Modified Proctor Test (ASTM D1557)
	c. Name of aggregate base course material supplier and specific type and source of each material, including relevant DOT compaction or specifications. Any change in source or aggregate base course type throughout the job requires approval of the Owner...
	d. The geotechnical engineer shall prepare field reports that indicate density test location, elevation data, testing results and acceptability. The Owner and Contractor shall be provided with copies of reports within 24 hours of time test was performed.


	F. Blasting plan approved by authorities having jurisdiction is to be provided to the Owner at least 14 calendar days prior to commencement of blasting. Blasting plan to include all Federal, State and local permits applicable to the blasting operation...
	G. Blasting Contractor Qualifications and Submittals:
	1. All blasting to be performed by an insured, certified and licensed blasting Contractor. Proof of applicable insurance, license and certifications must be provided to the Owner at least 30 days prior to commencement of any blasting work. Blasting Co...
	2. The Blasting Contractor shall furnish a seismic survey report from seismic survey agency. The report will show the number of holes drilled, depth of holes, the burden and spacing, the amount of powder per hole, pound of powder per delay, the delay ...
	3. Contractor shall have the responsibility of furnishing a pre-blast survey of the surrounding area.  Survey will include a one-quarter mile radius of the surrounding area.
	4. The Contractor shall provide and maintain a post-blast report including the amount of material displaced by each blast, the amount of explosive utilized in each blast, and the number of shots detonated. This report will be forwarded to the Owner.
	5. Pre-blast Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by blasting operations.  Submit before blasting begins.


	1.06 QUALITY ASSURANCE
	A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and prepare a blasting plan reporting the following:
	1. Types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent proper...
	2. Seismographic monitoring during blasting operations.

	B. Blasting Requirements;
	1. Perform blasting only after receiving written approval from Owner and authorities having jurisdiction.
	2. Provide heavy mats as necessary to minimize concussion. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.

	C. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having jurisdiction, experienced in seismic surveys and blasting procedures to perform the following services:
	1. Report types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent...
	2. Seismographic monitoring during blasting operations.

	D. Contractor Qualifications: The Contractor shall provide at least one supervisory person who shall be present at all times during execution of the work and who is thoroughly familiar with the type of work being performed and its best methods for com...
	E. Geotechnical Engineering Study (Soils Report)
	1. The Owner employed a geotechnical engineer to investigate sub-surface soil conditions and make recommendations regarding site work construction procedures. Perform all work in accordance with the recommendations and requirements therein. If conflic...

	F. Geotechnical Testing Engineer Qualifications:  A geotechnical engineer shall be familiar with the requirements of the geotechnical engineering study, selected and paid by the Owner, will be retained to perform construction inspection on site based ...
	1. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	2. Conduct a minimum of one moisture and density test for each compacted life per Table 3.16C within the pavement area.
	3. Provide construction inspection and conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C for both sides of the pipe for trench backfilling.
	4. Conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C Coarse Aggregate Base Course.
	5. Conduct proofroll testing of 100% all building and pavement area for both subgrade and base course.
	6. Provide Exception Confirmation documentation and recommendations for non-compliance with specifications and Geotechnical Report.  Submit to Lowe’s Project Manager for rejection or acceptance of recommendation.
	7. Provide Owner and Contractor with copies of reports within 24 hours of time test was performed.
	8. For Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement inspect and document in accordance with Division 2 Section 02800 Part 1.06 and these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Rest elevation; and,
	h. Distance of test location behind MSE structure face.

	9. Geotechnical Testing Engineer shall prepare field reports that indicate compaction test location on a reduced copy of the site plan, elevation data, testing results and acceptability. Field reports shall be submitted attached to required conformanc...
	10. Geotechnical Testing Engineer shall prepare the following conformance submittals (located at the end of this Section):
	a. Material Testing Conformance Submittal for material test results of offsite and onsite fill and backfill material and aggregate base course.
	b. Proofroll Conformance test for verification of subgrade and base course suitability for 100% of the building and pavement area.
	c. Moisture and Nuclear Density Conformance test for each compacted lift of fill, backfill, subgrade and base course including verification of lift height conformance.

	11. Exception Confirmation for non-compliance with specifications and Geotechnical Engineering Study (Soils Report) shall be prepared by the geotechnical testing engineer and submitted to the Lowe’s Project Manager for rejection or approval of the exc...
	12. The Owner and Contractor shall be provided with Conformance Submittals and back-up testing reports within 24 hours of time test was performed.
	13. All costs associated with required re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. The Owner reserves the right to direct any inspection that they deem necessary. Contractor shall provide fr...

	G. Pre-excavation Conference:  Conduct conference at Project site.
	H. Geogrid Pre-construction Conference: Contractor to arrange site meeting with material supplier, installer, Owner and Engineer prior to installation of geogrid. Owner and Engineer shall be notified at least seven (7) days prior to the meeting.
	I. Project Record Documents: Contractor to accurately record actual locations of all subsurface utilities, structures and obstructions encountered. Accurately record any as-built variation from the construction drawings and specifications. The Contrac...

	1.07 PROJECT CONDITIONS
	A. General: The Contractor shall be responsible for removal and/or relocation of existing utilities at locations where conflicts occur with proposed utility improvements whether shown or not shown on the drawings. Removal and/or relocation shall be at...
	B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	C. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	D. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	E. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 2 Section "Temporary Facilities and Controls," Division 2 Section “Erosion and Sediment Control” and Division 2 Section "Site...
	F. Do not commence earth moving operations until plant-protection measures specified in Division 2 Section "Temporary Tree and Plant Protection" are in place.
	G. The following practices are prohibited within plant-protection zones (if indicated on the Drawings:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Erection of sheds or structures.
	4. Impoundment of water.
	5. Excavation or other digging unless otherwise indicated.
	6. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Obtain and provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups consistent with geotechnical report and according to ASTM D 2487; free of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterio...
	1. Soil materials used for fill shall be clean, well graded granular soil which is non-expansive and non-collapsible and shall have less than 20% by weight passing the #200 sieve. The portion passing the #200 sieve shall be non-plastic. Fill with fewe...
	2. Prior to placement material used for fill shall not contain:
	a. Debris (other than crushed concrete and brick meeting the requirements in 2.1.B.3);
	b. Timber or railroad ties;
	c. Deleterious materials such as steel rails;
	d. Trash or hazardous materials.
	e. Hazardous materials, unsuitable and deleterious materials and debris shall be disposed of off-site in accordance with all applicable regulations.

	3. On-site Soils:
	a. On-site materials for use as fill shall consist of excavated soil from other portions of the site as approved by Geotechnical Testing Engineer, and by Lowe’s.
	b. Contractor to use on-site soil judiciously to facilitate construction schedule including the use of the most readily compactable soil for fill in building areas and fill within 2 feet of pavement sub-grade.
	c. Topsoil shall not be utilized as engineered fill.
	d. Excavated material containing rock, stone or masonry debris smaller than 2 feet in its largest dimension may be mixed with suitable material and utilized inside the building limits up to 6 feet below proposed subgrade and up to 3 feet below propose...
	e. Excavated material containing rock, stone or masonry debris smaller than 6 inches in the largest dimension may be mixed with suitable material and utilized inside the building limits up to 3 feet below proposed subgrade and up to 18 inches below pr...
	f. No material greater than 2 inches in its largest dimension may be utilized inside the building limits within 3 feet of the proposed subgrade or within 18 inches of proposed subgrade for all other areas.
	g. No material greater than 1-1/2 inches in its largest dimension may be utilized as backfill for storm drainage or utility trenches.

	4. Imported Borrow:
	a. Imported fill (borrow) shall meet the requirements of on-site soils and shall be free from all hazardous substances. Certification of compliance, and if requested, test results certifying compliance shall be furnished by the geotechnical engineer.
	b. The Owner reserves the right to test off-site borrow material for conformance with these specifications.


	C. Unsatisfactory Soils:  Soil identified by the geotechnical engineer according to ASTM D 2487.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Recycled Concrete Aggregate Base Course: Recycled concrete aggregate may be approved by the Owner for use in lieu of aggregate base course specified under the following conditions:
	1. The gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing department of transportation specifications for recycled concrete aggregate or aggregate base course.
	2. The Contractor shall be required to submit a sieve analysis to the Owner for review and approval
	3. The recycled concrete aggregate shall not contain foreign materials, which includes reinforcing steel, wood, and other friable material.
	4. The Contractor shall obtain all required permits and report recycled materials usage as required by the regulatory authorities having jurisdiction.
	5. The Owner reserves the right to not approve use of the recycled concrete aggregate, for both pavement base structure and building pad construction.  Approval of the use of recycled concrete aggregate shall only be authorized in writing by the Owner.

	G. Recycled Bituminous Concrete Base Course: Bituminous concrete on the site shall be milled or removed prior to placing any fill. Bituminous concrete may be reused under and immediately below the pavement stone base course if so indicated and approve...
	H. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	I. Bedding Materials: As shown on the drawings and specified on the trenching and bedding details and approved by the Owner and/or the geotechnical engineer.
	1. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	2. Bedding Material: As specified on the trenching and bedding details and/or conforming to local codes.  Where conflict exists, the more stringent code or specification shall apply.

	J. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	L. Sand:  ASTM C 33; fine aggregate.
	M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.02 EQUIPMENT
	A. Compactor for mass earthwork shall be minimum 5 ton static drum weight vibratory roller or 5 ton static drum weight sheep’s footed compactor as appropriate for the type of soil material at the site or other compactor approved by the geotechnical en...
	B. Compactor for trenches and where access or maneuverability is of limited use, a double drum walk behind roller or “jumping jack” tamper may be used.

	2.03 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	2. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	3. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	4. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	5. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	6. Permittivity:  0.2 per second, minimum; ASTM D 4491.
	7. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the geotechnical report.
	C. Structural Soil Reinforcement Geogrid: Shall be integrally formed and deployed as a single layer having the following characteristics (all are MARV values unless otherwise noted)

	2.04 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material produced from the following:
	1. Portland Cement:  ASTM C 150, Type per geotechnical report.
	2. Fly Ash:  ASTM C 618, Class C or F.
	3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch (19-mm) nominal maximum aggregate size.
	4. Foaming Agent:  ASTM C 869.
	5. Water:  ASTM C 94/C 94M.
	6. Air-Entraining Admixture:  ASTM C 260.

	B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) compressive strength when tested according to ASTM C 495.

	2.05 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Prior to bidding work within this Section, the Contractor shall become thoroughly familiar with the Geotechnical Engineering Study, existing site conditions, and all portions of the work within this Section.
	B. Do not perform any work required by this section prior to completion of all required inspections, tests and approvals.
	C. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	D. Protect and maintain benchmarks, property corners, monuments and other reference points from damage or displacement. If a marker must be removed or relocated it shall be performed by a licensed professional land surveyor at no additional cost to th...
	E. Notify utility companies to allow removal and/or relocation of any utilities that are in conflict with the proposed improvements. Locate, identify, protect and maintain in operating condition, existing utilities encountered during utility installat...
	F. Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of the work.
	G. Verify location, size, elevation, and other pertinent data required to make connections between existing utilities, drainage systems, and proposed construction indicated on the Drawings. Coordinate all building utility connection locations and elev...
	H. When performing grading operations during periods of prolonged wet or dry conditions, provide adequate measures for surface drainage or ground water and moisture control of the soils (i.e. wetting or drying, scarify and disking) so as to place and ...
	I. Sloping, shoring, bracing, and fencing shall be installed in accordance with Federal OSHA requirements as well as the requirements of all regulatory authorities having jurisdiction.
	J. Protect and maintain all erosion control, sediment control, and runoff control and materials management measures during earth moving operations. Refer to erosion and sediment control drawings for staging earthwork operations and for measures that m...
	K. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.
	L. Remove from the site any material encountered during grading operation that in the opinion of the Owner or geotechnical engineer is unsuitable or undesirable for backfilling in pavement or building areas. Do not allow debris and unsuitable material...
	M. Any material exported or imported from or to the Project site shall be hauled from or to a site that has coverage under NPDES or a State Construction General Permit (or Individual Permit). Coverage may either be under a separate Notice, or included...

	3.02 DEWATERING
	A. Discharges from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.
	1. Do not discharge water offsite unless approval to do so has been given in writing by the Owner.
	2. Do not discharge water with high total suspended solids (TSS) or high turbidity to surface waters, storm inlets or municipal storm drainage systems.
	3. Water pumped out of excavations shall be disposed of onsite only.

	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.03 EXPLOSIVES
	A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing explosives to Project site. Perform blasting by using explosives on Project site only after receiving written approval from the Owner. .
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.
	3. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.
	4. Obtain all required Federal, State and Local permits applicable to the blasting operations.
	5. Coordinate with grading Contractor to insure appropriate safety procedures are followed including signage and signaling devices.
	6. Drill and blast such that rock will be suitable for use on the site as fill per this specification.


	3.04 EXCAVATION, GENERAL
	A. General
	2. Structures include buildings, footings, foundations, retaining walls, embankment berms for storm water detention basins, slabs, tanks, curbs, mechanical and electrical appurtenances or other man-made stationary features constructed above or below t...
	3. The building pad subgrade shall be prepared in strict accordance with the geotechnical engineering study and these specifications, whichever is more stringent; and,
	4. The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the drawings. Subgrade elevations shall be constructed to within 0 to minus ½ inch of the proposed grades specified.

	B. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of any pipe or conduit.


	C. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned (measured) by Owner.  The Contract Sum will be adjusted ...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12  inches (300 mm) wider than outside surface of any conduit or pipe.



	3.05 EXCAVATION FOR STRUCTURES
	A. Where existing grades are above proposed subgrade elevation, excavate materials in the building areas to line and grade as shown in the drawings being careful not to over excavate beyond the elevations needed for building subgrades.
	1. Excavate organic soils from the building area.  If approved by Owner, organic soil excavation material may be used in landscaped area.
	2. Excavated on-site soils which meet the requirements of the geotechnical engineer may be used as building area fill.
	3. Unsuitable material, such as wood or any other deleterious materials determined to be unsuitable by the geotechnical engineer for use as on-site fill shall be disposed of off-site in accordance with this specification.

	B. Excavate to indicated elevations and dimensions within a tolerance of plus 0 to minus 1/2 inch (12 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Per geotechnical engineer.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	C. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 2 Section "Site Clearing" Subsection 3.03 “Tree and Plant Protection”.


	3.06 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.07 EXCAVATION FOR UTILITY TRENCHES
	A. Contact authorities having jurisdictions and utility companies before excavation begins.
	B. Utility alignments are designed to avoid obstructions whenever possible. The Contractor shall immediately notify Owner if unanticipated significant obstructions are encountered during utility installation work.
	C. Cut trench banks for safety and remove stones as necessary to avoid point-bearing. All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workers within in acc...
	D. Excavate trenches at proper width and depth for laying pipe, conduit or cable and in accordance with utility company and/or manufacturer requirements.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe at line, grade and elevation as shown on the Drawings, or at minimum 12 inches below frost line.

	E. All trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of backfill, comply with trench and bedding details, and satisfy all safety, municipal and utility company regulati...
	F. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide uniform bearing and support for each section of pipe at every point along the entire length except where nece...
	1. Where foundation material is found to be of poor supporting value or of rock, the Owner’s engineer may make minor adjustments in the location of the pipe to provide a more suitable foundation. Where this is not practical, the existing unsuitable ma...
	2. Where foundation material is unacceptable and trench is over-excavated a suitable conditioning material or pipe bedding material will be used as specified by the geotechnical engineer. Bedding material is to be compacted at a minimum of 92% dry den...

	G. Blasting: Contractor shall drill and blast so that the rock will be suitable for use on the site as fill. Rock size should not exceed 24 inches and have enough smaller size pieces to create fold free matrix when placed and compacted. Particle veloc...
	H. Excavated Material:  Stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading the excavation side wall. Remove unsuitable excavated materials from the site. Any abandoned structures,...
	I. Utility Installation Depths: Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade to the top of the pipe barrel:
	1. Water Mains: 42 inches or 12 inches below the frost line whichever is deeper, or as specified on the plans.
	2. Sanitary Sewer: As indicated on the drawings, or (36 inches to top of pipe barrel minimum).
	3. Storm Drainage (Sewer): Elevations and grades as shown on the drawings, (24 inches minimum)
	4. Electrical Conduits: 24 inches, or as required by NEC 300-5, NEC 710-36 codes, or the regulatory authority standard, or utility company standards whichever is deeper.
	5. Telephone Conduits: 24 inches, or the regulatory authority standard, or utility company standards whichever is deeper.
	6. Landscape Irrigation Piping: See Section 02813.

	J. Laterals: All utilities intended to connect to services within the building shall be extended from the building a distance of five feet in the direction of the utility service and at elevations to connect at those locations shown on the Drawings. A...
	K. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 2 Section "Temporary Tree and Plant Protection."


	3.08 UNDERCUT EXCAVATION
	A. When approved by the Owner and recommended by the Geotechnical Testing Engineer, the Contractor will be required to remove natural soil materials in areas where fills are to be placed where soil materials are determined to be undesirable. The Contr...
	B. At locations where undesirable material is shown on the drawings or identified in the Geotechnical Engineering Study removal and replacement shall be per the drawings or as directed by the Geotechnical Testing Engineer or Owner.
	C. At locations where soil is wet the Contractor shall provide a “good faith” effort in drying and disking these areas prior to requesting approval for undercut excavation.
	D. Where undercut excavation is required adjacent or beneath the location of a proposed drainage structure, undercut excavation and backfill shall extend a sufficient distance adjacent to the installation to prevent future operations from disturbing t...
	E. All material removed in the work of undercut excavation will be classified by the Geotechnical Testing Engineer and Owner as either suitable for other use without excessive manipulation and utilized by the Contractor elsewhere in the work, or unsui...
	F. The Contractor shall conduct undercut operations in such a way that the necessary measurements can be taken before any backfill is placed.
	G. Backfill in undercut areas shall be placed in lifts as recommended by the Geotechnical Engineering Study or as directed by the Geotechnical Testing Engineer as a continuous operation along with undercutting operation. No backfill material shall be ...

	3.09 SUBGRADE INSPECTION AND PROOFROLLING (See Section 3.17)
	A. Notify Owner and Geotechnical Testing Engineer when excavations have reached required subgrade.
	B. If Owner or Geotechnical Testing Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll we...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner, without additional compensation.
	F. Geotechnical Testing Engineer is to submit Proofroll Conformance Submittal to Owner along with attached results.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by geotechnical engineer and approved by Owner.


	3.11 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Stockpiles shall be surrounded by perimeter sediment control measures and shall be covered with temporary measures to prevent erosion as soon as practical but no longer than 14 days after completion of the pile.


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub drainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways:  If shown on the Drawings or specified by the geotechnical engineer provide support for piping or conduit less than 30 inches (750 mm) below surface of roadways.
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	G. Fill around pipes and conduit shall be placed and compacted in accordance with the trenching and bedding details shown on the Drawings. Place and compact initial backfill approved by the Geotechnical Testing Engineer, to a height not to exceed 8 in...
	1. Select material shall be used as specified by trenching and bedding details and where required by the Geotechnical Testing Engineer. Backfill is to be kept free of stones, frozen lumps, chunks of highly plastic clay or other objectionable material.
	2. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.
	3. Grade and maintain backfill areas to minimize erosion or saturation will not damage pipe bed or backfill.
	4. Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a minimum of 24 inches of cover. Where any part of the required cover is above the proposed finished grade, the Contractor shall place, maintain and fina...

	H. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	I. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Fill areas to contours and elevations shown on the Construction Drawings with materials deemed satisfactory, less the topsoil depth as specified in Section 02920.
	B. Existing grades below building areas shall be leveled prior to fill placement. Contractor shall remove any existing lawn and topsoil in these areas prior to placement of any fill.
	C. All existing grades below building and pavement areas shall be proofrolled and compacted per this specification.
	D. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	E. Fill shall not be placed:
	1. In areas of standing water, frozen or thawing ground or in areas that have not been approved by the geotechnical engineer.
	2. During unfavorable weather conditions. When work is interrupted by heavy rains fill operations shall not be resumed until all saturated surface soils are returned to satisfactory moisture content as determined by the geotechnical engineer.

	F. Place and compact fill material in layers (lifts):
	1. Layers shall be made smooth and free from ruts or indentations at the end of any work day when precipitation is forecasted too prevent saturation of surface fill material. Fill surfaces shall be graded smooth to drain and sealed with a drum roller ...
	2. Layers (or lifts) shall not exceed recommendations in Geotechnical Engineering Study or 12 inches (300 mm) in depth whichever is less and shall be compacted systematically and as recommended by the Geotechnical Testing Engineer to achieve at least ...
	3. Each layer shall be compacted to minimum densities listed in Table 3.16.C and as specified and tested by the Geotechnical Testing Engineer.

	G. Layers (lifts) to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill or fill material approved by geotechnical engineer.
	4. Under building slabs, use engineered fill or fill material approved by geotechnical engineer.
	5. Under footings and foundations, use engineered fill or fill material approved by geotechnical engineer.

	H. Place soil fill on subgrades free of mud, frost, snow, or ice. Wet or saturated material shall be air dried as necessary to achieve field densities specified in this Section. Removal and replacement shall not occur without prior approval of Owner. ...
	I. Contractor shall adjust water content by aeration or adding water to achieve the required density. Assist drying by disking, harrowing or pulverizing until moisture content is reduced to achieve proper compaction and facilitate the construction sch...
	J. Contractor to remove areas of finished subgrade found to have insufficient compaction density of depth necessary and replace with suitable compacted fill as approved by the Owner. Surface subgrade after compaction shall be hard, uniform, smooth, an...

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than recommendation in Geotechnical Engineering Study or 12 inches (300 mm) in loose depth whichever is less for material compacted by heavy compaction equipment, and not more than recommend...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698 and ASTM D 1557. In areas to receive fill and at the final cut subgrade, proofroll and compact the exposed ground surface following...

	TABLE 3.16.C
	1. In addition to the above referenced table, proofrolling shall be completed in accordance with Section 3.17 Proofrolling.
	2. Any soft areas exhibiting excessive weaving or unsatisfactory material identified during excavation, fill placement, compaction and proof testing shall be removed, replaced with suitable fill, and compacted as specified in Table 3.16.C above.
	3. Proofrolling Conformance Submittal and Nuclear Density Testing Conformance Submittals are required (see end of this Section for forms).
	4. Prior to preparing subgrade in low lying areas perform the following:
	a. Drain standing water by gravity or with a pump. Water should not be discharged directly into a storm drain. Sediment laden water may only be discharged to an approved sediment control measure.
	b. After drainage is complete, remove organic debris, mud, debris and other unsuitable material using equipment and methods that will minimize disturbance to the underlying soils.
	c. Thoroughly compact subgrade as specified in Table 3.16.C.
	d. If proposed for fill, all muck, mud and other materials removed from the low area shall be dried on-site by spreading in thin layers for observation by Owner and Geotechnical Testing Engineer. If after observation by Owner or Geotechnical Testing E...


	3.17 PROOFROLLING
	A. The work covered by this subsection consists of furnishing and operating, proofrolling equipment at the direction of the Owner’s representative and/or geotechnical engineer.
	B. Proofrolling shall be performed under the direct observation of the Geotechnical Testing Engineer and the Owner’s representative as needed and as described herein and under the following schedule:
	1. Immediately following the completion of excavation to proposed subgrades in cut areas;
	2. Immediately prior to stone base course placement, in pavement and building pad areas for final floor slab preparation.
	3. Immediately following stone base placement, in pavement and building pad areas for floor slab parking area preparation.
	4. Any areas which show visual signs of weakness, pumping, heaving, deflection, or rutting under loaded tandem axle equipment shall be undercut and replaced with compacted fill material or stone base course as directed by the Geotechnical Testing Engi...

	C. Proofrolling shall be completed with pneumatic tired and loaded 10 wheel tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of yielding. Other equipment may be used if approved by the Geotechnica...
	D. Construction methods shall be as follows:
	1. Both the completed subgrade (whether cut or fill) and base course shall be proofrolled.  The coverage of areas and methods shall be approved by the Geotechnical Testing Engineer.
	2. The Geotechnical Testing Engineer must be able to issue the Proofroll Conformance Submittal to verify 100% of the site passes and is complete for both subgrade and base course for building pad areas and pavement areas.
	3. Completely proofroll subgrade in one direction unless otherwise directed by the Owner or Geotechnical Testing Engineer.
	4. The equipment speed shall be limited to 3 mph (5km/h) such that the Geotechnical Testing Engineer can comfortably and slowly walk alongside the equipment.
	5. If necessary to take corrective action, follow the recommendations of the Geotechnical Testing Engineer which may include undercut and backfill, aeration of excessively wet materials, or under drain installation.  These areas shall be proofrolled a...
	6. The contractor shall protect all structural facilities on the project including but not limited to box culverts, pipe culverts, and utilities from damage by the proofrolling equipment.


	3.18 GRADING
	A. General:  Shape to conform to the grades shown on the drawings. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  0 to -1/2 inches (13 mm) of the proposed subgrade.
	3. Pavements:  0 to -1/2 inches (13 mm) of the proposed subgrade

	C. Grading inside Building Lines: 0 to -1/2 inches (13 mm) of the proposed subgrade when tested with a 50-foot (15-m) grid across the Lowe’s building pad/limits.

	3.19 BUILDING PAD LIMITS AND PAVED AREA CERTIFICATIONS FOR GEOTECHNICAL ENGINEER AND LAND SURVEYOR
	A. The building pad/limits and pavement area subgrade and base course shall be satisfactorily proofrolled and constructed in accordance with these specifications.
	B. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits Certification Forms to Lowe’s for subgrade and stone base.  The forms shall be completed in full and signed and sealed by the respective professionals.
	C. The Developer and/or Contractor shall provide Lowe’s Pavement Area(s) Certification Forms to Lowe’s for subgrade and base course.  The forms shall be completed in full and signed and sealed by the respective professionals.
	D. Prior to completion of the Building Pad/Limits Certification report, the Contractor and/or developer shall address any and all subsurface recommendations identified in the Geotechnical Engineering Report or by the Geotechnical Testing Engineer reta...
	E. Lowe’s will not take ownership of the building pad until the pad certification form is received and approved by Lowe’s. Lowe’s Building Pad/Limits and Paved Area(s) Certification Forms are attached to this Section.

	3.20 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 2 Section "Storm Utility Drainage Piping."
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of sub drainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support sub drainage pipe.  Encase sub drainage pipe in a minim...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer if used to 85 percent of maximum dry unit weight according to ASTM D 698.


	3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. If shown on the Drawings install geogrid reinforcement of base/subbase and/or subgrade improvements according to manufacturer's written instructions, overlapping sides and ends. Geogrid is to be laid at proper elevation and alignment as shown on th...
	2. If shown on the Drawings install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	3. If subbase course is shown on the Drawings, place base course material over subbase course under hot-mix asphalt pavement.
	4. Place in uniform loose depth and without segregation. All stone base delivered to the site shall be spread and rolled by the end of each day.
	5. Shape subbase course and base course to required crown elevations and cross-slope grades.
	6. Place subbase course and base course 8 inches (200 mm) or less in compacted thickness in a single layer.
	7. Place subbase course and base course that exceeds 8 inches (200 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 4 inches (100 mm) thick.
	8. Each layer of material shall have been sampled, tested, compacted, and approved prior to placing succeeding layers of subbase course, base course material or pavement.
	9. Contractor shall utilize methods of handling, hauling, and placing which will minimize segregation and contamination. Aggregate which is contaminated with foreign materials shall be rejected and removed and replaced by the Contractor at no addition...

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...
	D. Compaction:
	1. Compact each layer of subbase course and/or base course at optimum moisture content to required grades, lines, cross sections, and thickness as recommended in Geotechnical Engineer Report or by Geotechnical Testing Engineer but not less than 98 per...
	2. Subbase course and base course shall be compacted at the optimum moisture content as determined by the Geotechnical Testing Engineer and approved by the Owner. The Contractor shall dry or add moisture to materials when required to provide a uniform...
	3. Final layer of material shall be shaped to conform to the lines, grades and typical sections as shown on the drawings or as established by the engineer. When compacted, the base course shall be smooth, hard, dense, unyielding, and well bonded.

	E. Quality Control:
	1. Thickness of the base course shall be within a tolerance of plus or minus ½ inch of the required thickness as specified on the drawings for building pad and pavement areas.
	2. The elevation of the base course within the building limits shall be within a tolerance of 0 to ½ inch. All other areas shall be within a tolerance of plus or minus 0.10 feet.
	3. The Contractor shall be required to repair any areas which do not conform to this tolerance or specification. Any repairs required shall be at no cost to the Owner, and shall meet these specifications.
	4. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits and Paved Area(s) Certifications for stone base (Section 3.19).


	3.22 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install sub drainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.


	3.23 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified Geotechnical Testing Engineer to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the locations and frequencies shown in Table 3.16.C:
	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.24 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	2. Correction of subgrade after compaction shall be hard, uniform, smooth, and stable and true to grade and cross-section.


	3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Section ”Earthwork”, apply to this Section.

	1.02 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building from tapping the main to:
	1. Within 5 feet of outside the building limits for domestic and irrigation water service
	2. 1 foot above finished floor elevation for the fire service mains
	3. Supply and discharge piping including connections to fire protection water tank if shown on the plans..

	B. All work shall conform to the requirements of the local water authority, fire marshal, and other regulatory authorities having jurisdiction, or this specification, whichever is more stringent.
	C. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.03 DEFINITIONS
	A. EPDM:  Ethylene propylene diene terpolymer rubber.
	B. LLDPE:  Linear, low-density polyethylene plastic.
	C. PA:  Polyamide (nylon) plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 REFERENCE STANDARDS
	A. Factory Mutual (FM)
	1. Approval Guide

	B. Underwriters Laboratories (UL)
	1. Fire Protection Equipment Directory
	2. UL 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), for Underground Fire Service
	3. UL 262 - Gate Valves for Fire-Protection Service
	4. UL 246 - Hydrants for Fire-Protection Service

	C. National Sanitation Foundation (NSF)
	1. NSF 14 - Plastics Piping System Components and Related Materials
	2. NSF 61 - Drinking Water System Components - Health Effects

	D. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code
	2. NFPA 24 - Standard for the Installation of Private Fire Service Mains and their Appurtenances
	3. NFPA 1963 - Screw Threads and Gaskets for Fire Hose Connections  (revision of ANSI/NFPA 1963-1993)
	4. NFPA 13 – Installation of Sprinkler Systems (latest edition)

	E. American Water Works Association (AWWA)
	1. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water (revision of ANSI/AWWA C151/A21.51-91)
	2. C104 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C150 - Thickness Design of Ductile-Iron Pipe
	4. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids
	5. C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service
	6. C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch for Water Distribution
	7. C500 - Gate Valves for Water and Sewage Systems
	8. C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	9. C550 - Protective Epoxy Interior Coatings for Valves and Hydrants
	10. C509 - Resilient-Seated Gate Valves for Water Supply Service
	11. M44 – Distribution Valves: Selection, Installation, Field Testing, and Maintenance
	12. C800 - Underground Service Line Valves and Fittings
	13. C702 - Cold Water Meters - Compound Type
	14. C502 - Hydrants, Dry Barrel Fire
	15. M41 – Ductile Iron Pipe and Fittings
	16. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances
	17. C605 - Water Treatment - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water
	18. M23 - PVC Pipe: Design and Installation
	19. M17 - Fire Hydrants: Installation, Field Testing, and Maintenance
	20. C651 - Disinfecting Water Mains

	F. American Society for Testing and Materials (ASTM)
	1. B88 - Standard Specification for Seamless Copper Water Tube
	2. B813 - Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube
	3. B32 - Standard Specification for Solder Metal
	4. D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
	5. D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
	6. F645 - Standard Guide for Selection, Design, and Installation of Thermoplastic Water Pressure Piping Systems

	G. American Society of Mechanical Engineers (ASME)
	1. B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings R(1994)
	2. B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	H. Manufacturer’s Standardization Society (MSS)
	1. SP-60 - Connecting Flange Joint Between Tapping Sleeves and Tapping Valves

	I. Copper Development Association (CDA)
	1. Copper Tube Handbook


	1.05 SUBMITTALS
	A. The General Contractor and Subcontractor(s) shall execute the Conformance Submittal(s) at the end of this section.

	1.06 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of regulatory authorities having jurisdiction or the utility company supplying water including tapping of water mains, backflow prevention installation, testing, and disinfection.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  UL listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance:  Comply with NFPA 13 and NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	G. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage:  Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.08 PROJECT CONDITIONS
	A. Removal and Relocation of Existing Utilities: The contractor shall be responsible for removal and/or relocation of existing utilities, where conflicts occur but may or may not be shown on the Drawings, at no additional cost to the Owner.
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Owner two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.09 COORDINATION AND FEES
	A. The Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this section.
	B. The Contractor shall provide and install domestic and irrigation water lines, meters, and appurtenances as shown on the drawings to within 5 feet of building limits, including, but not limited to, any taps, meters, vault, and backflow prevention. I...
	C. The Contractor shall provide and install fire service water lines, meters, and appurtenances as shown on drawings to 1 foot above finished floor elevation, including, but not limited to any taps, meters, backflow prevention, hydrants, and free stan...


	PART 2 -  PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  NPS 3 inches or smaller; ASTM B 88, Type K, annealed temper.
	1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type or ASME B 16.22 for wrought-copper and copper allow, solder joint pressure fitting type.  Furnish only wrought-copper fittings...
	2. Soldering flux shall be in accordance with ASTM B813, water-flushable type.
	3. Solder filler metal shall be in accordance with ASTM B 32, with 0.20 percent maximum lead content.
	4. Copper, Pressure-Seal Fittings:
	a. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in each end.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.



	2.02 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe, NPS 3 inches or larger:  AWWA C151 Class 350, and shall have a cement-mortar lining of standard thickness in accordance with AWWA C104; pipe thickness shall be in accordance with AWWA C150; pipe shall have push-...
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:



	2.03 PVC PIPE AND FITTINGS
	A. Polyvinyl Chloride (PVC) Pipe, NPS 4 inches to NPS 12 inches:
	1. PVC pipe shall conform to the requirements of AWWA C900, Class 150, DR 18. Pipe joints shall be elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or connections to existing mains. Comply wit...

	B. Polyvinyl Chloride (PVC) Pipe NPS 2 inch to NPS 3 inch:
	1. Pipe shall conform to the requirements of ASTM D2241, SDR 21, with elastomeric joints conforming to ASTM D3139. Pipe jointing shall be by elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or...


	2.04 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings
	2. Nonrising-Stem, Metal-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and stem nut.
	1) Standard:  AWWA C500, UL 262, FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per AWWA C111.
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.


	3. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509 UL 262 FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per ANSI A21.11 (AWWA C111).
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.




	2.05 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
	2. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.


	2.06  CORPORATION VALVES AND CURB VALVES (STOPS)
	A. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible with tapping machine.
	1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.

	B. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that f...
	1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.


	2.07 WATER METERS
	A. Manufacturers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, if utility company does not furnish water meter provide the product indicated on Drawings.

	B. 1-1/2 Inch Compound-Type Water Meters:
	1. Description:
	a. Standard:  AWWA C702.
	b. Registration:  Flow in gallons (liters).


	C. Fire Service Meters:
	1. Description:  Use Fire Service Meter only when required by authorities having jurisdiction.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	a. Standard:  AWWA C703.
	b. Registration:  Flow in gallons (liters).



	2.08 BACKFLOW PREVENTERS
	A. Comply with regulatory authorities having jurisdiction requirements.
	1. Maximum Pressure Loss (RPZ valve):  12 psig (83 kPa) at 2250 gpm maximum, through middle 1/3 of flow range.
	2. Maximum Pressure Loss (double detector check valve):  5 psig (83 35) at 2250 gpm maximum, through middle 1/3 of flow range.


	2.09 WATER METER BOXES
	A. Description:  Cast-iron body and cover (H-20 rated) for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping. Use only when required by the utility authority. ...

	2.10 FIRE HYDRANTS
	A. Dry-Barrel Fire Hydrants:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have...
	a. Standard:  AWWA C502 UL 246, FM-Approved.
	b. Pressure Rating:  150 psig (1035 kPa).
	c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include cast-iron caps with steel chains.
	d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat.
	e. Direction of Opening:  Open hydrant valve by turning operating nut to left or counterclockwise. A clearly visible arrow and the word “OPEN” shall be cast in relief on the top of the hydrant to designate direction of opening.
	f. Exterior Finish:  Red alkyd-gloss enamel paint (two coats), unless otherwise indicated.



	2.11 RESTRAINED JOINT SYSTEMS FOR FIRE LINE LEAD IN
	1. Pipe Clamps
	a. Clamp dimensions shall be 5/8” x 2½” for 10” pipe, 5/8” x 3” for 12” and larger pipe;
	b. Clamp bolt dimensions shall be ¾” for 10” pipe, 7/8” for 12” and larger pipe;
	c. The diameter of the bolt hole shall be 1/16” larger than that of the corresponding bolt.

	2. Tie Rods:  Threaded sections of rods shall not be formed or bent.  Rods shall not be less than 5/8” in diameter and the minimum number of rods for each clamp shall be:
	a. 10” Pipe:  (4)-5/8” or (3)-3/4” or (2)-7/8” rods;
	b. 12” Pipe:  (6)-5/8” or (4)-3/4” or (3)-7/8” rods; and
	c. 14” Pipe:  (8)-5/8” or (5)-3/4” or (4)-7/8” rods
	d. 16” Pipe:  (10)-5/8” or (7)-3/4” or (5)-7/8” rods

	3. Washers
	a. Cast-iron washer dimensions shall be 5/8” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger;
	b. Steel washer dimensions shall be ½” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger; and
	c. The diameter of the hole in the washer shall be 1/8” larger than the rod.

	4. Polyethylene Encasement:  To prevent corrosion, a polyethylene tube/sheet shall be applied to the exterior piping, fittings, clamp and rods.  The polyethylene casing shall be applied per the manufacturer’s listing and shall extend 6” above finished...
	5. Uniflange type fittings are not permitted.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Refer to Division 2 Section “Trench Excavation and Backfill” for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping shall be as shown on the plans

	3.03 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for NPS 2 (DN 50) and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator po...
	B. Drawings indicate valve types to be used.
	C. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.

	3.04 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 15 Section "Basic Mechanical Materials and Methods" for piping-system common requirements.

	3.05 PIPING INSTALLATI`ON
	A. Water-Main Connection:  Verify with regulatory authority having jurisdiction that size of tap and location shown on the drawings are acceptable. Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	C. Comply with NFPA 24 for fire-service-main piping materials and installation.
	D. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	F. Bury piping with depth of cover over top at least [42 inches (1061 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, or as required by regulatory authority having jurisdiction, whichever is deeper. If pipe is insta...
	G. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	H. Extend water-service piping and connect to water-supply source and building-water-piping systems five (5) feet outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping five (5) feet outside building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems...

	I. Sleeves are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	J. Mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	K. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	L. Pipe Bedding: Pipe bedding material shall be as specified on trenching and bedding details as shown on drawings. No pipe shall be laid resting on a rock, blocking or unyielding objects.
	M. Location with Sewers: Separate trenches shall be provided for water lines and sewer lines, with lines separated by a minimum of 10 feet horizontally. Water mains that cross sewers shall have a minimum vertical separation of 18 inches.
	N. All piping shall be installed and verified to be level.  This shall apply to piping in the horizontal and vertical positions.
	O. See Division 13 Section "Fire Suppression Sprinklers" for fire-suppression-water piping inside the building.
	P. See Division 15 Section "Domestic Water Piping" for potable-water piping inside the building.

	3.06 JOINT CONSTRUCTION
	A. See Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
	3. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
	4. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions.
	5. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining piping of dissimilar metals.


	3.07 ANCHORAGE INSTALLATION
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23.
	3. Fire-Service-Main Piping:  According to NFPA 24.

	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.08 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24.
	E. MSS Valves:  Install as component of connected piping system.
	F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with service box.

	3.09 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.

	3.10 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 FIRE HYDRANT INSTALLATION
	A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. AWWA Fire Hydrants:  Comply with AWWA M17.
	C. UL/FMG Fire Hydrants:  Comply with NFPA 24.

	3.14 CONNECTIONS
	A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 15 Section "Basic Mechanical Materials and Methods" for piping connections to valves and equipment.

	3.15 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. The Contractor shall test all pipe lines and appurtenances with water at test pressure of 200 psi or 50 psi in excess of the system working pressure, whichever is greater. Test pressure must be maintained for at least 2 hours. All leakage apparent ...
	a. The amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, irrespective of pipe diameter.
	b. The amount of leakage specified above shall be permitted to be increased by 1 fluid ounce per inch valve diameter per hour for each metal seated valve isolating the test section.
	c. If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 fluid ounces per minute shall be permitted for each hydrant.
	d. The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.

	2. Fire Water System tests shall be in full conformity with the requirements of all applicable codes, NFPA standards, and other authorities having jurisdiction.
	a. All new underground mains and lead-ins shall be flushed thoroughly before connection is made to internal system piping.  The site utility subcontractor shall be responsible for disposal of the test water drained from the test outlets.
	b. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	c. Test shall be made by the site utility subcontractor in the presence of the regulatory authority having jurisdiction and/or the Owner’s representative.
	d. After the fire service underground main and lead-in have been installed by the site utility subcontractor and are ready for use, the site utility subcontractor shall furnish 2 completed copies of the “Contractor’s Material and Test Certificate for ...
	e. The site utility subcontractor shall prepare reports of testing activities and submit 2 copies to the General Contractor.


	C. Prepare reports of testing activities.

	3.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section 02300 ...

	3.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. The site utility subcontractor shall prepare reports of purging and disinfecting activities and submit two (2) copies to the General Contractor.
	C. All fire protection underground mains shall be flushed per the flow rates listed below:
	Fire Pump and/or Water Storage Tank Installed No Fire Pump or Water Storage Tank
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. This section includes sanitary sewer piping and related appurtenances from connection to main to within 5 feet of outside building limits.
	2. Pipe and fittings.
	3. Non-pressure and pressure couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Encasement for piping.
	8. Manholes.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe
	2. D3034 – Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
	3. F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	4. F696 - Standard Specification for Poly Vinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	5. C476 - Standard Specification for Grout for Masonry
	6. C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets
	7. C923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes and Laterals
	8. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	9. D478 - Standard Specifications for Precast Reinforced Concrete Manhole Sections
	10. C969 - Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Sewer Lines

	B. American Society of Sanitary Engineers (ASSE)
	C. American National Standards Institute (ANSI)
	D. American Concrete Institute (ACI)
	1. 318 - Code Requirements for Structural Plain Concrete

	E. National Sanitation Foundation (NSF)
	F. American Water Works Association (AWWA)
	1. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids (revision of ANSI/AWWA C110/A21.10-93)
	2. C1111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service (revision of ANSI/AW...
	3. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances (revision of ANSI/AWWA C600-93)
	4. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	5. C151 – ANSI Standard for Ductile Iron Pipe
	6. C153 – ANSI Standard for Ductile Iron Pipe Compact Fittings

	G. Federal Specifications
	1. SS-S-00210 - Sealing Compound Preformed Plastic for Pipe Joints

	H. Uni-Bell PVC Pipe Association
	1. UNI-B-6  -  Low-Pressure Air Testing of Installed Sewer Pipe


	1.04 SUBMITTALS
	A. Conformance Submittal:  The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this Section.
	B. Field inspection, testing and quality-control reports.
	C. Sanitary Sewer Certification Form (signed by the Engineer, General Contractor and Utility Contractor) at the end of this Section.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Do not store pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.06 PROJECT CONDITIONS
	A. Coordination and Fees:
	1. Contractor shall comply with requirements of the regulatory authorities having jurisdiction including tapping of sewer mains, installation and testing.
	2. Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this Section.
	3. Contractor to install all sanitary sewer lines and appurtenances as shown on the drawings to within 5 feet of building limits. If the Contractor’s work terminates at a connection point where work by others is complete, the Contractor shall make the...

	B. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner’s written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS
	A. Pipe:  ASTM A 746, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 PVC PIPE AND FITTINGS
	A. Performance Requirements:
	1. Gravity Flow Non-Pressure Piping Pressure Ratings: at least equal to system test pressure.
	2. Force-Main Pressure Ratings: at least equal to system operating pressure but not less than 150 psig.

	B. PVC Gravity Sewer Piping:
	1. 12 Inch and Smaller PVC Pipe and Fittings:  ASTM D 3034, SDR, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.
	2. 15 Inch and Larger PVC Pipe and Fittings: ASTM F 679, SDR 35, Type T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.03 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant-metal tension band and tightening mechanism o...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:

	2.04 CLEANOUTS
	A. Cleanouts shall be provided on sanitary sewer service laterals at no more than 100’ on center. Exterior cleanout plug shall be level with adjacent grade and provided with a 2’ x 2’ x 6” thick concrete apron as shown on the Drawings.
	B. Cast-Iron Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide US Foundry cover USF 7621 or equal product as indicated on Drawings.
	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	C. PVC Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.05 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.
	B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form:  Sheet.
	D. Color:  Black.

	2.06 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints and rubber pipe boots.
	2. Inside Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	4. Base Section:  8-inch (175-mm) minimum thickness for floor slab and 5-inch (125-mm) minimum thickness for walls and base riser section; with separate base slab or base section with integral floor.
	5. Riser Sections:  5-inch (125-mm) minimum thickness, of length to provide depth indicated.
	6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated; with top of cone of size that matches grade rings.
	7. Gasket:  ASTM C 443, rubber (when required by local authority having jurisdiction).
	8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	9. Steps:  Individual FRP steps wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor of ...
	10. Grade Rings (if required):  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.
	11. Pipe Connectors: ASTM C 923, resilient, of size required for each pipe connecting to base section.
	12. Joints of the manhole sections shall be tongue and groove filled with approved preformed butyl rubber base sealing compound conforming to Federal Specifications SS-S210A, Type 1, and Rope Form.

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C 990 (ASTM 990M), bitumen or butyl rubber.
	4. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	5. Steps:  Individual FRP steps or wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor ...
	6. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.

	C. Manhole Frames and Covers:
	1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design with 2 inch high lettering cast into cover, with the ...
	2. Standard manhole frame and cover shall conform to the standard detail of the regulatory authorities having jurisdiction for the project. Otherwise manhole frames and covers shall be as detailed on the Drawings.


	2.07 CONCRETE
	A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork".

	3.02 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Clear interior of piping and structures of dirt and deleterious materials as work progresses. Place plug in end of incomplete piping at end of day and work stops for greater than 24 hours. Flush piping between manholes and other structures to remov...
	D. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	E. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	F. Install gravity-flow piping to within 5 feet of the building limits of sizes and in locations shown on the Drawings. Terminate piping as specified.
	G. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	H. Install gravity-flow, nonpressure, drainage piping according to the following:
	1. Install piping pitched down in direction of flow, at slope shown on the Drawings, and at a minimum slope of 1 percent for 6 inch diameter pipe and 0.5 percent for 8 diameter inch pipes unless otherwise indicated.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron, gravity sewer piping according to ASTM A 746.
	4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

	I. Install force-main, pressure piping according to the following:
	1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-concrete supports or anchors.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron special fittings according to AWWA C600.
	4. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and ASTM F 1668.

	J. If indicated on Drawings install corrosion-protection piping encasement over the following underground metal piping according to ASTM A 674 or AWWA C105:
	1. Ductile-iron pipe and fittings.
	2. Expansion joints and deflection fittings.

	K. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete piping at end of day and when work stops.

	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	1. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
	2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
	3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

	B. Join force-main, pressure piping according to the following:
	1. Join PVC pressure piping according to AWWA M23 for gasketed joints.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for pipes of same or slightly different OD.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure pipe couplings for force-main joints.


	3.04 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C 891.
	C. Install FRP manholes according to manufacturer's written instructions.
	D. Form continuous concrete channels and benches between inlets and outlet.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.05 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.06 BACKWATER VALVE INSTALLATION (If used)
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes.  Secure units to sidewalls.

	3.07 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts o...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and truck service areas.

	B. Set cleanout frames and covers in cast-in-place-concrete, 24 by 24 by 6 inches (600 by 600 by 150 mm) deep.  Set with tops flush with surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.08 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in Division 15 Section "Sanitary Waste and Vent Piping."
	B. Connect force-main piping to building's sanitary force mains specified in Division 15 Section "Sanitary Waste and Vent Piping." Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-d...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes by cutting opening into existing unit large enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	D. Connect to grease oil and sand interceptors specified in Division 2 Section "Sanitary Sewer."

	3.09 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. The Contractor shall be responsible for removal and/or relocation of existing utilities as necessary, whether shown or not shown on the Drawings. At locations where conflicts occur with proposed sanitary sewer improvements, removal and relocation s...
	B. Abandoned Piping:  Close and grout fill open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been cl...
	1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	C. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  Fill to within 12 inches (300 mm) of top with gravel, or compacted dirt.  Fill to top with concrete.

	D. Backfill to grade according to Division 2 Section “Earthwork”.

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground manholes.


	3.11 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 95 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test to General Contractor within 2 days of test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction and the following:
	1) Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of water, and maintain such pressure without leakage for at least 15 minutes.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	5) Test and inspect joints for leaks.
	6) Allowable leakage is a maximum of 50 gal. Per inch of nominal pipe size per mile of pipe per day.
	7) Option: Test ductile iron piping according to AWWA C600, Section “Hydrostatic Testing”. Use test pressure of at least 10 psig.


	6. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.

	7. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.

	8. Manholes:  Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.12 CLEANING
	A. Clean dirt and superfluous material from interior of piping flush with potable water.
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	ENGINEER CERTIFICATION (If required)
	GENERAL CONTRACTOR CERTIFICATION (Required)
	UTILITY CONTRACTOR CERTIFICATION (Required)

	02585_Traffic_Control.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section includes planning, implementation, maintenance and protection of vehicular and/or pedestrian traffic during construction. Maintenance and protection of traffic includes furnishing, assembling, placing and relocating traffic ...
	1. Concrete Paving.
	2. Asphalt Paving.
	3. Curbs and gutters.
	4. Walkways.
	5. Utilities Construction

	B. Related Sections include the following:
	1. Division 2 Section "Facility Sanitary Sewer" for utilities construction
	2. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	3. Division 2 Section "Hot Mix Asphalt Paving" for surface paving
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for surface paving.
	5. Division 2 Section "Concrete Pavement Curb and Sidewalk" for joint sealants of joints
	6. Division 2 Section “Storm Drainage” for utilities construction


	1.03 REFERENCE STANDARDS
	A. Standard Specifications of the State Department of Transportation.
	B. Manual on Uniform Traffic Control Devices (MUTCD), Part VI Standards and Guides for Traffic Control for Streets and Highway Construction, Maintenance Utility and Incident Management Operation, latest edition.

	1.04 SUBMITTALS
	A. Traffic Control Drawing:  If a traffic control drawing has been prepared by the engineer, it shall be the Contractor’s responsibility to review the drawing prior to implementation. Any proposed changes shall be submitted to the Engineer and the Own...

	1.05 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 2 Section "Project Management and Coordination."

	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -   PRODUCTS
	2.01 MATERIAL
	A. Contractor shall provide all materials necessary to perform the work including but not limited to: Breakaway Barricades, Construction Signs, Reflectorized Drums, Floodlights for Nighttime Operations, Illuminated Flashing Arrows/Warning Lights, Pre-...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine work area to assess continuity of function, movement of traffic, pedestrian movement, property utilities, potential safety hazards and other traffic control elements.

	3.02 PREPARATION
	A. Prior to beginning construction, traffic control devices shall be in place. Traffic control devices shall be kept clean and maintained in good condition until no longer required for the project, at which time they shall be removed from the project ...
	B. Where necessary for pedestrians to cross or walk within the limits of the project temporary sidewalks and/or handicapped ramps shall be provided, maintained and removed at the completion of the work.
	C. Work which closes or alters the use of existing roadways shall not be u undertaken until adequate temporary or permanent provisions for traffic control have been approved and installed.
	D. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 GENERAL
	A. Traffic control devices must be in good condition. Traffic control devices, other than those shown on the drawings shall conform to the MUTCD and authorities having jurisdiction.
	B. When the construction involves improvement of an existing roadway, the roadway shall be kept open to traffic unless otherwise approved or shown on the drawings.
	C. The portion of the roadway that is opened to traffic shall adequately accommodate the vehicular traffic. Temporary approaches, crossings, intersections and access to roadways, businesses, residences, parking lots, schools, police and fire stations,...
	D. Any damage to the newly constructed or existing pavement within the limit of the project or adjacent to the project that was caused by the Contractor’s operations shall be repaired at the Contractor’s expense.
	E. Any restriction of required traffic lane widths or diversion of traffic at any time is subject to approval of authorities having jurisdiction.
	F. Except as necessary during the actual working hours as approved, equipment, materials, personnel or vehicles shall not occupy any travel way, shoulder, median or sidewalk area within 30 feet of the project limit that is open to traffic.
	G. The Contractor shall perform daily inspections, including weekends and holidays, including inspections at night, and take all corrective action to ensure compliance with the traffic control plan and other approved standards. The duties shall includ...
	1. Setup and removal of all traffic control devices in accordance with the contract documents;
	2. Correction of deficiencies of traffic control devices within 2 hours of discovery or notification by the engineer;
	3. Repositioning traffic control devices displaced by traffic or construction equipment;
	4. Covering or uncovering any conflicting signs or signals as appropriate;
	5. Repairing or replacing damaged traffic control devices;
	6. Replacing batteries, light bulbs, control panels, and other electrical components;
	7. Keeping all traffic control devices clean;
	8. Adding fuel and oil to power units for traffic control devices;
	9. Properly storing and packing equipment and vehicles so as not to create a traffic hazard;
	10. Properly storing traffic control devices when not in use; and,
	11. Eliminating, covering, or protecting all excavations or drop-offs greater than 2 inches deep or sloped with a 6:1 escape ramp with densely graded aggregate base course during non-working periods, or as required by the regulatory authority having j...


	3.04 NIGHTTIME OPERATION
	A. All operations that are performed during the non-daylight hours shall be properly illuminated to allow for the complete performance and inspection of the work.  Lighting systems shall be positioned such that they do not cause glare to drivers or an...

	3.05 DETOURS AND LANE CLOSURES
	A. Approval and consent of the regulating authority having jurisdiction shall first be obtained before rerouting traffic.  All necessary arrangements shall be made with such authorities regarding the establishment, maintenance, and repair of such deto...

	3.06 TRAFFIC DIRECTORS
	A. Trained flaggers shall wear a fluorescent orange reflectorized garment when controlling traffic.  Trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the procedures stipulated for flaggers in the Manual on Uniform Traffic Co...
	B. Police Officers shall be provided, when required.  Contact the local municipal police department (48 hours) prior to any operation which necessitates a policed traffic director.

	3.07 TEMPORARY PAVEMENT MARKINGS AND TAPES
	A. See Division 2 Section 02741 “Hot Mix Asphalt Paving” and 02751 “Concrete Pavement Curb and Sidewalk”

	3.08 ADVANCED WARNING SIGNS
	A. The placement of signs shall be adjusted if they create interference in a sidewalk area or driveways, other existing signs, trees or reduced visibility due to horizontal and vertical curvature of the roadway.
	B. Upon installing the signs, the signs should be examined at night to determine if secular glare is apparent and if so signs shall be adjusted/aligned by shimming the sign.
	C. Sign faces shall be so position in relation to a line normal to the adjacent edge of traveled way that the sign face is rotated about its edge, nearest the traveled way, through an angle of 5 degrees in the direction of travel.
	D. All sign faces and support surfaces shall be cleaned of all foreign matter.
	E. When blasting operations are within 1,000 feet of a travel way the Contractor shall provide temporary warning signs required by the regulatory authority having jurisdiction.



	02630_Storm_Utility_Drainage_Piping.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Pressure pipe couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Drains.
	8. Encasement for piping.
	9. Manholes.
	10. Channel drainage systems.
	11. Catch basins.
	12. Stormwater inlets.
	13. Stormwater detention structures.
	14. Pipe outlets.
	15. Dry wells.
	16. Stormwater disposal systems.


	1.03 STANDARDS
	1. A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	2. A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	3. A760 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	4. A762 – Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
	5. A798 – Standard Specification for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications
	6. B745 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	7. B788 – Standard Practice for Installing Factory-Made Corrugated Aluminum Culverts and Storm Sewer Pipe
	8. A761– Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	9. A807 – Standard Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other Applications
	10. A964 – Standard Specification for Corrugated Steel Box Culverts
	11. B746 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	12. B789 – Standard Practice for Installing Corrugated Aluminum Structural Plate Pipe for Culverts and Sewers
	13. B864 – Standard Specification for Corrugated Aluminum Box Culverts
	14. C76 – Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
	15. C443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
	16. C478 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	17. C507 – Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe
	18. C913 – Precast Concrete Water and Wastewater Structures
	19. C923 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	20. C990 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	21. C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	22. C1433 – Standard Specification for Precast Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	23. C1478 – Standard Specification for Storm Drain Resilient Connectors Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals
	24. C1479 – Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
	25. C1577 – Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD
	26. C1675 – Practice for Installation of Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	27. D698-07e1 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	28. D1056 – Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	29. F2306 – Standard Specification for 12 to 60 in. Annular Corrugated Profile-Wall Polyethylene Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications
	30. D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	31. D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	32. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Elastomeric Seals
	33. F477 – Standard Specification for Elastomeric  Seals (Gaskets) for Joining Plastic Pipe
	34. F794 – Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter
	35. F949 – Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	36. F2418 – Standard Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers
	37. F2510 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures and Corrugated High Density Polyethylene Drainage Pipes
	38. F2562 – Specification for Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-Pressure Drainage and Sewerage
	39. C1504 – Standard Specification for Manufacture of Precast Reinforced Concrete Three-Sided Structures for Culverts and Storm Drains
	1. M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	2. M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	3. M196 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	4. M198 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	5. M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	6. M245 – Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains
	7. M252 – Standard Specification for Corrugated Polyethylene Drainage Pipe
	8. M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe
	9. M288 – Standard Specification for Geotextile Specification for Highway Applications
	10. M294 – Standard Specification for Corrugated Polyethylene Pipe, 12” through 60” Diameter
	11. M43 – Standard Specification for Sizes of Aggregate for Road and Bridge Construction
	12. M190 – Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
	13. M199 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	14. AASHTO LRFD Bridge Design Specifications Sections 3 & 12
	15. AASHTO LRFD Bridge Construction Specifications Sections 26, 27 and 30
	16. AASHTO PP63 – Pipe Joint Selection for Highway Culvert and Storm Drains
	1. C110 – Standard for Ductile-Iron and Gray-Iron Fittings
	2. C111 – Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C151 – Standard for Ductile-Iron Pipe, Centrifugally Cast
	1. 301 – Specifications for Structural Concrete
	2. 318 – Building Code Requirements for Structural Concrete and Commentary
	E. American Concrete Pipe Association
	1. LRFD Fill Height Tables for Concrete Pipe
	2. LRFD Fill Height Tables for Elliptical Concrete Pipe
	3. Post Installation Evaluation and Repair of Installed Reinforced Concrete Pipe
	4. Concrete Pipe and Box Culvert Installation Manual


	1.04 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittals at the end of this section:
	1. Storm Drainage Conformance Submittal

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Catch basins stormwater inlets and dry wells.  Include plans, elevations, sections, details, frames, covers, and grates.
	3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, covers, and concrete design-mix reports.

	D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	E. Field quality-control reports.
	F. Markings:  Markings shall be provided on all products as specified in the product’s corresponding ASTM standard (i.e. date of manufacture, manufacturer name, product type, etc.)
	G. Project Record Drawings: Accurately record as-built locations of pipe runs, connections, catch basins, cleanouts, top elevations, and invert elevations. Identify and describe unexpected variations of subsurface conditions and location of any utilit...

	1.05 QUALITY ASSURANCE
	A. All costs associated with re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. Owner reserves the right to direct any inspection that is deemed necessary. Contractor shall provide free access to s...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic, pipe, and fittings in direct sunlight.
	B. All pipe shall be protected against impact, shock and free fall, and only equipment of sufficient capacity and proper design shall be used in the handling of the pipe. Pipes and chambers shall not be rolled or dragged over any surface. The Contract...
	C. Protect pipe, pipe fittings, and seals from dirt and damage.
	D. Damage to Pipe or Chambers:
	1. Each length of pipe or chamber shall be inspected for defects and cracks before carefully being lowered into the trench.
	2. Bituminous coated pipe shall be handled with special care and repair of damaged coating shall conform to AASHTO M190.
	3. Pipe or chambers which are defective from any cause, including damage caused by handling, storage or any other reason as determined by the Owner to be not repairable, shall be unacceptable for installation and shall be replaced at no cost to the Ow...
	4. Pipe or chambers that are damaged or disturbed through any cause prior to acceptance of the work shall be repaired, realigned, or replaced as directed by the Owner at no expense to the Owner.

	E. Handle manholes according to manufacturer's written rigging instructions.
	F. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

	1.07 PROJECT CONDITIONS
	A. Removal/Relocation of Existing Utilities: The Contractor shall be responsible for removal and/or relocation of existing utilities, whether shown or not shown on the drawings, at locations where conflicts occur with proposed storm drainage improveme...
	B. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, CULVERT PIPE AND FITTINGS
	A. Pipe:  ASTM A716, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 ALUMINIZED PIPE AND FITTINGS
	A. Aluminized Steel Type 2 Corrugated Steel Pipe 2 (CMP):
	1. Pipe for the specified diameter (rise x span for pipe-arches), gage and corrugation shall be made in conformance to ASTM A760 (AASHTO M36) and meet the material requirements of ASTM A929 (AASHTO M 274) for aluminized steel (Type 2).
	2. Minimum thickness shall be 16 gage for pipe diameters 10-24 in., 14 gage for diameters 30-48 in. Stormwater detention systems only: 12 gage for diameters 54-96 in. and 10 gage for diameters 102 in. and larger, but not less than the diameter indicat...
	3. Pipe joining systems shall utilize corrugated bands to the width and thicknesses defined in ASTM A760 for aluminized (Type 2) steel. Band connectors shall also meet the requirements of ASTM A760. Where leakage is a concern the joining system shall ...
	4. CMP larger than 48 in. diameter is allowed for subsurface stormwater detention systems only.


	2.03 HDPE PIPE AND FITTINGS
	A. High Density Polyethylene Pipe (HDPE) Smooth Interior Pipe:
	1. Pipe and Fittings: Shall conform to AASHTO M252, M294 and/or ASTM F2306 unless otherwise shown on the Drawings.
	2. Bell and spigot joints shall meet the water tight requirements of ASTM D3212.
	3. Maximum permitted diameter is 48 in.
	4. See drawings for bedding details.


	2.04 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings:  ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings.

	B. PVC Corrugated Sewer Piping:
	1. Pipe:  ASTM F 949, and ASTM F 794 PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets:  ASTM F 477, elastomeric seals with joints conforming to ASTM D3212


	2.05 CONCRETE PIPE, BOX CULVERT SECTIONS, ELLIPTICAL PIPE AND FITTINGS
	A. Reinforced-Concrete Pipe and Fittings:  Unless otherwise indicated on the drawings, provide drainage pipe meeting ASTM C76.
	1. Where designated on the drawings, provide RCP with tongue-and-groove joints with a preformed flexible bitumen or butyl-rubber sealant meeting ASTM C990 to form a silt-tight joint.
	2. Where designate on the drawings, provide RCP with bell-and spigot joints with a rubber gasket meeting ASTM C443 to form a leak-resistant joint.
	3. Class III, unless otherwise indicated on the Drawings.

	B. Precast Reinforced Concrete Monolithic Box Sections and Fittings:
	1. Where designated on the drawings, provide RCB with ASTM C990 joints and preformed flexible  bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide monolithic RCB sections to meet ASTM C1433 or ASTM C1577 for the span, rise, design fill height and live load condition indicated on the drawings.

	C. Reinforced  Concrete Elliptical Pipe and Fittings:
	1. Where designated on the drawings, provide elliptical pipe with ASTM C990 joints and preformed flexible bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide elliptical pipe class as indicated on the drawings.


	2.06 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  ASTM C443 (ASTM C443M), rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C564, rubber.
	3. For Fiberglass Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	4. For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	5. For Dissimilar Pipes:  ASTM D5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on the Drawings.

	D. Shielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings

	E. Ring-Type, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings


	2.07 DRAINS
	A. Sub Drains:
	1. Shall be perforated PVC or HDPE unless otherwise indicated on the Drawings.  Installation shall be as shown on the drawings.


	2.08 CLEANOUTS AND PLUGS
	A. Installation shall be as shown on the details and at locations shown on the drawings.
	B. All cleanouts shall have a 2’ x 2’ x 6” thick concrete apron.

	2.09 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A674 or AWWA C105.
	B. Material:  Linear low-density polyethylene film of 0.008 in. (0.20 mm) minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black.

	2.10 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C478 (ASTM C478M) and AASHTO M199, precast, reinforced concrete, of depth indicated, with provision for sealant joints. Heavy-duty traffic rated in accordance with Department of Transportation Standards in which project is located.
	2. Diameter:  48 in. (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as required preventing flotation.
	4. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	5. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	6. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	7. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	9. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	10. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. ...
	11. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as r...

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C913; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	5. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	6. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	7. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...

	C. Manhole Frames and Covers:
	1. Description:  As shown on the Drawings, otherwise provide ferrous; 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange and 26 in. (660 mm) diameter security bolted cover.
	2. Material:  ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.


	2.11 BEDDING AND BACKFILL MATERIAL
	A. Bedding material placement and compaction shall be as specified by trenching and bedding details shown on the drawings.
	B. Haunching, initial backfill, and final backfill material and compaction shall be as specified by trenching and bedding details shown on the drawings.  Material shall be placed per ASTM D698, and compacted in 8 in. (0.2 m) maximum lifts.
	C. Where the foundation material is found to be of poor supporting value or of rock, the Owner may make minor adjustments in the location of the pipe to provide a more suitable foundation.  Where this is not practical, the foundation shall be conditio...

	2.12 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C33, sand.
	3. Coarse Aggregate:  ASTM C33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  (28 day compressive strength) 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 40 or 60 (420 MPa) deformed steel.

	C. Manhole, Catch Basin, and Storm Inlet Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in man...
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  1 percent through manhole unless otherwise detailed on the Drawings.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent unless otherwise detailed on the drawings.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.13 CATCH BASINS
	A. Standard Precast Concrete Catch Basins:
	1. Description:  ASTM C478 (ASTM C478M), precast, reinforced concrete, heavy duty (H20), of depth indicated, with provision for sealant joints.
	2. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	3. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	4. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	6. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	7. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  C...
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	9. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for water-tight pipe connecting to base section.

	B. Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed according to ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint seal...
	1. Joint Sealants:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	5. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for leak-resistant pipe connecting to base section.

	C. Grate and Frame: Per details shown on the drawings. Provide hood with stencil or casting “Dump No Waste – Drains to Waterways” or equal. Provide local casting if required. Provide 6 in. thick rectangular concrete apron, with 18 in. minimum width me...
	1. Rectangular Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include flat grate with small square or short-slotted drainage openings.
	a. Size:  24 in. by 24 in. (610 by 610 mm) minimum unless otherwise indicated.
	b. Grate Free Area:  Approximately 50 percent unless otherwise indicated.

	2. Round, Manhole Type Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26...
	a. Grate Free Area:  Approximately 50 percent unless otherwise indicated.



	2.14 STORMWATER INLETS
	A. Curb Inlets:  Made with vertical curb opening of materials and dimensions according to the details shown on the Drawings.
	B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	C. Combination Inlets:  Made with vertical curb and horizontal gutter openings of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	D. Frames and Grates:  Heavy duty and according to the details shown on the Drawings.

	2.15 STORMWATER DETENTION STRUCTURES
	A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete bottom, walls, and top; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and appu...
	1. Ballast:  Increase thickness of concrete as required preventing flotation.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A 615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...

	B. Corrugated Aluminized Steel Detention Systems:
	1. Piping shall comply with AASHTO M36 for diameters 12”-144”
	2. The material shall be Aluminized Steel Type 2 conforming to AASHTO M274
	3. All fittings shall be reinforced per ASTM A998

	C. Precast Concrete Three Sided Detention Systems:
	1. Precast Concrete Detention Structures shall be manufactured per ASTM C1504
	2. Concrete shall be 4000 psi mix and reinforcing steel shall have a minimum yield strength of 600 ksi

	D. Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26 in. (660 mm) diameter cov...
	E. Precast Reinforced Concrete Monolithic Box Sections for Detention Systems:
	1. Provide precast box culvert sections for detention systems shall comply with ASTM C1433 or ASTM C1577.
	2. Joints shall comply with ASTM C990.
	3. External joint wrap shall comply with ASTM C877, Type III.

	F. Reinforced Concrete Pipe Detention Systems:
	1. Piping shall comply with ASTM C76 for diameters 12”-144”
	2. Joints shall comply with ASTM C990 or ASTM C443.


	2.16 PIPE OUTLETS
	A. Head Walls:  Construction shall be according to details shown on the drawings.  Headwalls shall be cast-in-place reinforced concrete, with apron and tapered sides unless otherwise indicated.
	B. Riprap Aprons:  Broken, irregularly sized and shaped, open graded stone according to Department of Transportation specifications for the state in which the project is located or by using NSSGA's "Quarried Stone for Erosion and Sediment Control”. Un...
	1. Average Size:  NSSGA No. R-6, screen opening 6 in. (150 mm).

	C. Concrete Lined Channels:  Construction shall be in accordance with details shown on the drawings.
	D. Flared-End Sections: Shall meet Department of Transportation standards for the state in which the project is located unless otherwise indicated on the drawings.

	2.17 DRY WELLS
	A. Description:  ASTM C913, precast, reinforced, perforated concrete rings.  Include the following:
	1. Floor:  Cast-in-place concrete.
	2. Cover:  Liftoff-type concrete cover with cast-in lift rings.
	3. Wall Thickness:  4 in. (102 mm) minimum with 1 in. (25 mm) diameter or 1 by 3 in. (25 by 76 mm) maximum slotted perforations arranged in rows parallel to axis of ring.
	a. Total Free Area of Perforations:  Approximately 15 percent of ring interior surface.
	b. Ring Construction:  Designed to be self-aligning.

	4. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	B. Description:  Manufactured PE side panels and top cover that assemble into 50-gal. (190-L) storage capacity units.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Side Panels:  With knockout ports for piping and seepage holes.
	3. Top Cover:  With knockout port for drain.
	4. Filter Fabric:  As recommended by unit manufacturer.
	5. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	C. Description:  Constructed-in-place aggregate type.  Include the following:
	1. Lining:  Concrete blocks or precast concrete rings with notches or weep holes.
	2. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19- to 63 mm) washed crushed stone or gravel.
	3. Cover:  Precast, reinforced-concrete slab designed for structural loading according to ASTM C890 and made according to ASTM C913.  Include slab dimensions that will extend 12 in. (300 mm) minimum beyond edge of excavation, with bituminous coating o...
	4. Manhole:  24 in. (610-mm) diameter, reinforced concrete access lid with steel lift rings.  Include bituminous coating over entire surface.


	2.18 STORMWATER DISPOSAL SYSTEMS
	A. Chamber Systems:
	1. Chambers shall meet the requirements of ASTM F2418 and meet the safety factors recommended by Section 12.12 of the AASHTO LRFD Bridge Design Specifications. Loads for design shall be calculated in accordance with Section 3 of the AASHTO LRFD Bridge...
	2. The chamber manufacturer shall provide design data in accordance with ASTM F2418. Installation shall be in accordance with the details shown on the Drawings.
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 821-6710
	b. CULTEC, Inc. 878 Federal Road, PO Box 280, Brookfield, CT 06804 (800) 4-CULTEC.
	c. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (888) FOR-PIPE.
	d. StormTech LLC. 20 Beaver Road, Wetheresfield , CT 06109 (888) 892-2694

	4. Storage and Leaching Chambers:  Chamber rows shall provide continuous, unobstructed internal space with no internal support panels in order to provide ease of access for inspection and maintenance. Include number of chambers, distribution piping, e...
	5. Geotextile: Shall be enclosed in geotextile fabric for sediment capture and maintenance. Fabric shall be located per manufacturer’s details.
	a. Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit weight of 4 oz./sq. yd. (135 g/sq. m).
	b. Fabric between chamber bottom and the stone foundation shall be AASHTO M288 Class 1 woven for stabilization and filtration.
	c. Fabric between the top of the chamber and the embedment stone shall be AASHTO M288 Class 2 non-woven for separation.

	6. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed, crushed stone or gravel.

	B. Pipe Systems:
	1. Perforated manifold lateral piping complying with AASHTO M 252 or AASHTO M 294, including fittings, couplings, seals, and filter fabric.
	2. Fully perforated Aluminized Steel Type 2 Recharge/Detention System conforming to AASHTO M36. All fittings to be reinforced per ASTM A998.
	3. Basis of Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	c. CONTECH Construction Products, Inc. 9025 Centre Pointe Drive, West Chester, Ohio 45069 (336) 854-2177
	d. Lane Enterprises, Inc., 3905 Hartzdale Drive Suite 514, Camp Hill, PA 17011 (717) 761-8175.




	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 “Earthwork”.

	3.02 PIPING INSTALLATION
	A. Locations and Arrangements:  Contractor shall install all drainage structures, pipe, and chambers in the locations shown on the drawings and/or as approved by the Owner. Pipe shall be of the type and sizes specified on the drawings and shall be lai...
	B. Install piping beginning at low point, on prepared foundation, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manuf...
	C. Install chambers in accordance with manufacturer’s guidelines. Rows of chambers shall be laid out using spacers or appropriate measurements and markings to ensure proper spacing between rows for proper backfill and compaction as specified by the ma...
	D. Manholes, catch basins, and drain inlets shall be constructed as soon as the pipe laying reaches the location of the structures. If the Contractor continues pipe installation without making provisions for completion of the structures, the Owner sha...
	E. Any structure which is miss-located or oriented improperly shall be removed and reconstructed at its proper location, alignment, and orientation without cost to the Owner.
	F. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing storm drainage is indicated.
	G. Precast drainage structures shall be assembled in accordance with the manufacturer’s instructions to form a sound structural unit.
	H. Cast-in-Place drainage structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Concrete shall comply with the requirements of this section.
	I. Solid concrete brick masonry structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Only solid masonry units may be used. Minimum wall thickness shall be 8 in. and minimum bottom slab thickn...
	J. Fittings and Connections:
	1. Silt-Tight Connections:  Reinforced concrete pipe connections to drainage structures shall be made so that the pipe does not project beyond the inside wall of the drainage structure and shall be grouted only with Non-Shrink Grout (ASTM C1107) per d...
	2. Leak-Resistant Connections:  Provide a flexible, leak-resistant boot connection to drainage structures for ALL flexible pipe materials (PVC, HDPE, CMP, DIP, etc.).  For HDPE pipe, provide a flexible boot connection in accordance with ASTM F2510.  W...

	K. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	L. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	M. Install gravity-flow, non-pressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe, or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 24 in. (610 mm) minimum cover.
	4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	7. Install corrugated steel piping according to ASTM A798 and/or Section 26 of the AASHTO LRFD Bridge Construction Specifications.
	8. Install HDPE piping according to ASTM D2321 and/or Section 30 of the AASHTO LRFD Bridge Construction Specifications..
	9. Install PVC profile gravity sewer piping according to ASTM D2321 and ASTM F1668.
	10. Install reinforced-concrete sewer piping according to ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."

	N. Install corrosion-protection piping encasement over the following underground metal piping according to ASTM A674 or AWWA C105:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless cast-iron soil pipe and fittings.
	3. Ductile-iron pipe and fittings.
	4. Expansion joints and deflection fittings.


	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.
	5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	6. Join corrugated steel sewer piping according to ASTM A798/A798M.
	7. Join HDPE pipe according to ASTM D2321
	8. Join PVC cellular-core piping according to ASTM D2321 and ASTM F891 for solvent-cemented joints.
	9. Join PVC corrugated sewer piping according to ASTM D2321 for elastomeric-seal joints.
	10. Join PVC sewer piping according to ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	11. Join PVC profile gravity sewer piping according to ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.
	12. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints for leak-resistant systems or butyl rubber sealant materials for soil tight systems.
	13. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.04 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.05 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

	B. Set cleanout frames and covers in cast-in-place concrete, 24 by 24 by 6 in. (600 by 600 by 150 mm) deep.  Set with tops flush with adjacent grade. At pavement areas and at roads set frames and covers with tops flush pavement surface.

	3.06 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in vehicle service areas.

	B. Install drains according to details on the plans and manufacturer’s installation requirements..
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Assemble trench sections with flanged joints.

	3.07 MANHOLE INSTALLATION
	A. General:  Install manholes, complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C891.
	C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions.
	D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 in. (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.08 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Frames, Grates and Hoods
	1. Set frames and grates to elevations indicated.
	2. Firmly embedded in mortar approximately 1 in. thick and aligned to fit the top section of the structure.
	3. Brick set in mortar used to adjust the frame to finished grade shall be limited to no more than four (4) courses for precast structures and have a minimum wall thickness of 8 in.


	3.09 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Construct riprap of broken stone, as indicated.
	C. Install outlets that spill onto grade, anchored with concrete, where indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	E. Construct energy dissipaters at outlets, as indicated.

	3.10 MODIFICATION OF EXISTING STRUCTURES
	A. General: The Contractor shall alter, reconstruct and/or convert existing structures where and as shown on the drawings, and/or as approved by the Owner. Alterations shall be performed with the same type, grade and quality material as used in the or...
	B. Damage to Existing Structures: The Contractor shall exercise care during all alterations, reconstructions, or conversions so as not to damage any portion of the existing structures or pipe to remain. Any damage caused by the Contractor shall be rep...

	3.11 ROOF DRAINS AND LEADERS
	A. The site Contractor shall install roof downspout leaders as shown on the drawings to within 5 ft. of the building limits. If work by others is complete then the Contractor shall complete the connection. If future connections will be required by oth...
	B. All roof drain leader piping connections shall utilize watertight prefabricated fittings and drainage structures.

	3.12 DRY WELL INSTALLATION
	A. Excavate hole to diameter of at least 6 in. (150 mm) greater than outside of dry well.  Do not extend excavation into ground-water table.
	B. Install precast, concrete-ring dry wells according to the following:
	1. Assemble rings to depth indicated.
	2. Extend rings to height where top of cover will be approximately 8 in. (203 mm) below finished grade.
	3. Backfill bottom of inside of rings with filtering material to level at least 12 in. (300 mm) above bottom.
	4. Extend effluent inlet pipe 12 in. (300 mm) into rings and terminate into side of tee fitting.
	5. Backfill around outside of rings with filtering material to top level of rings.
	6. Install cover over top of rings.

	C. Install manufactured, PE dry wells according to manufacturer's written instructions and the following:
	1. Assemble and install panels and cover.
	2. Backfill bottom of inside of unit with filtering material to level at least 12 in. (300 mm) above bottom.
	3. Extend effluent inlet pipe 12 in. (300 mm) into unit and terminate into side of tee fitting.
	4. Install filter fabric around outside of unit.
	5. Install filtering material around outside of unit.

	D. Install constructed-in-place dry wells according to the following:
	1. Install brick lining material dry and laid flat, with staggered joints for seepage.  Build to diameter and depth indicated.
	2. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on side for seepage.  Install precast concrete rings with notches or weep holes for seepage.  Build to diameter and depth indicated.
	3. Extend lining material to height where top of manhole will be approximately 8 in. (203 mm) below finished grade.
	4. Backfill bottom of inside of lining with filtering material to level at least 12 in. (300 mm) above bottom.
	5. Extend effluent inlet pipe 12 in. (300 mm) into lining and terminate into side of tee fitting.
	6. Backfill around outside of lining with filtering material to top level of lining.
	7. Install manhole over top of dry well.  Support cover on undisturbed soil.  Do not support cover on lining.


	3.13 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318 and ACI 350R.
	B. No concrete or masonry shall be placed when the temperature is below 40 degrees Fahrenheit, or when indications are for lower temperatures within 24 hours, unless protection of concrete and masonry is approved by the Owner. Damage to the structure ...

	3.14 STORMWATER DISPOSAL SYSTEM INSTALLATION
	A. Chamber Systems:  Excavate trenches of width and depth, and install system and backfill according to chamber manufacturer's written instructions.  Include storage and leaching chambers, filtering material, and filter mat.
	B. Piping Systems:  Excavate trenches of width and depth, and install piping system, filter fabric, and backfill, according to piping manufacturer's written instructions.

	3.15 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified in Division 15 Section “Basic Mechanical Materials and Methods”.
	B. Connect force-main piping to building's storm drainage force mains specified in Division 15 Section “Basic Mechanical Materials and Methods”. Terminate piping where indicated.
	C. Compliance with Existing Facilities:
	1. Connections made into existing drainage facilities shall be performed in accordance with the requirements of the Owner of the facility.  Construction within a public right-of-way will conform to all requirements of the regulatory authority having j...
	2. The contractor shall make all required connections of the proposed drainage facilities into existing drainage facilities where shown on the drawings and/or as approved by the Owner.

	D. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6 in. (150-mm) overlap, with not less than 6 in. (150 mm) of c...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 in. (150 mm) of concrete with 28-day ...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 in. (76 mm) of concrete to be packed around e...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	E. Connect to sediment interceptors specified in Section "Sanitary Sewer."
	F. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.16 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8 in.  (203 mm) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove and backfill manhole locations as recommended in the geotechnical report and as indicated on the Drawings.
	3. If not indicated in the geotechnical report or on the Drawings, remove top of manhole or structure down to at least 36 in. (915 mm) below final grade.  Fill to within 12 in. (300 mm) of top with stone, rubble, or gravel.  Fill to top with concrete.

	C. Backfill to grade according to Division 2 Section "Earth Work."

	3.17 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earth Work." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over all storm drainage piping and over edges of underground structures.


	3.18 PROTECTION AND CLEANING
	A. The Contractor shall maintain all pipe and chamber installations and drainage structures in a condition such that they will function continuously and shall be kept clean of silt, debris, and other deleterious substances until the project has achiev...
	B. The Contractor shall use all erosion and sediment control measures necessary to assure construction sediments (or other pollutants) do not reach stormwater pipe and/or chamber installations.

	3.19 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 in. (610 mm) of backfill is in place, and again at completion of Project (See 3.20 Post Installation Inspection).
	1. Submit separate signed reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection exceeding 5%.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration or Ex-filtration: Water leakage into or out of the installed piping when leak-resistant connections are provided.  Maximum infiltration or ex-filtration rate of 250 gals./in.dia./mile of piping/24 hours.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements in Section 3.20.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours advance notice.
	4. Submit separate report for each test.
	5. Gravity Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F1417.
	c. Option:  Test concrete piping according to ASTM C924, ASTM C969 or ASTM C1103.  Note, pipe tested in accordance with ASTM C924 or ASTM C969 shall be filled with water and allowed to saturate for 72 hours prior to conducting field tests.

	6. Force Main Storm Drainage Piping:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" Section.
	b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Repair or replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.20 POST INSTALLATION INSPECTIONS
	A. Upon completion of the work and before final acceptance by the Owner, the entire drainage system shall be subject to a final inspection in the presence of the Owner and/or the Project Engineer.  The work shall not be considered complete until all r...
	B. Second Final Post Installation Inspection: (If required for the Project) The Owner shall require a second final post installation inspection.
	1. Final post installation inspections (if required) shall be conducted no sooner than 2 months before the end of the one year warranty.
	2. Final post installation inspections shall utilize a video camera and laser profiler/deflectometer or a video camera and go-no-go Mandrel.  Lasers shall be calibrated to the pipe diameter as shown on the construction plans.

	C. Initial and final post installation inspections shall be performed and reported, at the Contractor’s expense, by a National Association of Sewer Service Companies (NASSCO) Certified Pipe Inspector. Reports of storm pipe assessments shall be submitt...
	D. The initial and post installation inspection report shall include: a copy of all video taken (if required), pipe location identification, equipment used for inspection, inspector name, deviation from design grade, deviation from line, deflection of...
	E. For RCP: Initial and post installation inspections shall be subject to the limits defined in Section 27 of the AASHTO LRFD Bridge Construction Specifications.  Cracks having a width greater 0.05 to 0.10 inches shall be evaluated based on the site’s...
	F. For CMP and HDPE: initial and post installation inspection deflections shall be subject to the limits defined in Section 26 (Metal Culverts) and Section 30 (Thermoplastic Pipe) of the AASHTO LRFD Bridge Construction Specifications.  The initial pos...

	3.21 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.


	High Density Polyethylene (HDPE) Pipe, AASHTO M252, M294, Rubber Gasket Joints ASTM F477, silt-tight or watertight designations as specified:
	Polyvinyl Chloride (PVC) Pipe, Rubber Gasket Joints ASTM F477:
	Aluminized Steel Type 2 Corrugated Steel Pipe (CMP), AASHTO M36/M274 or ASTM A760/A929, silt-tight or watertight designations as specified:
	Aluminized Steel Type 2 Spiral Ribbed Pipe (Type IR), AASHTO M274 or ASTM A929 and AASHTO M36 or ASTM A760, silt-tight or watertight designations as specified:
	Ductile Iron Pipe (DIP), AWWA C151, Fittings AWWA C110, Gaskets AWWA C111:
	Stormwater Collection Chambers ASTM F2418
	Product Verification:
	The trench drains installed in this store will meet the product guidelines of Section 334100-2.13 “POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold milling of existing hot-mix asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt paving overlay.
	5. Asphalt surface treatments and sealcoat.
	6. Imprinted asphalt.

	B. Related Sections:
	1. Division 02 Section “Demolition" for demolition, removal, and recycling of existing asphalt pavements, and for geotextiles that are not embedded within courses of asphalt paving.
	2. Division 2 Section "Earthwork"  for aggregate subbase and base courses and for aggregate pavement shoulders.
	3. Division 2 Sections for other paving installed as part of crosswalks in asphalt pavement areas.
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for concrete pavement and concrete pavement markings.
	5. Division 2 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving terminations.
	6. Division 2 Section “Pavement Markings”


	1.03 REFERENCE STANDARDS
	1. M140 - Standard Specification for Emulsified Asphalt Nineteenth Edition; Revised Per Interim Specifications - Specifications - 1999 R(1998)
	2. M226 -Standard Specification for Viscosity Graded Asphalt Cement Nineteenth Edition R(1996)
	3. T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus Nineteenth Edition; ASTM D1559-76
	4. PP46-01 – Recommended Practice for Geosynthetic Reinforcement of the Aggregate Base Course of Flexible Pavement Structures, April 2001 Interim Edition of the AASHTO Provisional Standards.
	1. D1559 – Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	2. D2041 - Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
	3. D2171 – Standard Test Method for Viscosity of Asphalts by Vacuum Capillary Viscometer (RAP Asphalt Mixes)
	4. D1388-96 – Standard Test Method for Stiffness of Fabrics, Option A
	5. D3786 – Standard Test method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics
	6. D4355 – Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet Light and Water
	7. D4439 – Terminology for Geotextiles
	8. D4873 – Guide for Identification, Storage, and Handling of Geotextiles
	9. D6637-01 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-rib Tensile Method
	10. D4354-96 – Practice for Sampling of Geosynthetics for Testing
	11. D4759-92 – Practice for Determining the Specification Conformance of Geosynthetics
	12. D5818-95 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage
	13. ASTM D-140 Standard Practice for Sampling of Bituminous Materials
	14. ASTM D-449 Asphalt Used in Damp-proofing and Waterproofing, Type II and III
	15. ASTM D-2939 Standard Test Methods Emulsion Bitumen’s Use as Protective Coatings
	16. ASTM D-3405 Joint Sealant Hot-Applied for Concrete and Asphalt Pavement
	17. ASTM D-3320 Emulsified Coal Tar Pitch (Mineral Colloid Type)
	18. ASTM D-3910 Design, Testing and Construction of Slurry Seal
	1. MS-2 – Mix Design Method for Asphalt Concrete and Other Hot Mix Types
	2. MS-22 – Principles of Construction of Hot-Mix Asphalt Pavement, Addendum

	1.04 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. Geosynthetics:
	1. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with the surrounding soil, rock, or earth to function primarily as reinforcement.
	2. Non-woven Geotextile: An interlayer (paving fabric) used above fatigued asphalt or binder layer and beneath asphalt pavement overlay to provide a permanent moisture barrier and to retard reflective cracking.
	3. Woven Geogrid: A geogrid product formed by weaving discrete strips of polymer into a network. These geogrids usually require a protective coating to protect the polymer from premature degradation.
	4. Welded Strip Geogrid: A geogrid product formed by heat bonding (welding) discrete strips of polymer into a network.
	5. Average Roll Value: Minimum Average Roll Value (MARV) is property value calculated as typical minus two standard deviations.


	1.05 SUBMITTALS
	A. Product Data:  Contractor to submit mix design using either of the two methods below for each pavement course and each type of product indicated.  Mix design data submittal shall be submitted to the Owner for review and approval 45 days prior to sc...
	1. “Marshall Stability”: Marshall Stability design mix submittals shall include type and name of mix, gradation analysis, grade of asphalt cement, Marshall Stability in pounds flow, effective asphalt content in percent (%), and corresponding copies of...
	2. “Superpave”: Superpave design mix submittals may be submitted in lieu of a “Marshall Stability” design mix, meeting the specifications of the governing State Department of Transportation or regulatory authorities having jurisdiction.

	B. Material Certificates: Contractor shall submit product data statement (at end of this Section) stating that asphalt mix to be supplied complies with the specifications of the governing State Department of Transportation or regulatory authority havi...
	C. Samples for Verification:  For the following products (if used on the project), in manufacturer's standard sizes unless otherwise indicated:
	1. Each paving fabric, 12 by 12 inches (300 by 300 mm) minimum.
	2. Each pattern and color of imprinted asphalt.

	D. Cutting and Patching Proposal: Where asphalt cutting and patching is necessary to complete the work, the Contractor shall submit a proposal describing procedures to be followed at least 10 days prior to the time cutting and patching will be perform...
	1. Extent of cutting and patching including how it will be performed and why it cannot be avoided.
	2. Changes to existing construction describing anticipated results including a description of any changes to structural elements, operating components, changes in building appearance and other significant visual elements.
	3. List of products to be used and firms or entities that will perform the work.
	4. Dates when cutting and patching will be performed.
	5. List of utilities that will or could be affected, list of utilities that will be relocated, and a list of utilities that will be temporarily out of service. If existing utilities will be out of service provide length of time service will be disrupted.
	6. Indicate if cutting and patching will involve adding reinforcement to structural elements and provide details necessary to integrate reinforcement with the original structure.
	7. Owner’s approval must be received prior to proceeding with the work. Owner approval does not waive its right to later require removal and replacement of unsatisfactory work.

	E. Asphalt Seal Coat: (Note: Section 02770 Asphalt Seal Coat no longer exists).
	1. Submit materials certificate to the Owner, which is signed by the Contractor, certifying that materials comply with, or exceed the requirements herein. One materials certificate shall be submitted for each batch plant furnishing materials. Submitta...
	2. Sealcoat design shall be 100% consistent with the requirements of the regulatory agency in which the project is located and as approved by the Owner.
	3. Submit Weather Data Field Report within 10 days of asphalt sealcoat completion and prior to final payment for the work.

	F. Geotextiles:
	1. Submit product data sheet and certification from the Manufacturer that the geotextile or geogrid product supplied meets the requirements of this Section. Manufacturer’s certificate to include statement that furnished geotextile meets MARV requireme...
	2. Manufacturing Quality Control test results shall be provided upon request.
	3. Submit Manufacturer’s installation instructions and general recommendations

	G. Qualification Data:  For qualified manufacturer and Installer.

	1.06 QUALITY ASSURANCE
	A. Hot Mix Asphalt
	1. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	2. Installer Qualifications for Imprinted-Asphalt: A manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt if required for this Project.
	3. Comply with Asphalt Institute Manual MS-22, “Construction of Hot Mix Asphalt Pavements”, unless more stringent requirements are indicated.
	4. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	B. Cutting and Patching Asphalt
	1. The Contractor shall perform all cutting, fitting or patching that may be required to complete the work or to make its several parts fit together properly. The Contractor shall not damage or endanger any portion of the work or any other work by the...
	2. Cutting and Patching activities shall not change load caring capacity or load-deflection ratio of structural elements or reduce the capacity of operational elements to perform as intended or increase required maintenance or decrease operational lif...
	3. Cutting and Patching shall not reduce the building’s aesthetic qualities (as determined by the Owner) and shall remove and replace construction that has been cut and patched in a visually unsatisfactory manner (as determined by the Owner).
	4. Contractor shall, if possible retain original installer or fabricator to cut and patch work described. If original installer or fabricator is not available, engage another recognized, experienced and specialized contractor to do the work.

	C. Asphalt Sealcoat
	1. Installer Qualifications:  Asphalt sealcoat contractors are required to obtain all licenses, permits and fees necessary to perform the application of seal coating as required by federal, state, or local governing authority in the area in which the ...
	2. SealMaster Endorsement: Installer qualifications for application of asphalt sealcoat include preferred contractor status by SealMaster. Installer will be requested to provide evidence of endorsement by SealMaster.
	3. Sealcoat Installer Experience:
	a. Evidence of previously completed satisfactory work shall be presented as requested by the Owner.
	b. Five years experience in application of asphalt sealcoat at retail parking facilities with greater than 300 parking spaces.
	c. Greater than 100,000 square yards application of PMM or PMCTS asphalt sealcoat in the past two years.
	d. Provide listing of type of material, square yards, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.

	4. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of the regulatory authority having jurisdiction and State Department of Transportation for asphalt paving work.
	a. Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where approved in writing by the Owner.
	b. Polymer Modified Coal Tar Sealer (PMCTS) shall not be used in areas where prohibited by local regulatory agency.


	D. Geosynthetics:
	1. Pre-Construction Conference: Prior to installation of any pavement overlay geotextile system, the Contractor shall arrange a meeting at the site with the geotextile material supplier and, where applicable the geotextile installer. The Owner and the...
	2. Sampling and Testing: Sampling and testing to verify conformance with specification in accordance with ASTM D 4354.
	3. Acceptance: Shall be in accordance with ASTM D 4759 based on testing of either conformance submittal using Procedure A of ASTM D 4354 or based on manufacturer’s certifications and testing of quality control samples obtained using Procedure B of AST...
	4. Sewn Seams (if required): Field sewn or factory sewn samples shall be submitted to Engineer for approval prior to installation. Submit 6 foot (2 meter) length of sewn seam for approval.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver Sealcoat material to the Project site in the tanker supplied by the manufacturer w/ unbroken seals bearing the manufacturer’s labels with brand name, type of material, date of production, & directions for onsite handling & storage.  Materia...
	B. Geotextiles:
	1. Labeling, shipment and storage shall follow ASTM D 4873.
	2. Product labels shall clearly show the manufacturer or supplier name, style name and roll number.
	3. Each shipping document shall include a notation certifying that the material is in accordance with the manufacturer’s certificate.
	4. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage to shipment, water, sunlight, and contaminates. Protective wrapping shall be maintained during shipment and storage. If wrapping is damaged prior to ...
	5. During storage rolls to be elevated above ground and adequately protected from construction damage, extended exposure to ultraviolet radiation, precipitation, chemicals, flames, sparks, temperatures below -20 deg C (-29 deg C) or in excess of 71 de...


	1.08 PROJECT CONDITIONS
	A. Store Operations: All cold milling existing asphalt pavement, cutting and patching, paving, surface treatments, and sealcoat work at properties with existing open retail facilities shall at all times not interfere with normal retail operations.
	1. All sealcoat and/or restriping projects shall be phased so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping. Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date. Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in advan...

	B. Environmental Limitations:  Do not apply asphalt materials if sub-grade is wet or excessively damp, during rainy weather, if rain is imminent or expected before time required for adequate cure, if the sub-grade or base course is frozen or if the ai...
	1. Tack Coat:  Minimum ambient temperature in the shade has been 40 degrees F for at least 12 hours immediately prior to application or minimum.
	2. Asphalt Base Course:  Minimum surface temperature of 35 deg F and rising at time of placement.
	3. Asphalt Binder (Intermediate) Course: Minimum surface temperature of 40 deg F (5 deg C) and rising at the time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 50 deg F (10 deg C) at time of placement.
	5. Asphalt Crack Seal (polymer-modified bituminous sealant): Ambient temperature of at least 40 deg F (5 deg C) and rising, with no fog or dew present. Early morning applications shall be performed in direct sunlight.
	6. Asphalt Surface Treatments and Sealcoat:
	a. Minimum surface temperature of 50 deg F (10 deg C) and rising for a period of 24 hours after application. Do not apply if rain is imminent within 8 hours or when relative humidity exceeds 85%.
	b. Do not apply sealcoat when dew point and temperature are within 5 degrees F.
	c. Do not apply sealcoat when temperature is 90 degrees F and above without first cooling the surface with a fine mist of water (fogging). Fogging should only be performed to provide a damp surface without causing any runoff. All fogging activities mu...
	d. Sealcoat shall not be applied between September 15 and May 1 unless approved by Owner in writing
	e. All storm water or utility inlets, structures, manhole covers, access covers, concrete aprons, etc shall be protected during installation.
	f. Stormwater inlets shall be covered with fabric inlet protection to absolutely protect surface water from contamination by the sealcoat material and paint before becoming dry.
	g. Contractor shall request landscape irrigation system be shut off from the controller prior to, during application, and for 24 hours following completion of application of sealcoat.
	h. Potential hand irrigation water runoff from garden center slab shall be managed by store personnel prior to, during application, and for 24 hours following completion of application of sealcoat. It shall be the Contractor’s responsibility to notify...


	C. Imprinted Asphalt Paving (If Used on Project):  Proceed with coating imprinted pavement only when air temperature is at least 50 deg F (10 deg C) and rising and will not drop below 50 deg F (10 deg C) within 8 hours of coating application.  Proceed...


	PART 2 -  PRODUCTS
	2.01 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, or combinations thereof.

	2.02 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, performance grade as specified by local authorities having jurisdiction or state department of transportation.
	B. Asphalt Cement:  Type and grade of asphalt cement for the paving mixture shall comply with the applicable requirements of AASHTO M 226, Table 2, and meeting governing DOT specifications.
	C. Tack Coat:  Performance Grade (PG) 64-22 or SealMaster SS-1H Asphalt Binder. Emulsified asphalt applications shall meet the requirements of AASHTO M 140 and the governing DOT specifications.
	D. Hot Mix Asphalt: Unless otherwise noted on the drawings, the design mix shall have the minimum stability base in accordance with AASHTO T245 or ASTM D 1559 and as specified by the State Department of Transportation in which the Project is located.
	E. Reclaimed Asphalt Pavement (RAP): May be utilized as approved by the Owner. No more than 25% (total mixture) of RAP material shall be utilized in proposed mixes and shall meet the governing State Department of Transportation specifications. The ori...
	F. Water:  Potable.
	G. Undersealing Asphalt:  ASTM D 3141, pumping consistency.
	H. Asphalt Seal Coat Equipment:
	1. Self-propelled squeegee equipment shall have at least two squeegee or brush devices (one behind the other) to assure adequate distribution and penetration of sealer into the bituminous pavement. Equipment shall have continuous agitation or mixing c...
	2. Pressurized spray application equipment shall be capable of spraying pavement sealer with sand added. Equipment shall have continuous agitation or mixing capabilities to maintain homogenous consistency of pavement sealer mixture throughout the appl...
	3. Hand squeegee and brushes shall be acceptable only in areas where practicality prohibits the use of mechanized equipment.

	I. Asphalt Surface Treatments - Seal Coat: Material shall be as selected by the Owner and as permitted in the jurisdiction in which the project is located.
	1. Sealmaster Polymer Modified  MasterSeal (PMM) is to be used where specified and approved by the Owner, and in conformance with the following specifications:
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 43% - 47%
	c. Ash Non Violates: 42% - 52%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.15 – 1.25
	f. Drying Time: 8 hours max.
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	2. SealMaster Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where requested by the Owner in writing and approved by the local jurisdiction where project is located. Note as of the date of this specification: Polymer Modified Coal Tar Sea...
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 40%
	c. Ash Non Violates: 35 - 40%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.18 Min.
	f. Drying Time: 8 hours max. (Typically less than 60 min.)
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	3. Oil Spot Treatment: SealMaster PetroSeal or prep seal oil spot primer as specified by the manufacturer for pavement sealer.
	4. Water: specified material does not require onsite dilution so adding water is not allowed.
	5. Silica Sand: at a rate of 4lbs/gallon, meeting the AFS specification of 40-60 mesh.
	6. Fast Sealing Additive (drying agent) is allowed.


	2.03 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	C. Paving Geotextile:  AASHTO M 288, nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	1. Minimum Average Roll Values:
	a. Grab Tensile Strength: ASTM D 4632, Type I 90 lbs (400 N), Type II 120 lbs (530 N)
	b. Grab Elongation: ASTM D 4632, Type I & II 50%
	c. Mullen Burst: ASTM D 3786, Type I 180 psi (1240 kPa), Type II 230 psi (1580 kPa)
	d. Mass Per Unit Area: ASTM D 5261, Type I 3.6 oz/syd (122 g/sm), Type II 4.6 oz/syd ( 156 g/sm)
	e. Asphalt Retention: ASTM D 6140, Type I 0.20 gal/syd (.9 L/sqm), Type II 0.24 gal/syd ( 1.1 L/sqm)
	f. Melting Point: ASTM D 276 Type I & II 320 deg F (160 deg C)
	g. UV Resistance: ASTM D 4355, Type I & II 70% at 150 hours.

	2. Tack Coat: Sealant material used to impregnate and seal the geotextile as well as bond it to both the base pavement and overlay shall be paving grade asphalt recommended by the geotextile manufacturer and approved by the Engineer. Emulsions that co...

	D. Crack and Joint Sealant:
	1. ASTM D 6690 or AASHTO M 324, Type I, Type II, Type III or Type IV hot-applied, single-component, polymer-modified bituminous sealant. It shall be the responsibility of the Contractor to determine which Type is applicable to the climate conditions o...
	2. Parking Lot Grade Crack and Joint Sealant as approved by the Owner. Permitted manufacturers include; Crafco Parking Lot Sealant, Crafco Parking Lot Sealant I, Crafco Superflex and SealMaster Hot Pour Crack Sealant and SealMaster Crack Master Parkin...


	2.04 IMPRINTED ASPHALT MATERIALS (When Used on the Project)
	A. Templates:  Imprinted-asphalt manufacturer's standard flexible templates for imprinting pattern into hot asphalt paving.
	1. Pattern:  As indicated on the Drawings.

	B. Coating System:  Imprinted-asphalt manufacturer's standard system formulated for exterior application on asphalt paving surfaces.

	2.05 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes as indicated on the Drawings and approved by authorities having jurisdiction and the State Department of Transportation where the project is located;  designed according to procedures i...
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.

	B. Asphalt Seal Coat Mix Design
	1. PMM Sealer Concentrate: -100 Gallons
	2. Silica Sand – 400 pounds meeting 40 - 70 fineness rating (AFS)
	a. Black Beauty Slag Sand (with comparable sieve rating) where allowed by local jurisdiction where the project is located may be substituted when silica sand is not available.

	3. Water – Specified material does not require onsite dilution
	4. Curing Agents – use in high traffic areas where applicable



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by the Geotechnical Testing Engineer or Owner, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...
	E. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed. Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers. Proceed...

	3.02 COLD MILLING
	A. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Milling of existing asphalt pavement shall be at the depth and location as indicated on the Construction Drawings or as directed by the Owner.
	2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blo...
	3. Control rate of milling to prevent tearing of existing asphalt course.
	4. Contractor shall repair or replace any improvements damaged during cold milling operation. Repair or replacement shall be required when the design integrity or function of any curbs, manholes, drainage inlets or other improvements are damaged. The ...
	5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	6. All milled material shall become the property of the Contractor and shall be disposed of off-site or for utilization as Reclaimed Asphalt Pavement in conformance with this specification and only as approved by the Owner.


	3.03 CUTTING AND PATCHING
	A. Preparation: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations.
	B. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at earliest feasible time, and complete without delay.
	C. Cutting: Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to the original condition.
	1. Cut existing construction by sawing, drilling, breaking, chipping, grinding and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with...
	a. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	b. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	c. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	d. Excavating and Backfilling:  Comply with requirements in applicable Specification Sections where required by cutting and patching operations.
	e. Proceed with patching after construction operations requiring cutting are complete.


	D. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of the other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation ...
	E. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Extend saw cut to next existing joint when within 5 feet of existing joint.  Excavate rectangular or trapezoidal patches, extending 12 inch...
	F. Surface Preparation: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared substrate surface is ready to receive paving. Sweep loose granular particles from surface of un-b...
	G. Tack Coat:  Apply uniformly to vertical & horizontal surfaces abutting, underlying, or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed or “break” before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	H. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. Restore exposed finish of patched are...

	3.04 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

	B. Crack and Joint Sealant:
	1. Clean Cracks: Remove existing joint filler material and any debris from cracks or joints to a depth of ¼ inch (6mm) or twice the crack width minimum. Use hot air lance holding tip at least 2 and no more than 4 inches from the crack or rout to clean...
	2. Sweep and Remove Debris: Use power sweeper or vacuum cleaner to clean and remove dirt and debris from cracks and joints.
	3. Material Preparation: Start with empty chamber in melter to heat product to manufacturer’s recommended pouring temperature. Assure temperature gauge has been calibrated within last 6 months. Without adequate temperature gauge calibration, temperatu...
	4. Sealant Application: Use hot sealant at manufacturer’s recommended temperature to seal cracks and joints less than 1” wide.  Assure material is applied to the inside of cracks and that sufficient material is applied to fill flush  with surface of e...
	5. Over-banding: Apply sealant to allow for a 1/16 inch thick band on either side of crack or no wider than 3 inches. Over-banding shall be applied during or immediately after sealant application and any excess sealant shall be removed prior to harden...
	6. Protection from vehicular and foot traffic should be provided to allow sealant to fully cure to prevent tracking and damage to sealant.
	7. A detackifying agent compatible with the applied sealant may be utilized to expedite reopening repaired area to traffic, if approved by the owner.


	3.05 HOT MIX ASPHALT SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces by use of power blower or mechanical sweeping equipment.  Ensure that prepared sub-grade is ready to receive paving.
	1. Surface cracks up to 1”  inch must be filled with crack filler meeting the specifications outlined above.
	2. When using a high performance crack sealant, please note on proposal.
	3. Any potholes, alligator cracks, and similar surface defects as part of new construction must be cut out and repaired as described.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
	3. Adequate traffic control shall be provided to prohibit traffic from traversing applied area.


	3.06 PAVING GEOTEXTILE INSTALLATION
	A. Preparation:
	1. Washed concrete sand may be spread over an asphalt-saturated geotextile to facilitate movement of equipment during construction or to prevent tearing or delaminating of the geotextile. Hot-mix broadcast in front of construction vehicle tires may al...
	2. Sand is not usually required. However, ambient temperatures are occasionally sufficiently height to cause bleed-through of the asphalt sealant resulting in undesirable geotextile adhesion to construction vehicle tires.
	3. Neither the asphalt sealant nor the geotextile shall be placed when weather conditions, in the opinion of the Owner or Engineer are not suitable. Air and pavement temperatures shall be sufficient to allow the asphalt sealant to hold the geotextile ...
	4. The surface shall be free of dirt, water, vegetation or other debris.

	B. Installation of Tack Coat:
	1. Apply tack coat, asphalt binder, asphalt cement, as specified on the Drawings uniformly to existing pavement surfaces.
	2. Rate of asphalt sealant application must be sufficient to satisfy the asphalt retention properties of the geotextile and bond the geotextile and overlay the pavement.
	3. Application shall be by manufacturers recommendations. Minimum temperature shall be 150 deg C (300 deg F) and shall not exceed 160 deg C (320 deg F).
	4. Target width of asphalt sealant application shall be the geotextile width plus 6 inches (150 mm). The asphalt sealant shall not be applied any farther in advance of geotextile placement than the distance the contractor can maintain free of traffic.

	C. Installation of Geosynthetic (Paving Fabric):
	1. Geotextile to be placed onto the asphalt sealant (calendared or smooth side up) with minimum wrinkling prior to the time the asphalt has cooled and lost tackiness. Upon approval of Engineer wrinkles or folds in excess of 1 inch (25 mm) shall be sli...
	2. Place paving geotextile promptly according to manufacturer's written instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.
	3. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm). Transverse joints shall be lapped in direction of paving to prevent edge pickup by the paver. A second application of asphalt sealant to the geotextile overlap w...
	4. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving overlay the same day.
	5. Removal and replacement of geotextile that is damaged will be

	D. Protection:
	1. Traffic on the geotextile will be permitted for emergency and construction vehicles only.
	2. Placement of the hot-mix overlay should closely follow geotextile installation.
	3. Prior to placing a seal coat (or thin overlay such as an open-graded friction course), lightly sand the geotextile and a spread rate of 0.15 to 0.20 lb per square foot and pneumatically roll the geotextile tightly into the sealant.


	3.07 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated with no single lift exceeding 3” in thickness.
	2. Place hot-mix asphalt surface course in single lift not to exceed 2” in thickness.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C) and at maximum temperature of 325 deg F.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.  It is the responsibility of the installing contractor to ensure sufficient mix is delivered & available onsite to promote continuous o...

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.08 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. Construct joints parallel to traffic flow.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 24 inches (600 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.09 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Minimum equipment to be used shall be one (1) vibratory roller, one (1) steel drum roller and when needed one (1) rubber tire rolle...
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Density: Compare density of in-place material against laboratory specimen of same mixture. Average density shall meet specifications and requirements of the State Department of Transportation in which the Project is located.
	a. Average Density:  95 percent of reference maximum theoretical density according to ASTM D 2041, for binder (intermediate) and surface courses.
	b. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, for base courses.


	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/4 inch (6 mm).
	2. Binder (Intermediate) Course: Plus or minus ¼ inch (6 mm).
	3. Surface Course:  Plus or minus 1/8 inch (3 mm).

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/2 inch (12 mm).
	2. Binder (Intermediate) Course: ¼ inch (6 mm).
	3. Surface Course:  1/8 inch (3 mm).

	C. Testing: Contractors duties relating to testing include:
	1. Notify Owner 72 hours prior to asphalt paving.
	2. Notify laboratory of conditions requiring testing.
	3. Coordinate with laboratory for field testing.


	3.11 SURFACE TREATMENTS & SEAL COAT
	A. Surface Preparation:
	1. Surface must be free from dirt, dust and includes grass along the edges.  Remove and dispose of any loose and unsuitable materials, dirt, and debris from pavement surface by power blower or mechanical sweeping equipment.
	2. Mechanically clean and hot lance existing joints such that they are free of all vegetation and moisture.
	3. Surface cracks up to 1” inch must be filled with crack filler as specified.
	4. When using a high performance crack sealant, please note on your proposal.
	5. Surface Defects such as Potholes, alligator areas, etc must be cut out and repairs made as described or per plan provided by the Owner.
	6. Treat all grease, oil and gasoline spots with compatible primer of the manufactured coating.  In hot weather, the surface should be fogged with water prior to sealing.
	7. Prior to spreading pavement sealer, remove all pavement marking lines and symbols with a motorized abrasive device.
	8. Contractor to dispose of all cans, bags, and leftover materials off-site.

	B. Execution:
	1. Mix pavement sealer in accordance with the manufacturer’s procedure to a uniform consistency before using. When the rubberized mixture has thickened, add sand or aggregate slowly to the mixing tank.  Mix thoroughly before and slowly during the appl...
	a. First coat on all parking areas at a rate of .13 gallons per square yard/coat. At no time are total coats to exceed 0.51 gallons per square yard. The first coat may be applied by hand squeegee, self propelled squeegee equipment or pressurized spray...
	b. Second coat on all parking areas at a rate of .13 gallons per square yard/coat.  At no time total coats are to exceed 0.51 gallons per square yard. The second coat must be applied with pressurized spray equipment.

	2. Allow a minimum of 24 hours curing time before allowing traffic over treated surface.


	3.12 IMPRINTING ASPHALT (when used on project)
	A. General:  Imprint asphalt according to manufacturer's written instructions, using manufacturer's recommended equipment.
	B. Freshly Laid Asphalt:  Immediately after asphalt has been laid and compacted but still plastic, begin the surface imprinting process.
	1. Monitor asphalt surface temperature in compliance with manufacturer's written recommendations to ensure required temperature to perform surface imprinting.
	2. Reheat asphalt if surface temperature drops below that required.

	C. Reheating Asphalt:  Soften asphalt pavement surface by heating to a depth of at least 1/2 inch (13 mm) without burning asphalt.
	1. Heat to a temperature of 300 to 325 deg F (149 to 163 deg C) immediately before applying templates.
	2. Regularly monitor the pavement temperature to prevent overheating.
	3. Direct flame heaters are not permitted.
	4. If pavement is overheated and begins to emit black smoke, remove damaged pavement by milling down 1 inch (25 mm) and replace removed pavement with new, compacted surface course prior to resuming imprinting work.

	D. Surface Imprinting:  Apply and imprint templates to a minimum depth as indicated on the Drawings and as required to embed precut marking material flush or barely beneath pavement surface.
	E. Coating Application:  After imprinted surface has cooled, apply according to Drawings and manufacturer’s recommendations.  Do not allow traffic until coating has completely dried and cured.
	F. Precut Marking Material Application:  Position precut marking material aligned with imprinted pattern and slowly heat to a temperature no higher than 325 deg F (163 deg C) until marking material begins to liquefy and flow.  Do not allow traffic unt...

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform tests, inspections and to prepare reports. Testing agency will be paid by Owner..
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of un-compacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. Two 4 inch core sample will be taken for every 5000 sq. yd. (836 sq. m) or less of intermediate course, at locations chosen by the Owner.
	b. The Owner shall provide random location field density testing of in-place compacted pavement determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Contractor to replace and compact hot-mix asphalt where core tests were taken.
	F. The Owner reserves the right to take additional testing. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements. All areas that do not comply with spe...

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow milled materials to accumulate on-site. Perimeter protection shall be provided for milled material stockpiles temporarily stored on site where there is a potential for these materials to mix with stormwater and be discharged from the s...
	2. Cleaning asphalt paving equipment and tools is not permitted on site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Documents:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.
	2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

	B. This section describes the application of painted pavement markings, marker tape, reflective markers, and the removal of existing markings.
	C. Section Includes: Description of the application of painted pavement markings and the removal of existing markings. This work shall consist of furnishing and applying paint on pavement surfaces, in the form of traffic lanes, loading zones, parking ...
	Section includes:
	1. Pavement markings (including arrows, striping, etc.)
	2. Reserved
	3. Pavement markers
	4. BOPUIS parking space markings
	5. Text markings (Loading Zone, Fire Lane, STOP, etc.)
	6. Accessible parking and access aisle markings
	7. Curb markings and painted curbs

	D. Related Sections:
	1. Division 01 Section "General Requirements”.
	2. Division 02 Section 02741 "Hot Mix Asphalt Paving".
	3. Division 02 Section 2752 "Concrete Pavement Curb and Sidewalks”.


	1.2 SUBMITTALS
	A. SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish Manufacturer's Certificates and Data certifying that the following materials conform to the requirements specified. Materials certificate must be signed by the Contractor, certifying that materials ...
	B. Product Data for Each Paint: MSDS and tech sheet on each certificate shall accompany each batch of paint stating compliance with the applicable publication.
	C. Regulatory Requirements: General Contractor shall be knowledgeable of all applicable regulations and permitting related to the work.  General Contractor is responsible for selection and use of paints, within this specification, which meet all appli...
	D. Submit Weather Data Field Report within 10 days of pavement marking completion and prior to final payment for the work.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Pavement marking contractors shall have completed similar projects and shall hold all necessary licenses, permits, and fees necessary to perform the work. Evidence of previously completed satisfactory work shall be present...
	B. Installer Experience: Pavement Marking Installer Experience:
	1. Five years experience in application of pavement markings at retail parking facilities with greater than 300 parking spaces.
	2. Greater than 12 pavement marking projects at large retail facilities (greater than 300 parking spaces) in the past two years.
	3. Upon request, provide listing of type of material, number of parking spaces, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.
	4. Submit installer experience back up materials to Owner with bid.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.  Materials with dates beyond ...
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Store Operations: All pavement marking work at existing open retail facilities shall not interfere with normal retail operations at any time.
	1. All striping projects shall be performed so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager and Store Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping.  Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date.  Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in adva...

	B. Environmental Limitations:  Contractor must comply with all local, state and federal laws, guidelines, policies, etc. concerning the use and disposal of residue, waste, or chemicals of any kind.
	1. Permitting:  Contractor must secure any local, state, or federal permit required to operate any equipment including pressure washers on Lowe’s premises. Contractor may not discharge any waste or wastewater, with or without cleaning agents, into sto...
	2. Disposal: Contractor shall not dispose of any paint or cleaning materials used to clean brushes, nozzles, etc. into storm drains.  All clean-up shall be self-contained or performed offsite.  Under no circumstances shall paint buckets, pails, or pro...
	3. Spills:  Contractor shall be fully responsible for compliance with all provisions and requirements of the Clean Water Act regarding management, handling, use, and disposal of any regulated substances including any paint, thinners, paint chips, fuel...


	1.6 REFERENCES
	A. Reference Standards
	1. American Society for Testing and Materials (ASTM)
	a. D711 – Standard Test Method for No-Pick-Up Time of Traffic Paint
	b. D2205 -  Selection of Tests for Traffic Paints
	c. D2805 -  Hiding Power of Paints by Reflectometry
	d. D3723 -  Pigment Content of Water-Emulsion Paints
	e. D3960 -  Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings
	f. D4451 -  Pigment Content of Paints


	B. General:
	C. Lowe’s Criteria Plans (Includes Criteria Site Plan and Criteria Detail Sheets)


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Color: Shall be as indicated on the plan, per original plan or as directed by the Owner.
	B. Materials:
	1. For all locations except where Low VOC limits have been adopted:
	a. Aexcel Gorilla Hi-Performance Acrylic (VOC rating 420 g/L):  22Y-E006 Yellow, 22W-E008 White, 22A-E001 Black, 22L-E004 Blue, 22R-E007 Red (To be used at all store locations except where Low VOC limits have been adopted).  For distributor informatio...

	2. For (only) locations where Low VOC paint is required:
	a. Aexcel Biostripe - Low VOC Waterborne (VOC rating <100 g/L) 72W-A129 White, 72Y-A107 Yellow, 72L-A031 Blue, 72R-A027 Red, 72A-A049 Black.  For distributor information or to order, visit lowes.trafficpaint.com or call 800-854-0782.
	b. RAE Low Voc Acetone Acrylic (VOC rating <100 g/L) 5371 White, 5372 Yellow, 5373 Black, 5374 Blue, 5375 Red.  For distributor information or to order, call 877-275-7550.



	2.2 STENCILS
	A. Lowe’s standard pavement marking stencils are available from CH Hanson Company (800-827-3398, sales@chhanson.com)

	2.3 GLASS BEADS
	A. In accordance with AASHTO M247-09 standard specification for glass beads used in pavement markings (if requested by Owner).


	PART 3 -  EXECUTION
	3.1 REMOVAL OF EXISTING PAVEMENT MARKINGS
	A. Removal shall be performed when markings are to be relocated and prior to restripe, or surface treatment with seal coat, or where build-up of several previous coats will prevent adequate adhesion of new markings.  Contractor shall communicate the d...
	1. Removal of lines, symbols, and text on pavement shall be performed by grinding or other approved means.
	2. Removal shall not cause damage to surface of existing pavement beyond what is necessary to remove the existing markings. Any excessive damage caused by removal of existing markings shall be the responsibility of the Contractor and shall be repaired...
	3. Debris accumulated as a result of removal operation shall be removed and disposed of according to applicable Federal, State, and Local regulations at no additional cost to the Owner.  Contractor shall be responsible for all clean-up from grinding o...

	B. If chemical solvents are used, submit Material Safety Data Sheets (MSDS) and manufacturer’s material information to the Owner at least three days prior to their use.  Chemicals and application methods shall not be harmful to the environment.

	3.2 WEATHER LIMITATIONS
	A. Perform Pavement Marking only when:
	1. Surface shall be clean and free of dirt, grease, oil, or other contaminants which could interfere with adhesion.
	2. Weather conditions are not excessively windy, dusty, or foggy.  Weather suitability will be determined by the Owner.
	3. Minimum ambient or surface temperature is 40 degrees F not exceeding 90 degrees F and relative humidity at a maximum of 85%.
	4. Rain is not imminent within 6 hours or when relative humidity exceeds 80%.


	3.3 TRAFFIC CONTROL
	A. See Section 02585, Traffic Control.
	B. Protect fresh lines from traffic until completely dry and not susceptible to tracking.

	3.4 EQUIPMENT
	A. Contractor shall provide all equipment necessary for completion of the work including apparatus to properly prepare and clean pavement surfaces, mechanical and hand operated equipment, and equipment necessary to clean up the premises after performi...
	B. Equipment used shall be capable of placing continuous solid lines with hand operated mechanical push type applicator for all parking spaces and radii with a hand held spray for detailed markings, symbols and legends. Equipment shall be capable of p...
	C. Contractor shall provide any necessary stand-by equipment adequate to complete the job in the event of equipment failure when the possibility of delay of traffic conflicts exists.
	D. Contractor’s personnel shall be sufficiently skilled and thoroughly familiar with equipment, materials, and marking layouts and experienced in the work of installing pavement markings. Markings that are not in alignment or sequence, as shown on the...

	3.5 LAYOUT AND ALIGNMENT
	A. Provide layout and alignment for pavement markings as indicated on the drawings, and per any issued statement of work, and as follows:
	1. Unless otherwise required by authority having jurisdiction, pavement markings shall be brought into compliance with the current Lowe’s Criteria Plans in regards to colors, linetypes, frequency, spacing, and location for all striping, centerlines, t...
	2. Contractor shall also refer to the original site plan for the project location for additional specific jurisdictional requirements (i.e. painted curbs, additional fire lanes, special markings, etc.) and shall verify any discrepancies with the autho...
	3. Contractor shall be responsible for correcting markings and lines which are not in compliance with Lowe’s Criteria Plans, and coordinate with Lowe’s.


	3.6 PREPARATION OF EXISTING SURFACE
	A. Care should be taken to ensure that the surface is clean, dry and free of loose material. Immediately prior to application of paint, clean pavement of dirt, rust, grease, oil, acids, or other foreign matter which may reduce paint bond to the paveme...
	1. Areas which cannot be satisfactorily cleaned by brooming and blowing: Clean with a solution of water and trisodium phosphate (10% Na3PO4 by weight), or equal.  Rinse cleaned areas of solution and foreign matter.  Dry before painting.
	2. Previously painted lines, text, symbols: When applying over previously coated areas take special care to remove any loose or peeling paint.
	3. Excessive Paint Build-up:  Contractor shall communicate the discovery of excessive paint build-up to Lowe’s prior to mechanically removing paint.  Upon direction, completely remove excessive paint build-up by grinding.
	4. New concrete surfaces must be cleaned to remove curing compound/membrane, dirt, grease, and other forms of contamination prior to application of paint. Curing compound may be removed by high pressure water blasting or grinding methods. Conduct all ...


	3.7 APPLICATION
	A. General Application Guidelines
	1. Install in a uniform thickness, smooth surfaced cross section throughout its entire length, width not less than dimensions specified on the plans and no more than ½” variance. Install lines that are straight and have a uniform curvature and conform...
	2. Thoroughly mix paint in strict accordance with the manufacturer’s written instructions before and during application.  Apply paint at its original consistency without the addition of thinners.
	3. Do not permit traffic until paint has completely cured.
	4. If there is a deficiency in drying of the marking, discontinue paint operations until cause of the slow drying is determined and corrected.


	3.8 EXECUTION
	A. New Store Construction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Asphalt pavement shall be allowed to cure for a minimum of 48 hours before first coat of traffic paint.
	3. New asphalt pavements (new construction and repair projects) shall receive two coats of pavement marking traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unl...
	4. All stripes shall be a width of 4 inches.
	5. All parking spaces shall be marked with a string, chalk line, or tape prior to painting to create straight lines and uniform ends.  Ends of all parking spaces shall be in alignment parallel to the drive isle and adjacent parking spaces.  Striping s...

	B. Repaint and Reconstruction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Allow any surface treatment with new seal coat to age/cure for a minimum of 24 hours prior to application of paint.
	4. For existing pavement where previous markings have been mechanically removed or existing pavement treated with sealcoat, paint shall be applied in two (2) coats using Lowe’s standard stencils and striping machine.
	5. For restriping over existing paint, one (1) coat shall be applied at 15 wet film mils with Lowe’s standard stencils and striping machine matching exact perimeter of existing markings.

	C. Sealcoat
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Newly sealcoated pavements shall receive two coats of traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unless Low VOC is required) applied at a rate of 8 to ...

	D. Temporary Pavement Markings
	1. Temporary paint shall be applied in accordance with permanent pavement marking specifications however only one (1) coat of paint shall be required. The contractor may use a temporary removable pavement marking tape only as approved in writing by th...
	2. All temporary markings shall be removed when no longer required.  Any pavement area that has been determined to be damaged as a result of the removal operation shall be repaired at no additional cost to the Owner.


	3.9 DESIGN GUIDELINES
	A. Marking Width and Color:  Unless indicated otherwise, marking width and color are as follows:
	1. Loading Zone Striping     4”, Yellow
	2. Loading Zone Text      Yellow
	3. Fire Lane Text       Yellow (Red only when required by AHJ)
	4. Fire Lane Curb       Red (only when required by AHJ)
	5. Parking Space Striping     4”, White
	6. Accessible Parking Striping    4”, White
	7. International Symbol of Accessibility  White (blue background only where required)
	8. Accessible Paths       4”, White
	9. Text         White (except Yellow in part of Loading Zone)
	10. Stop Bars        White

	B. Lowe’s Standard Pavement Markings:
	1. Lowe’s Criteria Plans (Detail Sheet SP-2.0)
	a. “Loading Zone” text
	b. “Fire Lane” text (use only when required by AHJ)
	c. “STOP” text (for use at lumber canopy exit only, or required by AHJ)
	d. Directional Arrows – straight, left/right turn
	e. Accessible Parking Symbol (Wheelchair)
	f. Accessible Parking Access Aisle



	3.10 PROTECTION
	A. Protect striping and other markings from damage of any kind while the paint is drying.  Protect paint from disfigurement by traffic, spatter, splashes, spillage, drippings, weather, etc.  Place suitable warning signs, cones, flags, barricades, or p...
	3.12 CLEANUP & DISPOSAL
	A.  Remove rubbish, debris, and waste materials and legally dispose of off the Project site. Comply with all regulations including handling, storage and disposal of hazardous materials and waste. Consult local agencies or disposal companies for indivi...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Walkways.
	5. Concrete Maintenance and Repair
	6. Unit paver base (if used).

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. Division 2 Section 02300 “Earthwork” for subgrade preparation, grading, and subbase course.
	3. Division 2 Section 02752 "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement.
	4. Division 2 Section 02745 “Pavement Markings”.


	1.03 REFERENCE STANDARDS
	A. All Referenced Standards shall be the latest version in print at the time the contract between the Owner and General Contractor is executed unless otherwise noted below.
	B. American Society of Testing Materials (ASTM)
	1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	2. A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
	3. A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	4. C33 - Standard Specification for Concrete Aggregates
	5. C94 - Standard Specification for Ready-Mixed Concrete
	6. C150 - Standard Specification for Portland Cement
	7. C171 - Standard Specification for Sheet Materials for Curing Concrete
	8. C260 - Standard Specification for Air-Entraining Admixtures for Concrete
	9. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
	10. C494/C494M - Standard Specification for Chemical Admixtures for Concrete
	11. C595 - Specification for Blended Hydraulic Cements
	12. C618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	13. C979 - Standard Specification for Pigments for Integrally Colored Concrete
	14. C989 - Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars
	15. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	16. C1157 - Performance Specification for Hydraulic Cement
	17. C1399 - Standard Test Method for Obtaining Average Residual-Strength of Fiber-Reinforced Concrete
	18. D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)
	19. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction
	20. D2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand Method
	21. D3405 - Standard Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements
	22. D5249 - Standard Specification for Backer Material for Use with Cold- and Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints
	23. D5893 - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements

	C. American Concrete Institute (ACI)
	1. 301R-99 – Specifications for Structural Concrete
	2. 304R – Placing and Handling Concrete, etc.
	3. 305 – Hot Weather Concrete
	4. 306 – Cold Weather Concrete
	5. 309R-96 – Guide for Consolidating of Concrete
	6. 330.1 – Standard Specifications for Plain Concrete Parking Lots
	7. ACI 330 R-08 – Design and Construction of Concrete Parking Lots
	8. 211.1R-91 – Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

	D. American Association of State Highway and Transportation Officials (AASHTO)
	1. M182 – Standard Specifications for Burlap Cloth made from Jute for Kenaf
	2. M153 – Standard Specifications for Preformed Sponge Rubber and Cork Expansion Joint Filler.


	1.04 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product mix indicated.
	B. Design Mixtures:  For each concrete pavement mixture (see attached form at the end of this section).  Include alternate mixture designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adj...
	C. General Contractor and Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	D. Minutes of pre-construction conference to include a completed copy of the “Concrete Parking Lot Pre-Placement Checklist” as noted in Section 1.05.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment and certified by NRMCA or approved by the State Department of Transportation in the st...
	B. The concrete mixture shall be designed by the concrete producer who meets the requirements of Section 105.A.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Acceptance Testing Service: The Owner will engage a qualified independent testing agency to perform material evaluation tests and to review concrete mixtures.
	1. A slump test and an air entrainment test shall be performed for each load delivered.
	2. Four (4) standard 4” x 8” test cylinders shall be taken for each 55 cubic yards of concrete or each days pour, whichever is more frequent.  Three cylinders shall be broken at 28 days.  The 4th cylinder shall be a spare.

	E. Pre-Construction Conference: Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials.
	2. Before commencement of concrete pavement construction practices, require representatives, including the following, of each entity directly concerned with, or affected by, concrete pavement, to attend the “Concrete Pavement Pre-Construction Conferen...
	a. Lowe’s Project Manager.
	b. Contractor's superintendent.
	c. Contractor’s project manager.
	d. Independent testing agency.
	e. Ready-mix concrete producer.
	f. Concrete pavement subcontractor.
	g. Engineer of record (civil engineer).
	h. Sitework contractor’s superintendent.
	i. Sitework contractor’s project manager.
	j. Concrete pump company (if applicable).
	k. Project manager and superintendent of any sub-contractor with work located beneath the pavement to be constructed.

	3. The “Concrete Parking Lot Pre-Placement Checklist” shall be utilized and a completed copy shall be remitted as a submittal along with any additional notes from the conference.


	1.06 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.03 STEEL REINFORCEMENT (Only Where Used, and Shown on the Plans)
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, 6 inches x 6 inches #10 mesh fabricated from as-drawn steel wire into flat sheets.  Any Welded Wire Reinforcement used shall be broken at all joints.
	B. Plain Steel Wire:  ASTM A 82, as drawn.
	C. Deformed-Steel Wire:  ASTM A 496.

	2.04 MACRO-SYNTHETIC FIBERS: (ONLY WHERE USED AND SHOWN ON PLANS)
	A. Fibers shall be a patented coarse monofilament, self-fibrillating, polypropylene/polyethylene fiber in accordance with ASTM C1116, Paragraph 4.1.3., and Type III. Fiber shall have a minimum tensile strength of 60ksi, when tested by ASTM D2256 and a...
	1.  Euclid Chemical “Tufstrand SF” Contact: Phil Brandt, Vice-President of National Business Development. Phone: 877-438-3826, or email: pbrandt@euclidchemical.com


	2.05 JOINT REINFORCEMENT
	A. When used, comply with ASTM A 615.
	B. Dowel bars shall be plain bars.
	C. Tie bars shall be deformed bars.
	D. Diamond Dowel Bars; ¼” x 4½” Diamond Dowels by PNA.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI’s “Manual of Standard Practice” from st...

	2.06 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II or III; ASTM C 595, Type 1S or 1P; ASTM C 1157, Type GU, MS or HE.

	B. Supplementary Cementitious Material:  Use only as approved in writing by Lowe’s. Use the following supplementary cementitious materials, of the same type, brand and source throughout the Project.
	1. Fly Ash:  ASTM C 618, Class F or C.
	2. Slag:  ASTM C 989.

	C. Normal-Weight Aggregates:  ASTM C 33, Combined aggregate gradation for concrete pavement and other designated concrete shall be 8% - 18% for large top size aggregates (1-1/2”) or 8% - 22% for smaller top size aggregates (1” or ¾”) retained on each ...
	1. Maximum Coarse-Aggregate Size:  1½” nominal.

	D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and not containing more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	3. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	4. Accelerating Admixture:  ASTM C494/C494M, Type C.
	5. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	E. Water:  ASTM C1602.
	F. Calcium Chloride: If structural reinforcement is used, the use of calcium chloride or admixtures containing more than 0.05% chloride ions is prohibited.

	2.07 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete. “Eucobar” by the Euclid Chemical Company, or approved equal.
	E. High Solids, Clear Acrylic, Non-Yellowing, Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. “Super Diamond Clear VOX” by the Euclid Chemical Company.
	F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. “Kurez VOX White Pigmented” by the Euclid Chemical Company.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 175, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Coloring Agent: When required, add coloring agent to mix according to manufacturer’s written instructions.
	1. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, non-fading, and resistant to lime and other alkalis. Increte Systems, Inc. Contact: Phil Brandt, Vice-President of...
	2. Color: As indicated on Drawings and per manufacturer’s designation.

	C. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 perc...
	D. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. “Flexcon” by the Euclid Chemical Company, or approved equal.
	E. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements. ”Duralcrete” by the Euclid Chemical Company, or approve...
	F. Chemical Surface Retarder: Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm). “Surface Retarder S” b...

	2.9 WHEEL STOPS
	A. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 6 inches (150 mm) high by 6 inches (150 mm) wide by 72 inches (1820 mm) long.  Provide chamfered corners and drainage slots on underside and holes for a...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 12-inch (300-mm) minimum length. Or #4 bars 12-inch (300 mm) minimum.


	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. The Owner will use a qualified independent testing agency for reviewing and acceptance of the proposed concrete mixture design.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
	2. Slump Limit:  Maximum 5 inches (125 mm) at time of placement for pavement, 2 inch (50 mm) for curb.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5% to 8% for pavement, curb and sidewalk.

	D. If structural reinforcement is used, limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Macro-Synthetic Fiber Addition: All exterior slabs if so noted on the drawings shall contain the structural fibers used at a rate of no less than 3.0 lbs. /cubic yard. Actual fiber dosage may vary based on job-site conditions and shall be calculate...
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required.

	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	H. Color Pigment: When indicated on the Drawings add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 (for fiber reinforced concrete).  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  On-site mixing must be approved by the Owner. Comply with requirements and measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mi...
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and base course surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared sub-grade and base course surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding (See Section 02300 Earthwork).
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	a. If concrete is to be placed directly on subgrade by a ready mixed concrete proof-roll with a loaded ready mixed concrete truck or a 10-wheel tandem-axle dump truck with similar axle weights as a loaded ready mixed concrete truck.

	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of ½” (13 mm) require correction according to requirements in Section 02300 Earthwork.

	C. Proceed with concrete pavement operations only after all Geotechnical Testing Engineer Conformance Submittals and any Exception Confirmation Submittals have been approved and nonconforming conditions have been corrected and sub-grade is ready to re...

	3.02 PREPARATION
	A. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Maintain sufficient quantity of forms to allow continuing work so that forms are in place a minimum of 24 hours after concrete placement.
	C. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	D. Flexible or curved forms shall be used on curves. Forms shall be of full depth of the concrete and of strength when staked sufficient to resist the pressure of concrete and the loads resulting from the finishing operations without springing, settli...

	3.04 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Accurately position and support reinforcement and secure against displacement. Set wire ties with ends directly into concrete.
	E. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction. Support reinforcing steel...
	F. Discontinue welded wire reinforcement at all joints, including contraction joints.

	3.05 MACRO-SYNTHETIC REINFORCED CONCRETE
	A. For concrete containing macro-synthetic fibers, adjustments required to provide required placement conditions may warrant use of additional water reducers (superplasticizer). No additional water is permitted into concrete mixture after addition of ...

	3.06 JOINTS
	A. Pavement Joint and Placement Plan: For all projects with concrete pavement, and projects with concrete parking lots, provide a placement plan per ACI 330R-08 identifying the items listed below.  In addition, submit to Lowe’s Assigned Concrete Sub-C...
	1. Concrete truck access location.
	2. Extent of placements including width, length, slab placement area and volume.
	3. Locations of construction joints.
	4. Location of sawn contraction joints if different from those shown on the civil drawings.

	B. General:  Form pre-molded expansion and contraction joints, construction joints, control joints, thickened edge expansion joints, isolation joints, and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct tran...
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.
	2. Joints in pre-formed extruded curb shall be aligned with joints in existing and future concrete pavement.

	C. Construction Joints: Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Diamond Dowels:  Install ¼” x 4½” Diamond Dowels by PNA at 24” on center or as shown on the drawings. Install per manufacturer’s recommendations.

	D. Isolation Joints: Locate isolation joints as shown on the Drawings. Form isolation joints of preformed joint-filler strips abutting Provide catch basins, manholes, inlets, structures, walks, light pole bases and other fixed objects , and where indi...
	1. Expansion: Provide joint filler for the entire depth of the slab section and not less than one (1) inch below finished surface so as to allow for joint sealant. Provide thickened edge expansion joint as indicated on the Drawings.
	a. Provide ½” expansion joints for curb and gutter and sidewalk at 100 feet on center.
	b. Provide ½” contraction joints for curb and gutter at 10 feet on center.
	c. Extend isolation joint material full width and depth of joint.
	d. Terminate isolation joint material not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	e. Place top of isolation joint material flush with finished concrete surface if joint sealant is not indicated.
	f. Furnish isolation joint material in one-piece lengths.  Where more than one length is required, lace or clip isolation joint material sections together.
	g. Protect top edge of isolation joint material during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.


	E. Contraction (“control”) Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Provide joints at spacing no greater than 24 times the concrete thickness (maximum 15 feet) on centers, maximum each way.  For sid...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of contraction joints after applying surface finishes.  Eliminate groove ma...
	2. Sawed Contraction Joints:
	a. Use saws, blades, skid plates, and accessories by Soff-Cut International, Inc., or approved equal.
	b. Start cutting 1/8-inch (3mm) wide sawed joints as soon as concrete has hardened sufficiently to prevent raveling or dislodging of aggregates.  This will typically be from 1 hour in hot weather to 4 hours in cold weather after completing finishing o...
	c. Provide at least two “Soff-Cut”, of approved equal early entry, saws on site with blades capable of achieving the required depth of saw cut.
	d. Extend sawed joint to the slab boundaries and abutments, including columns, drains, and other penetrations in the path of a defined joint.  Implement methods and timing of the saw cut beyond the limits of the Soff-Cut saw reach to provide a consist...
	e. Power saws are to be equipped with a bag to collect concrete dust. Concrete dust shall be disposed of in accordance with the Stormwater Pollution Prevention Plan.

	3. Contraction joints shall be installed such that the length of the panel is not more than 25% greater than its width.
	4. Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1.5 feet from the pavement edge, where possible.
	5. The minimum angle between two intersecting joints shall be 80 degrees, unless otherwise specified or permitted.
	6. All joints shall meet the requirements of ACI 330.1 and ACI 330R.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch (10-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.07 CONCRETE PLACEMENT
	A. General: All concrete walks and aprons shall be a minimum of 4 inches thick as shown on the Drawings, with a turned down edge as detailed. Comply with tolerances in ACI 330.1 Specification for Plain Concrete Parking Lots.
	B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	C. Pre-Slab Installation Meeting:
	1. Provide record of notification of pre-slab meeting including company name, persons contacted, and date and method of contact.
	2. As an assist to the pre-slab meeting, use as a guide the Checklist for the Concrete Pre-Construction Conference published jointly by the National Ready Mixed Concrete Association (www.nrmca.org) and the American Society of Concrete Contractors (www...

	D. Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	E. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to fresh concrete after sampling or testing.
	H. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, ...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot Weather Placement: Comply with ACI 305 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount o...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.08 FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Finish:  Contractor shall be specifically trained in float finishing air-entrained concrete.
	1. Bull-float surface. Surface shall be screeded then bull-floated.  A second bull-float shall be specifically excluded.
	2. Medium Textured Broom Finish: Draw a medium bristle broom across bull-float-finished concrete surface perpendicular to line of traffic to provide a uniform, medium (1/16 (1.6mm)) texture.


	3.09 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 (based on ACI 330.1) and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's wr...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imme...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coat...
	4. All exterior concrete surfaces shall receive one coat of exterior sealer.


	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install...

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Slump and Air Content Testing Frequency: Obtain at least 1 composite sample for each load delivered.
	a. Slump: ASTM C 143/C 143M; Perform additional tests when concrete consistency appears to change.
	b. Air Content:  ASTM C 231, pressure method.
	c. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above.

	2. Test Cylinder Frequency: Obtain four standard 4” x 8” test cylinders for each 55 cubic yards of concrete or each day’s pour, whichever is more frequent.
	a. Compressive-Strength Tests:  ASTM C 39/C 39M; test 3 specimen cylinders at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of c...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	F. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Surface Sealing:
	1. Surfacing sealing products other than linseed oil and mineral spirits (50%-50% mix) shall not be used before providing Owner with independent laboratory documentation to establish conformance with ASTM C672/C672M and E303, AASHTO T 259 and T260, an...
	2. Before applying any sealer, the concrete shall be cleaned by pressure-washing or other means recommended by the product manufacturer and allowed to dry for at least 24 hours at temperatures above 60 degrees F (15 degrees C) and humidity’s below 60%.

	B. Joint and Crack Sealing:
	1. Where joints and cracks are to be sealed the joint opening shall be cleaned with compressed air to removal all foreign matter and all contact faces of the joint shall be cleaned to remove any loose or deleterious material. Sealing materials shall b...
	2. Follow manufacturer’s recommendations and instructions for mixing and installing joint materials. Top of sealing compound should be 1/8 to ¼ inches (3 to 6 mm) below adjacent concrete surface.
	3. Follow directions on the plan regarding crack routing to reduce concrete spalling at the crack faces and reduce water penetration.

	C. Full-Depth Repair:
	1. Follow lines and plan for extent of repair and provide joint types indicated on the plans. Minimum length of repair is 6 feet (2 m). The repair should not be less than half the panel width.
	2. Boundaries of repair shall be sawn to a depth equal to the depth of the slab. Concrete inside the repair boundary is to be removed and should be broken up with a pavement breaker or jackhammer. Breakup should begin at the center of the repair area.
	3. After concrete is removed, repair area is to be evaluated to determine its condition. All material that has been disturbed or that is loose should be removed and replaced with similar or improved materials. If standing water is observed in the repa...
	4. Provide compaction indicated on the plans for all new subgrade or subbase materials. Consideration of replacement of a deteriorated subgrade with concrete or controlled low-strength material (flowable –fill) per ACI 229R may be used only as approve...
	5. Dowels shall be installed by drilling holes into the exposed face of the existing slab. A quick-setting, non-shrinking mortar or a high-viscosity epoxy shall be used to grout the dowels into the existing slabs. All dowels should be straight and par...
	6. Concrete placement and finishing shall be as indicated on the plans. Extra attention shall be given to vibrating around the edges of the repair and the slab shall not be over-finished. Repairs shall be properly cured to ensure satisfactory performa...
	7. Protect repair area from traffic for at least 14 days after placement unless specially designed, high-early-strength concrete mixture is used. Maintain concrete free of pavement stains, discoloration, dirt, and other foreign material. Sweep concret...


	3.13 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (Store Maintenance and Repair and Retrofit Applications Only)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by the Euclid Chemica...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
	Crafco Inc. “Roadwaver Silicone-SL”
	Dow Corning 888
	Dow Corning 890-SL
	Sonneborn “Sonomeric 1 Sealant”
	Tremco “Vulkem 45”
	Hot-Applied Joint Sealant: ASTM D3405, Polymeric sealant.
	Crafco Inc. “ROADSAVER 22”
	W.R. Meadows, Inc. “SEALTIGHT HI-SPEC”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Cold-applied, fuel-resistant joint sealants.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealing non-traffic and traffic joints in locations not specified in this Section.
	2. Division 2 Section "Hot Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	3. Division 2 Section "Concrete Pavement Curb and Sidewalk" for constructing joints in concrete pavement.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.03 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.

	1.05 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:”Concrete Gray” or “Limestone Gray”.

	2.02 COLD-APPLIED JOINT SEALANTS
	A. Two-Part Polyurethane Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 2CSL”


	B. Single-Component, Self-Leveling, Polyurethane Joint Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 1CSL”
	b. Euclid Chemical “Eucolastic 1SL”


	C. Crack Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. (Exterior) Euclid Chemical “Eucolastic II”



	2.03 CONCRETE MORTAR
	A. Euclid Chemical “Euco-Speed” or “VersaSpeed,” Attn:  Philip Brandt, 877-438-3826
	B. Roadware “Flexible Cement II”

	2.04 JOINT FILLERS
	A. Joint Fillers: Resilient pre-molded bituminous impregnated fiberboard units complying with ASTM D 1751, asphalt-saturated cellulosic fiber, ASSHTO M 152, Type I: or ASTM D 1752, cork or self-expanding cork.

	2.05 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint filers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.06 PRIMERS
	A. Primers to be used with Concrete Mortars and Epoxy Crack Repair:  Euclid Chemical “Euco #352MV.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.  Remove all traces of any old sealant, dust, laitance, and grease, oils, curing compounds, f...
	B. Repair Applications: Rout all joints and cracks with a crack chaser or vacuum equipped saw. Assure all joint facings are clean and open with all traces of any old sealant or other deleterious materials removed.
	C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.03 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant closed cell polyethylene backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant mov...
	1. Joint width should be 4 times anticipated movement but not less than ¼ inch to ½ inch wide and the width to depth ratio should be equal. Movement should not exceed 25% of the minimum joint width.
	2. Joint interface should be sound, clean and dry.
	3. Do not leave gaps between ends of joint-sealant backings.
	4. Do not stretch, twist, puncture, or tear joint-sealant backings.
	5. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.
	6. Where depth of joint will prevent use of joint backing, an adhesive backed polyethylene tape must be installed to prevent three-sided adhesion.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Fill with two passes of sealant.
	3. Completely fill or over fill recesses in each joint configuration.
	4. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints so flush with adjacent slab edges.
	2. Dry tooling is preferred
	3. Only use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.04 INSTALLATION OF CRACK SEALANTS / FILLERS (For Repair and Retrofit Applications)
	A. General: Comply with crack joint-sealant / filler manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Pour or extrude sealant / filler into prepared crack in one direction and allow it to flow and level as necessary. Avoid overlapping the sealant to eliminate the entrapment of air. Tool as required to properly fill the crack.
	C. Adhere to all limitations and cautions for the polyurethane sealant as stated in the manufacturers printed information.

	3.05 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.  Excess sealant and sme...

	3.06 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.07 PAVEMENT-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete pavement.
	c. Construction joints in cast-in-place concrete pavement.
	d. Saw joints in joints in cast-in-place concrete pavement.
	e. Routed and cleaned joints in existing cast-in-place pavement.
	f. Other joints as indicated.



	3.08 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (For Repair and Retrofit Applications)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by Euclid Chemical. R...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	B. Work:
	1. Work shall consist of furnishing all materials, labor, equipment, and supervision for construction of a Mechanically-Stabilized Earth (MSE) retention structure in accordance with these specifications and in reasonably close conformity with the line...
	2. This specification applies to MSE structures that are reinforced with geosynthetics and which use either modular block units or Welded Wire Fabric (WWF) “basket” facing systems.  Use of any other type of facing system for a geosynthetic-reinforced ...
	3. For the purposes of this specification, a Reinforced Soil Slope (RSS) is defined as an MSE earth retention structure with a batter greater than 20 degrees as measured from the vertical plane.  Any other MSE earth retention structure is designated a...
	4. This specification applies to MSE structures with a total maximum height of 45 feet and less.  MSE structures with a total height exceeding 45 feet are not addressed by this specification and shall require written approval by the Owner.
	5. All MSE structure applications are subject to the review and approval of the Owner.

	C. Related Sections include the following:
	1. Lowe’s Design and Development Criteria Sections 200 and 600.
	2. Division 2 Section "Earthwork" for excavation and compacted subgrade.
	3. Division 2 Section "Site Chain Link Fences and Gates".
	4. Division 2 Section “Storm Utility Drainage Piping”


	1.03 REFERENCE STANDARDS
	A. General:  Where specification and reference documents conflict, the Owner and design engineer will make the final determination of the applicable document.
	B. Design:
	1. Minimum Design Loads for Buildings and Other Structures – ASCE Standard ASCE/SEI 7-10.
	2. International Building Code (2012 edition).
	3. FHWA-NHI-10-024 and FHWA-NHI-10-025 – Mechanically Stabilized Earth Wall and Reinforced Soil Slopes Design and Construction Guidelines – Volumes I and II;
	4. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls, (2nd Edition);
	5. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual;

	C. Modular Block Units:
	1. ASTM C140 – Testing Methods of Sampling and Testing Concrete Masonry Units;
	2. ASTM C1262 – Standard Test Method for Evaluating the Freeze-Thaw Durability of Manufactured Concrete Masonry Units and Related Concrete Units;
	3. ASTM C1372 – Specification for Segmental Retaining Wall Units;
	4. ASTM D6638 – Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks)
	5. ASTM D6916 – Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

	D.  Welded Wire Fabric
	1. ASTM A82 – Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
	2. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; and
	3. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.

	E. Geosynthetics
	1. AASHTO M288-06 Geotextile Specification for Highway Applications;
	2. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing;
	3. ASTM D4595 – Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method;
	4. ASTM D4759 – Practice for Determining Specification Conformance of Geosynthetics;
	5. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles;
	6. ASTM D5262 – Test Method for Evaluating the Unconfined Creep Behavior of Geosynthetics;
	7. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method;
	8. ASTM D5818 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage;
	9. ASTM D6637 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; and
	10. ASTM D6706 – Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil; and
	11. ASTM D6992 – Standard Test Method for Accelerated Tensile Creep and Creep-Rupture of Geosynthetic Materials Based on Time-Temperature Superposition Using the Stepped Isothermal Method.

	F. Soils
	1. AASHTO T-104 – Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate
	2. AASHTO T-267 – Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition;
	3. AASHTO T-289 – Determining pH of Soil for Use in Corrosion Testing;
	4. ASTM D422 – Test Method for Particle-Size Analysis of Soils;
	5. ASTM D698 – Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort;
	6. ASTM D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort;
	7. ASTM D2487 – Test Method for Classification of Soils for Engineering Purposes (Unified Soil Classification System);
	8. ASTM D3080 – Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions;
	9. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
	10. ASTM D4767 – Test Method for Consolidated-Undrained Triaxial Compression Test on Cohesive Soils; and
	11. ASTM D4972 – Standard Test Method for pH of Soils.

	G. Drainage Pipe
	1. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; and
	2. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and Fittings


	1.04 SUBMITTALS
	A. Product Data:  At the time of bid, the General Contractor shall submit technical specifications and product data from the manufacturer’s for the following:
	1. Geosynthetic Reinforcement.
	2. Facing System.
	3. Drainage Pipe.
	4. Drainage Composite.
	5. Geotextile Filter
	6. If Modular Block is used, material tests specified in Part 2.01 of this specification prior to wall construction

	B. Qualification Data Submittal:  Per Part 1.05(A)
	C.  Design Submittal.
	1. If Owner furnishes construction drawings for the MSE, no design submittal is required by the General Contractor.
	2. If the General Contractor is to furnish construction drawings for the MSE, drawings shall be submitted to the Owner at least 45 days prior to ordering MSE structure materials.
	3. If the General Contractor or Developer is to furnish construction drawings for the MSE, three (3) sets of drawings shall be submitted to the Owner for review and approval. The submittal shall include the following:
	a. Signed, sealed and dated drawings and calculations prepared in accordance with Lowe’s Design and Development Criteria (LDDC).
	b. Statement of DEOR experience and documentation as specified in Part 1.05.
	c. DEOR certificates of insurance.


	D. Samples for Initial Selection:  For the following:
	1. Facing System.
	2. Modular Block (if used)
	3. WWF (if used)

	E. Samples for Verification:
	1. Full-size units of Facing System and Modular Block
	2. Geosynthetic Reinforcement
	3. Geotextile Filter


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  The MSE Contractor shall document compliance with the following:
	1. Experience:
	a. Construction of no less than 500,000 square feet of MSE structures within the five-year-period that precedes the project.
	b. Construction experience with a minimum 100,000 square feet of MSE structures with the proposed facing system (i.e. modular block or WWF)
	c. Construction of five (5) MSE structures with heights that are comparable (within 4 feet) to that proposed; and,
	d. Construction of at least 100,000 square feet of the modular block system proposed within the past two years.

	2. Experience documentation to include:
	a. Project name and location
	b. Date of construction
	c. Contact information of Owner or General Contractor
	d. Type of MSE facing system used and if modular block provide type
	e. Maximum MSE structure height constructed
	f. Face area of MSE structure

	3. License: Installer shall be a Licensed Contractor in the state where the project is located (if applicable in location where project is located).
	4. General Contractor- Furnished MSE Structure Design: Where the General Contractor is to furnish a design submittal for the Owner’s review and approval, the design engineer of record shall meet the following requirements:
	a. The MSE structure Design Engineer of Record (DEOR) shall be licensed in the state or province where the project is located.
	b. The DEOR shall be independently capable of performing all internal and external stability analyses, including those for compound and global failure.
	c. The DEOR shall provide documentation to verify at minimum 40,000 square feet of MSE structure during each of the preceding five years; 100,000 square feet of MSE structures with the proposed facing system type; and, 20,000 square feet of the specif...
	d. Documentation required shall include project name and location; date of design; contact information for client; type of MSE facing system; specified modular block, maximum MSE structure height; and, face area of each MSE structure.
	e. The Owner reserves the right to reject the design services of engineers who, in the sole opinion of the Owner, do not possess the required engineering capability.



	1.06 QUALITY CONTROL
	A. The Owner shall review all submittals for materials, design, DEOR qualifications and MSE structure Contractor qualifications
	B. The Owner shall appoint, at its cost, an Inspection Engineer who is experienced with the construction of MSE structures to perform inspection and testing.
	C. The Inspection Engineer shall perform the following:
	1. Inspect the construction of the MSE structure for conformance with construction drawings and the requirements of this section.
	2. Verify soil installed in the reinforced soil zone conforms specification found in 2.04 or as specified on the construction drawings.
	3. Verify fill soil installed in retained and foundation zones exhibits shear strength specified by the DEOR.
	4. Verify shear strength of insitu soil assumed by DEOR is appropriate.
	5. Inspect and document soil compaction in accordance with these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Test elevation; and
	h. Distance of test location behind MSE structure face.

	6. Insure that excavated slopes are bench-cut;
	7. Notify the MSE structure Contractor of deficiencies and provide Contractor with opportunity to repair;
	8. Notify General Contractor and Owner of any deficiency that has not been corrected; and
	9. Document inspection results.

	D. Owner’s engagement of Inspection Engineer does not relieve MSE Contractor of responsibility to erect the MSE structure in accordance with construction drawings and these Specifications
	E. Compacted density and moisture content of soil in the reinforced soil zone shall be tested in accordance with the following:
	1. At least once per every 1000 square feet (in plan) per 8-inch-thick vertical lift; and
	2. At least once per every 2 feet of vertical MSE structure erection.

	F. The MSE structure Contractor, General Contractor, and Inspection Engineer shall provide a written and notarized certification to the Owner that states that the MSE structure has been constructed in accordance with the approved construction drawings...

	1.07 WARRANTY:
	A. MSE structure Contractors shall be required to provide a five (5) year labor warranty on each Lowe’s project.  This labor warranty is in addition to a ten (10) year product warranty provided by the modular block unit manufacturer.  All invoices ind...

	1.08 PRE-CONSTRUCTION MEETING
	A. The Owner reserves the right to require a pre-construction meeting.  The Owner will determine the location and agenda of the meeting.
	B. If a pre-construction meeting is required, the General Contractor shall be responsible for its arrangement.  Required attendance shall include the General Contractor, DEOR, Wall/RSS Contractor, Grading Contractor, the Inspection Engineer and the In...
	C. Pre-Construction Meeting Agenda:
	1. DEOR to explain all aspects of the MSE structure construction drawings;
	2. DEOR to explain the required bearing capacity of soil below the MSE structure to  the Inspection Engineer;
	3. DEOR to explain the required shear strength of fill soil in the retained and foundation zones to the Inspection Engineer;
	4. DEOR to explain the shear strength of in-situ soil assumed by the DEOR to the Inspection Engineer;
	5. DEOR to explain any measures that are required to coordinate the installation of utilities or other obstruction in the reinforced zone.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. The MSE structure Contractor shall inspect the materials upon delivery to assure that proper type, grade, and color material has been received
	B. The MSE structure Contractor shall store and handle all materials in accordance with manufacturer's recommendations, as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature changes, contaminants, corro...
	C. The MSE structure Contractor shall protect the materials from damage.  Damaged material shall not be installed in the MSE structure.
	D. Geosynthetics
	1. All geosynthetics shall be handled in accordance with ASTM D4873.  Materials shall be stored off the ground and protected from precipitation, sunlight, dirt, and damage.
	2. Geosynthetic reinforcement shall be marked in such a manner as to make the style of the material readily identifiable to both the construction crew and the Inspection Engineer after the manufacturer’s packaging is removed.


	1.10 PROJECT DESIGN
	A. The MSE structure Design Engineer of Record (DEOR), shall coordinate project design with project Civil Engineer, project Geotechnical Engineer and Owner.
	B. If engaged by the Owner, or if engaged by the General Contractor, the MSE DEOR shall provide the Owner a certificate of professional liability insurance to verify the following amounts of coverage:
	1. Professional Liability Insurance - $2 million per claim with $2 million general aggregate.
	2. Commercial General Liability - $2 million per occurrence with $4 million general aggregate. Josh - can you verify general and auto requirements
	3. Automotive Liability
	a. Bodily Injury - $1 million each occurrence
	b. Property Damage - $1 million each occurrence
	c. General Aggregate - $2 million


	C. The DEOR shall be furnished the information required to perform the design in accordance with this section, including the following:
	1. the most current version of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;
	2. the electronic CAD file;
	3. the report of geotechnical investigation and all relevant supplemental reports;
	4. the Geotechnical Engineer’s recommendation for effective shear strength and total shear strength (as applicable) parameters for insitu soils at the MSE structure and soil that may potentially be used as fill soil in the reinforced, retained, and fo...


	1.11 SAFETY FENCE
	A. A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height.  Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authoritie...

	1.12 PROJECT CONDITIONS
	A. The Contractor shall inspect on-site grades and conditions prior to construction.  The Owner and DEOR shall be notified immediately if on-site conditions differ from those upon which the wall design is based.
	B. The Inspection Engineer shall verify that the in-situ soil shear strengths assumed by the DEOR are adequately conservative.


	PART 2 -  PRODUCTS
	2.01 MODULAR BLOCK RETAINING WALL UNITS
	A. Manufacturer Experience – All units for a given project shall be obtained from a single manufacturer.  Manufacturer shall have a minimum of 1 year experience and shall have produced at least 100,000 square feet of the units.
	B. Modular block retaining wall and cap units shall satisfy the criteria of ASTM C1372 except as follows:
	1. Wall and cap units shall exhibit a minimum 28-day compressive strength of 4000 psi.
	2. Unit dimensions shall not differ more than ±1/8 inch except height.  The height of units shall not differ more than ±1/16 inch from the manufacturer’s and DEOR’s specified dimensions and other units shipped to the job site, as measured in accordanc...
	3. A report of test results that demonstrate compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 120 days of block delivery.

	C. Freeze-thaw durability
	1. Freeze-thaw durability of wall and cap units shall be evaluated in accordance with ASTM C1372.
	2. A report of test results that demonstrates compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 24 months.

	D. Inter-block shear properties of modular blocks shall be evaluated in accordance with ASTM D6916.
	E. Connection strength between modular block units and geosynthetic reinforcement shall be evaluated in accordance with ASTM D6638.
	F. All units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or permanence of wall construction or create an unsatisfactorily appearance as determined by the Owner. ...
	G. Unit-to-unit setback shall correspond to a batter no less than 4 degrees as measured from the vertical plane.
	H. Modular block system are approved for use as follows:
	I. If the Owner furnishes construction drawings for the modular block retaining wall, then the base bid shall include the specified block system.  An alternate bid may be submitted in addition to the base bid.  However, the alternate bid must comprise...
	J. The Owner reserves the right to reject any approved modular block system based on specific project concerns or site conditions.

	2.02 WELDED WIRE FABRIC
	A. Welded wire fabric shall be used only for MSE applications where the batter of the structure’s face is 6 degrees or more as measured from a vertical plane.
	B. Welded wire fabric may be used as a component of the MSE structure facing system only if the face is to be vegetated or where fill immediately behind the WWF will comprise rock.  Other applications of WWF as a structure’s face shall require the pri...
	C. Physical Properties
	1. WWF and struts shall be fabricated of steel wire that satisfies the criteria of ASTM A82.
	2. The WWF and struts shall satisfy the criteria of ASTM A185.
	3. WWF and struts shall be zinc-coated (hot-dip galvanized) in accordance with the requirements of ASTM A123.
	4. Minimum wire diameter of WWF and struts is 0.2043 inches (Gauge No. 4).  The maximum distance between WWF wires is 4.0 inches (i.e. W-Number 4x4-W4.0/W4.0).  DEOR shall specify WWF and struts with greater wire diameter and smaller apertures if indi...
	5. WWF shall comprise L-shaped “baskets” with a maximum width and height of 18 inches.


	2.03 GEOSYNTHETIC EARTH REINFORCEMENT
	A. Geosynthetic reinforcement may comprise geotextiles or geogrids manufactured from polyester (PET) or high-density polyethylene (HDPE).
	B. The ultimate tensile strength (TULT) of geosynthetic reinforcement shall be measured in accordance with ASTM D4595 or ASTM D6637.
	C. Geosynthetic-Soil Friction Properties
	1. Coefficient of soil-geosynthetic-soil interaction for evaluation of pullout resistance shall be measured in accordance with ASTM D6706.
	2. Coefficient of direct sliding (CDS) shall be measured in accordance with ASTM D5321.
	3.  The geosynthetic pullout and interface shear characteristics shall be assessed in accordance with Section 3.4 of FHWA NHI-10-024.

	D. Long-Term Tensile Strength – long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5.2 of FHWA NHI-010-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-024.
	2. Minimum installation damage reduction factor (RFID) shall be 1.05.  Value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure.
	3. Minimum durability reduction factor (RFD) shall be 1.1. Overall factor of safety (FS) shall be 1.5 for all MSE structures.

	E. The value of Tal shall be 1,100 lb/ft or greater.
	F. Polyester Reinforcement
	1. Reinforcement manufactured from PET shall exhibit an average molecular weight greater than 25,000 (Mn > 25,000) and a carboxyl end group less than 30 (CEG<30).  Reinforcement that comprises PET is limited to use in soil that exhibits a pH between 3...
	2. Reinforcement manufactured from PET shall not be used in applications where it is inserted in precast concrete panels or blocks.

	G. High-Density Polyethylene Reinforcement – HDPE geogrid reinforcement manufactured using a punch and draw process may not be compatible with most of the modular blocks currently approved by the Owner because the geogrid can create point loads that r...

	2.04 REINFORCED SOIL FILL
	A. MSE Retaining Wall
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<10 (ASTM D4318).
	2. Organic Content - <1% (AASHTO T-267).
	3. If PET geosynthetic is used then 3<pH<9 (ASTM D4972).
	4. If HDPE geosynthetic is used then pH>3 (ASTM D4972).
	5. Shear Strength – the effective angle of internal friction shall be at least 30 degrees.
	6. Soundness – soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	B. Geosynthetic Reinforced Soil Slope
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<20 (ASTM D4318).
	2. If PET geosynthetic is used then 3<pH<9.
	3. If HDPE geosynthetic is used then pH>3.
	4. Shear Strength – the effective angle of internal friction (’) shall be at least 30 degrees.
	5. Soundness – the soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	C. Reinforced fill soil for MSE structures where PET geosynthetic reinforcement is used shall not comprise crushed or recycled concrete.
	D. Reinforced fill soil for all MSE structures shall not comprise shale, recycled asphalt, or any other type of material that has a tendency to degrade, creep or experience a loss of shear strength over time.

	2.05 GEOTEXTILE FILTER
	A. Geotextiles used for separation and stabilization applications shall be specified in accordance with AASHTO M288-06.
	B. Geotextiles used in filter applications shall comprise needle-punched nonwoven or woven monofilament polypropylene material.  The physical and hydraulic properties of geotextile filters shall be specified in accordance with AASHTO M288-06.

	2.06 MODULAR BLOCK UNIT CORE FILL
	A. Granular fill soil shall be placed within all modular block units that are manufactured with a hollow core that penetrates both the top and bottom of the unit.
	B. Modular block unit fill shall satisfy ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP) with a maximum particle size of 1.5 inch.

	2.07 LEVELING PAD
	A. A leveling pad shall be installed below the face of MSE retaining walls with a modular block face.
	B. The leveling pad may comprise gravel that satisfies ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP).  It may also comprise concrete that satisfies criteria for Class B as defined in AASHTO Division II, Section 8.1.2.

	2.08 DRAINAGE
	A. Drainage Gravel:
	1. Gravel used in drainage applications of all MSE structures shall comprise material that satisfies ASTM C33 criteria for classification as No. 57 or No. 67 stone.

	B. Drainage Composite:
	1. Drainage composites may be used to construct a chimney drain between the reinforced and retained soil zones.  If a drainage composite is used, it shall comprise one of the following:
	a. J-Drain 302 as manufactured by JDR Enterprises, Inc. of Alpharetta, GA (ph. 800-843-7569, www.j-drain.com);
	b. AmerNet 4 as manufactured by American Wick Drain Corporation of Monroe, NC (Ph. 800-242-9425, www.americanwick.com); or
	c. StrataDrain as manufactured by Strata Systems, Inc. of Cumming, GA) ph. 800-680-7750, www.geogrid.com).

	2. Alternate drainage composites may be submitted for Owner review and approval.  However, they shall comprise two layers of nonwoven needle-punched polypropylene geotextile laminated to a polyethylene or polypropylene geonet core.  Drainage composite...

	C. Drainage Pipe:
	1. Drainage collection pipe shall be a perforated or slotted HDPE or PVC pipe.  Perforations or slots shall be sized to prevent migration of core fill gravel into the pipe.
	2. HDPE Drainage pipe shall be manufactured in accordance with ASTM F405.



	PART 3 -  WALL DESIGN REQUIREMENTS
	3.01 GENERAL
	A. Design of MSE structures shall satisfy these specifications.  Where local design or building code requirements exceed these specifications, the local requirements shall be satisfied.
	B. Additional design requirements are presented in Section 200 – Lowe’s Development and Design Criteria.  The DEOR, as well as the project Geotechnical and Civil Engineers shall review this document and shall incorporate requirements as applicable.
	C. Statement of Design Certification
	1. DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	a. “I (full name) certify I have read and understand specifications DIVISION 02800 –MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and Section 200 – Lowe’s Development and Design Criteria.  I further certify this de...

	2. The DEOR shall note any exceptions to these specifications that have been approved by the Owner. Any exceptions shall be clearly indicated in the DEOR statement.
	3. Approval of exceptions by Lowe’s must be made in writing by the Director of Engineering and Construction for the region in which the site is located.


	3.02 METHODOLOGY
	A. MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 200 – Lowe’s Development and Design Criteria;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	B. Reinforced Soil Slope designs shall be based upon these specifications and one of the following
	1. Section 200 – Lowe’s Development and Design Criteria; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	C. These Specifications and Section 200 – Lowe’s Development and Design Criteria prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls or National Concrete Masonry Association’s S...


	PART 4 -  EXECUTION
	4.01 GENERAL
	A. All work shall be performed in accordance with OSHA requirements.
	B. All work shall be inspected by the Inspection Engineer who shall be engaged by the Owner.

	4.02 EXAMINATION
	A. Examine areas indicated to receive structure construction, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	4.03 PREPARATION
	A. Fill Soil:
	1. Inspection Engineer shall verify that fill soil installed in the reinforced soil zone satisfies the criteria of this section.
	2. Inspection Engineer shall verify that fill soil installed in the foundation and retained soil zone satisfies the specification of the DEOR as shown on the construction drawings.  At a minimum, the foundation and retained soil zone shall be proofrol...

	B. Excavation:
	1. Contractor shall excavate to the lines and grades required for construction of the MSE structure as shown on design drawings.  Contractor shall minimize over-excavation.  Excavation support, if required, shall be the responsibility of the Contractor.
	2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications by the DEOR and Division 2 Section 02300 – Earthwork.
	3. Embankment excavations shall be bench cut.

	C. Foundation Preparation:
	1. Prior to construction of the MSE structure, reinforced soil zone shall be cleared and grubbed.  Topsoil, brush, frozen soil and organic material shall be removed.  All foundation soil that Inspection Engineer designates as unsuitable shall be remov...
	2. Following excavation for the reinforced soil zone foundation, the Inspection Engineer shall evaluate in-situ soil in the foundation and retained soil zones.
	a. Inspection Engineer shall verify shear strength of in-situ soil assumed by the DEOR is appropriate.  Inspection Engineer shall immediately stop work and notify Owner if in-situ soil shear strength is found to be unsuitable.
	b. Inspection Engineer shall verify that the foundation soil exhibits sufficient allowable bearing capacity.


	D. Leveling Pad
	1. Leveling pad is required for modular block retaining walls.
	2. Leveling pad shall be constructed of materials per this specification.
	3. Leveling pad shall be a minimum of 6 inches thick and 1at least 12 inches wider that the proposed modular block units. It shall be constructed to provide a level and hard surface on which to place the first course of modular block units.
	4. Gravel used for a leveling pad shall be compacted with a minimum of three passes of a vibratory sled and to the satisfaction of the Inspection Engineer.


	4.04 MSE STRUCTURE INSTALLATION
	A. MSE structure shall be constructed in accordance with the construction drawings, these specifications, and the recommendations of the manufacturers of the MSE structure components.  Where conflicts between the manufacturers’ recommendations and the...
	B. Internal drainage components (i.e. drain pipe, drainage blanket, chimney drain, and geotextile filter) shall be installed as shown on the construction drawings.
	C. Geosynthetic Reinforcement Installation
	1. Geosynthetic reinforcement shall be installed at the locations and elevations shown on the construction drawings and on fill soil that level and compacted to specification.
	2. Panels of geosynthetic reinforcement shall be tensioned such that folds and wrinkles are removed before fill soil is placed.  Panels shall be staked or anchored as necessary to maintain taut condition.
	3. Adjacent reinforcement panels shall be abutted. Reinforcement panels may overlap at MSE structure radii.
	4. Rubber tire vehicles may operate directly on geosynthetic reinforcement at speeds less than 10 mph.  Sudden braking and turning shall be avoided.  Tracked vehicles may not operate directly on geosynthetic reinforcement with less than 8 inches of co...

	D. Modular Block Unit Installation
	1. Modular block units shall be installed at locations and elevations shown on the construction drawings.
	2. Modular block core fill gravel shall be installed within all modular units with vertically-oriented cores that penetrate the top and bottom of the unit.  Core fill shall also be placed behind the unit to a distance of at least 12 inches.
	3. Core fill gravel and reinforced fill soil shall be installed after placement of each course of modular block units.  No more than one course of modular block units may be stacked before core fill gravel and reinforced soil is installed.
	4. If approved by the modular block unit manufacturer, asphalt shingles may be used as shims between courses of block units that do not coincide with layers of geosynthetic reinforcement.  Use of other types of shim material is not permitted without p...
	5. Broken, chipped, stained, or otherwise damaged units shall not be placed in the wall.
	6. Cap units shall be secured with an adhesive in accordance with the modular block manufacturer’s recommendations.

	E. Welded Wire Fabric Form Installation
	1. Welded wire fabric baskets shall be installed at locations and elevations shown on the construction drawings.
	2. Basket forms shall be overlapped a minimum of 4 inches and secured with reinforcing steel wire.
	3. Steel struts shall be spaced no more than 24 inches O.C.

	F. Fill Soil Placement
	1. For MSE structures with modular block facing units, at elevations that correspond to layers of geosynthetic reinforcement, the top of the compacted soil lift behind the course of modular blocks shall be 2 inches above the top of modular blocks.
	2. Soil installed in the reinforced zone of the MSE structure shall be compacted as follows:
	3. Within 4 feet of the wall face, soil shall be compacted using only walk-behind equipment and to within 93 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 90 percent as measured in accordan...
	4. Within 18 inches of a pavement section, soil shall be compacted to within 100 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 97 percent as measured in accordance with ASTM D1557 (modified...
	5. Soil shall be installed in lifts that do not exceed a compacted thickness of 8 inches.
	6. Compaction requirements for walls taller than 45 feet will be evaluated by the Owner on a case-by-case basis.
	7. Heavy (i.e. ride-on) equipment shall not be operated within 4 feet of the MSE structure face.
	8. At the end of each work day, the surface of the last lift of reinforced soil shall be graded away from the MSE structure face and compacted.
	9. General Contractor shall protect the MSE structure against surface water runoff at all times by using of berms, diversion ditches, temporary drains, and other measures necessary to prevent damage to the MSE structure.

	G. The tolerances for construction of a modular block retaining wall shall be as follows:
	1. Batter Tolerance - finished wall batter shall be within 2 degrees of the design batter for the specified modular block unit.
	2. Horizontal Tolerance – elevation of modular block units shall deviate no more than 1 inch over a span of 10 feet when measured using a straight edge placed horizontally across the top of the modular block course.
	3. Vertical Tolerance – wall face shall deviate no more than 2 inches over a span of 10 feet from a plane defined by a straight edge that is oriented vertically and placed against the wall face.


	4.05 OBSTRUCTIONS IN REINFORCED SOIL ZONE
	A. The MSE structure Contractor shall provide for obstructions in the reinforced soil zone in accordance with the construction drawings.
	B. If there are obstructions in the reinforced soil zone for which the construction drawings do not account, affected portion of the MSE structure shall not be built until a written description of the required procedures is provided by the DEOR.

	4.06 COMPLETION
	A. A minimum of 12 inches of low-permeability fill shall be placed over the reinforced soil zone of the MSE structure.  The soil shall be graded to prevent ponding of water behind the MSE structure.
	B. The General Contractor shall confirm that as-built modular block wall geometries conform to requirements  of this section.  The General Contractor shall notify the Owner of any deviations.
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	PART 1 -  GENERAL
	1.01 NATIONAL ACCOUNT PRICING
	1.02 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.03 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.
	15. Flow Sensors
	16. Master Valves


	1.04 DEFINITIONS
	A. Circuit or Lateral Piping:  Downstream from control valve to sprinklers, drip emitters, drip tubing or drain valves.  Piping is under pressure only during remote control valve operation and flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.05 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Other Components.  The location of backflow preventers, mainline piping, remote control valve piping, flow sensors and master valve is approximate and should adhere to the following conditions:
	1. Backflow preventer should be located directly in line with water meter and in accordance with local water district regulations for setback from sidewalk, street and/or curbs.
	2. Mainline piping shall be located a minimum of 12” behind curbs or sidewalks. Alignment of mainline piping shall be straight runs with 90 degree intersections. Where piping must follow curvilinear boundaries, the degree of deflection should not exce...
	3. Sprinkler heads spacing and location are shown to provide 100% coverage within fixed or identified boundaries within the landscape. Sprinkler head spacing shall never be stretched beyond the rated radius of the sprinkler head being installed. Addit...
	4. Drip emitters and drip tubing locations shall be adjusted to fall within the drip line of the tree or shrub that is to be irrigated. Drip tubing spacing shall be adjusted to be evenly spaced within the designated planter or plant bed. Do not reduce...


	1.06 SUBMITTALS
	A. Product Data:  Irrigation product to be used shall be submitted as an upload to the Owner via “Civil Submittals” folder on Site Folio.
	1. As an alternative Product Data may be submitted in a quantity of 3 copies in 8-1/2” x 11” three ring notebooks, labeled with the date, job name, location, contractor name and contact number. Submittal shall contain a table of contents conforming to...
	2. The first submittal is expected to be complete with catalog cuts, circled model numbers, certificates of compliance for piping or PVC solvent, or other materials.
	3. Lowe’s expects no more than 2 submittals are necessary. Submittals exceeding two will be billed at an hourly rate of not less than $100.00/hour for a minimum of 2 hours. Each time notebooks are submitted a new submittal date shall be shown below th...
	4. Work may not be initiated without complete approval of the submitted information. Starting work without written consent by the Owner shall be at the contractor’s risk.

	B. Wiring Diagrams:  For power, signal, and control wiring if equipment includes wiring.
	C. Design Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as ...
	1. Drawings to include irrigation system design or shop drawings including but not limited to piping, sprinkler heads, valves, wiring, and controls.
	2. Drawings shall include layout referenced to adjacent rights-of –ways if required to be irrigated.
	3. Drawings shall show:
	a. Static pressure (psi) and gallons per minute (gpm) upon which the design is based;
	b. Complete system layout indicating placement of piping, controls, control boxes, valves, required sleeves, etc…
	c. All pipe sizes, materials and class ratings
	d. All manufacturers and model numbers
	e. Design calculations for each zone
	f. Specifications for each type of sprinkler head showing nozzle, spray pattern, radius, gpm/head, operation psi, size, etc…
	g. Detailed installation requirements must be provided for all irrigation system components
	h. A comprehensive written specification must accompany the drawings; and,
	i. All design, drawings, specifications and materials must be approved by the Owner prior to the start of any installation of the irrigation system.
	j. Design intent, inclusive of maximum flow rate, delivery water pressure and the number of stations that can be operated at one time.
	k. Drawing shall include a separate water meter dedicated for landscape irrigation.
	l. Indicate location of irrigation controller with 120 volt power. Controller shall be located as indicated on the Drawings.
	m. Drawings shall include a completed WeatherTRAK Smart Water Manager Installation and Programs Settings Worksheet.
	n. Indicate location and size of flow sensor and master valve.
	o. Indicate location of rain sensor transmitter in relationship to irrigation controller.


	D. Qualification Data:  For qualified Installer, see Part 1.06.
	E. Irrigation Zone Charts. Two color copies of irrigation zone charts shall be submitted before final payment can be made. Both charts shall be laminated and one chart shall be located within each controller for future reference.
	F. Controller Programming:  Complete the controller manufacturer’s site profile worksheet and provide two laminated copies, one that is left behind in the controller with the irrigation zone charts. Send a copy to HydroPoint Data Systems via fax or em...
	G. “As-Built” (Record) Drawings: The Contractor shall maintain one record set of drawings of the irrigation system in good condition at the site and mark on them the exact ‘record’. The Contractor shall make a daily record of all work installed during...
	1. At the time of the irrigation mainline test, the Contractor shall provide a preliminary set of “As-Built” (Record) drawings to the Owner.
	2. On or before the date of final inspection, the Contractor shall deliver 2 sets of As-Built drawings to the Owner. As-Built information furnished on a CD will take the place of one set of As-Built drawings. The delivery of this information shall not...

	H. Operation and Maintenance Data:  Contractor to furnish two (2) each for sprinklers, controllers and automatic control valves to include in operation and maintenance manuals. Manuals may be loose-leaf and shall contain complete exploded drawings of ...

	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installation Contractor must have completed a WeatherTRAK Authorized Contractor Education program prior to installation of the WeatherTRAK Controller. Any Lowe’s contractor may obtain training in person or online at no cost by calling HydroPoint at...
	2. An employer of workers that include a Certified Irrigation Contractor qualified by The Irrigation Association, and partner with the EPA WaterSense Program www.epa.gov/watersense.  A listing of certified individuals can be found on The Irrigation As...
	3. A valid Landscape Contractor’s License (where required), and local business license.

	B. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety order of Division of Industrial Safety; the Uniform Building Code and other applicable laws and regulations, including any regulatory authorities hav...
	2. Should the contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	C. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper ti...
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Equipment powered by 120 volt power to be UL approved. Certificates of comp...
	E. Substitutions
	1. The Contractor shall submit reason for substitution request that supports design criteria. Submittal must be in written form. Reasoning shall support system improvements such as extended warranty, improvements to long-term system maintenance or usa...
	2. The Contractor shall use materials as specified on the drawings and within the specifications. Material other than that specified will be permitted only after written application by the Contractor and written approval by the Owner.
	3. Substitutions will only be allowed when in the best interest of the Owner.
	4. The installation of any approved substitution must be made to the satisfaction of the Owner and without additional cost.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping and fittings protected from direct sunlight by means of tarps, storage containers or other strategies to avoid long term exposure to UV rays.  Support to prevent sagging and bending.

	1.09 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner’s Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner’s written permission.


	1.010 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Gear Driven 2 units.
	2. Stream Spray Sprinklers:  5 units.
	3. Bubblers:  2 units.
	4. Emitters:  2 units.
	5. Drip-Tube System Tubing:  50 feet.
	6. Soaker Tubes:  50 feet.
	7. Quick Coupler Keys: Three quick coupler keys and matching swivel hose cells.
	8. Valve Keys: Two valve keys for gate valves
	9. Ball Valves: Two extra ball valve handles.
	10. Controller Keys: Two keys for each controller (note WeatherTRAK controller keys are owner furnished).
	11. Special Tools: Two sets of special tools required for removing, disassembling and adjusting each type of sprinkler and valve supplied on the project
	12. Valve Boxes: One complete valve box with covers.
	13. Lifting Tools: One cover lifting tool for valve box.
	14. Remote Control Valves: One valve diaphragm and solenoids.



	PART 2 -  PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. All piping shall be from virgin parent material. The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles and dents. All pipe shall be National Sanitation Foundation (NSF) appro...
	C. PVC Pipe:  Non Pressure Rated shall be Class 200.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.

	D. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, Schedule 40 or Class 315. Outside diameter of pipe shall be the same as iron pipe.
	1. Pipe shall be marked at intervals (not to exceed 5 feet) with the following: Manufacturer’s name or trade mark, nominal pipe size, schedule, PVC type and grade, SDR rating class, working pressure at 73 degrees and NSF approval.
	2. When connection is plastic to metal, male adapters shall be hand tightened, plus one turn with a strap wrench.
	3. PVC Socket Fittings:  ASTM D 2467 and D-2467-73 NSF approved, Schedule 40.
	4. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends, Schedule 40.
	5. Sleeves: Piping for sleeving shall be high impact type pipe PVC 2110, minimum Schedule 40.
	a. Main and lateral line sleeves are to be at minimum 2 times the diameter of the largest pipe to be sleeved.
	b. Control wire sleeves shall be sufficient to hold the quantity of control and common wires. Electrical wires are not to be placed in the same sleeve with water pipes.



	2.02 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. Galvanized piping shall not be permitted; where a short length of ferrous piping is required, threaded brass piping shall be used.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  #705 Gray NSF approved. Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.03 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.

	2.04 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, shall be manual angle valve, provide product indicated on Drawings.
	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa).
	c. Body Material:  Brass or bronze with ball or ground-key plug.
	d. End Connections:  Matching piping.
	e. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch (75-mm) diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Use only full-port models to reduce friction loss. Provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full



	2.05 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2-1/2 (DN 50) and smaller; flanged for NPS 3 (DN 65 and DN 80).
	e. Pressure regulator shall exceed the measured incoming delivery pressure to be regulated.


	B. Plastic Pressure Regulating Valves for Drip Control Kit:
	1. Basis of Design Product: Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Senninger
	b. Rainbird PRF series
	c. Hunter Industries, Inc., PCZ Series Drip Zone Valve Kit

	2. Description:
	a. Main Valve Body: high impact plastic, cycolac-plastic or glass-reinforced plastic.
	b. Pattern: in-line.
	c. Trip: high impact plastic
	d. End Connections: female or male IPS threaded connections. Socket-type, solvent welded connections are not acceptable.


	C. Water Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. CLA-VAL Automatic Control Valves.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts ACV; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.  Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	a. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	b. Pattern:  Angle-valve design.
	c. Trim:  Stainless steel.
	d. Pressure Rating:  Initial pressure of 150 psig (1035 kPa) minimum.
	e. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65) and larger.



	2.06 AUTOMATIC CONTROL MASTER VALVES
	A. Bronze, or Cast Iron Automatic Control Normally Open Models for Master Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	Superior Model 3100 or 3300 series
	Bermad Model 100 Series w/ ASCO low current draw solenoid
	Griswold Model 2160
	Wilkins series
	2. Description:  Cast-bronze body, normally open, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.07 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves (Normally Closed and Open Models):
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol 100 Series, 200B Series
	b. Hunter Industries Incorporated ICV Valve
	c. Rain Bird Corporation PEB or PESB Series
	d. Toro Company (The); Irrigation Division 252 or P-220 Series

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Pressure Regulating Valves (Normally Closed Only –NOT Allowed for Drip Applications):
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, P220 Series
	b. Rainbird, PESB-R Series, EFB-CP Series
	c. Hunter HBV Series, ICV Series

	2. Description:
	a. Cast bronze bodies and bonnets or for plastic models, glass-enforced nylon material including valve bonnet. Pressure regulation device can be a permanent or after –sale accessory as needed. Pressure regulation range shall be from 15 to 220 PSI.



	2.08 DRIP FILTERS
	A. Drip Filters
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, Plastic Y Filters
	b. Rainbird, RBY Filters
	c. Hunter Industries Inc., HY Filters

	2. Description:
	a. Case: High impact plastic or glass-reinforced nylon
	b. Screen: Removable stainless steel or plastic mesh
	c. Inlet: Male or female IPS threads.



	2.09 WIRED OR WIRELESS RAIN OR RAIN/FREEZE SENSORS
	A. Rain Sensors
	1. National Account Product (Owner furnished with WeatherTRAK Controller package).
	2. Manufacturers: Subject to compliance with requirements, one of the following will be part of the irrigation controller package:
	a. Irritrol, RFS 1000 Wired or Wireless Rain/Freeze Series
	b. Toro, TWRS Wired or Wireless Rain/Freeze Series
	c. Hunter, Wired or Wireless Rain-Clik



	2.10 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.11 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.13 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html
	b. Rain Bird Corporation. (1-800-724-6247. http://www.rainbird.com/contact.htm
	c. Toro Company (The); Irrigation Division. 888-384-9939.  http://www.toro.com/contact/index.html

	2. Description:
	a. Body Material:  ABS.
	b. Retraction Spring:  Stainless steel.
	c. Internal Parts:  Corrosion resistant.
	d. Pressure regulating


	C. Plastic, Pop-up “Fixed” Stream Spray Sprinklers with a 40 psi internal pressure regulator due to the optimum performance of a MP Rotator Nozzle:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS.
	b. Nozzle:  MP Rotator.
	c. Retraction Spring:  Stainless steel.
	d. Internal Parts:  Corrosion resistant.
	e. Pattern:  Adjustable, with flow adjustment.
	f. 40 psi internal pressure regulator


	D. Plastic Flood Bubblers (Pressure Compensating)
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol, 533 Bubbler Series
	b. Toro, 571 Flood Bubbler Series
	c. Rain Bird, 1400 Series
	d. Hunter PCB or PCN Bubbler Series

	2. Description
	a. Body Material: Corrosion-proof and rubber construction
	b. Pattern: Full circle
	c. Pressure: Pressure regulating
	d. Threads: ½” internal, IPS female threads.


	E. Plastic Shrub Sprinklers (only if used, see Lowe’s Development Criteria):
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS or other plastic.
	b. Pattern:  Adjustable, with flow adjustment.
	c. 40 psi internal pressure regulator



	2.14 QUICK COUPLERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Hunter Industries Incorporated.
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. For sites that use recycled or reclaimed water, use Acme-style quick couplers with purple-coded covers.


	2.15 DRIP EMITTER SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Industries Incorporated
	2. Netafim
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.

	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.


	D. Multiple-Outlet Emitter Systems:  Emitter with tubing and button-type outlets.
	1. Emitter:  With multiple outlets to deliver water to remote outlets.
	a. Body Material:  Plastic, with flow control.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.
	d. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.

	E. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	3. Drip tubing emitters shall be pressure compensating.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	G. Tree Root Watering Emitters:
	1. Hunter Industries, Inc., Hunter RZW specialty emitter.

	H. Off-Ground Supports:  Plastic stakes.
	I. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138 kPa).
	J. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	K. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	L. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.16 CONTROLLERS
	A. Manufacturers:  Subject to compliance with requirements, no substitutions will be accepted, provide product by:
	1. WeatherTRAK Smart Water Manager with 5 years ET Everywhere Service (National Account Pricing, furnished by Owner).

	B. WeatherTRAK Smart Water Manager 18-48 stations in 6-station increments or for systems less than 18 stations WeatherTRAK Light Commercial 6-18 stations in 6 station increments as approved by Lowe’s Design Engineering Director:
	1. Interior Control Enclosures:  UL compliance NEMA 3R rated, drip-proof, with key-lock entry and two matching keys.
	a. Body Material:  WeatherTRAK Smart Water Manager is Powder-coated cold-rolled steel WeatherTRAK Light Commercial is plastic.
	b. Mounting:    Surface type for wall.

	2. Control Transformer:  80-VA, 3.2 amp dual voltage (120 or 240 volts) with internal thermal fuse. Additional fuse protection shall be available on the power distribution PCB.
	3. Timing Device:  Adjustable, 24-hour, with 4 automated programming functions available for each station independently. Controller shall be capable of watering on any one of seven day water modes that can be assigned to any one of four programs.
	a. Non-volatile Memory: Real-time clock shall hold data for a period of 7-10 days, while all programming data shall be stored in non-volatile memory for up to 10 years.

	4. Sensor Compatibility:  Controller shall be compatible with both a wired or wireless rain sensor and Data Industrial IR-220 Series flow sensor series from 1” up to 4” size as well as “Insert-Type” models.
	5. Hand-held Remote Compatibility: The controller shall have direct compatibility with Rain Master “Pro MAS UA” and TRC “Commander” series hand-held remotes with cable extension from the receiver to the ET Pro2 central faceplate.
	6. Communication: Controller shall come standard with a wireless GPRS radio that provides two-way Internet communication between the controller and a web-based, password secured central software. This web application software shall have the ability to...
	7. Weather-Based Data: The controller shall be capable of receiving daily weather updates in the form of ET and adjusting a baseline calculated run time previously determined by the controller by integrating site and environmental values on a station ...
	8. Manual Watering: The controller shall have the ability to manually operate a single or all stations with user-defined run times from 1-99 minutes.
	9. AC Compatibility: The controller shall be compatible with optional AC input surge protection devices where applicable.
	10. Weather Validation: Daily ET data delivered to the controller shall be validated by internal climatologists before being sent to the controller. Direct connection to an on-site or off-site weather station without validation of delivered ET will no...


	2.17 Conduit: Underground plastic conduit for remote control wire to the controller or from the flow sensor to the controller shall be Schedule 80 Class III. FS W-C1094. Piping sweeps shall have a minimum radius of 12”.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Remote Control Wire: No. 14 AWG minimum, between controllers and automatic control valves (#12 AWG minimum for runs over 2,500 LF); color-coded different from feeder-circuit-cable jacket color; with insulation of different colors for different area...
	c. Wiring Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type wire-nut or connector, epoxy resin moisture seal, plastic molded enclosure, suitable for direct burial applications.
	1) 3M Direct Bury (DBY) splice kits by 3M Corporation, Austin, TX (512) 984-5667, no other equal will be accepted.


	2.18 Wiring: 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial. For wire installed in conduit use stranded THWN, 12 gauge wire per local and state electric code
	2.19 BOXES FOR AUTOMATIC CONTROL VALVES/QUICK COUPLERS
	A. Polymer-Concrete (or Injected Mold, or Structural Foam HDPE) Boxes:
	1. Location: Valve boxes shall be located in pervious landscape areas and shall not be subject to high traffic loading.
	2. Manufacturers: Valve boxes shall be constructed of polymer-concrete, injected-molded, or structural foam HDPE resin. Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Rain Bird VB-STD series.

	3. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Valve Box shall be Rectangular. Shut off Valves and Quick Coupler Valves shall be Round.
	c. Sidewall Material:  Polymer concrete or injected molded structural foam HDPE resin with lateral and vertical sidewall design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	d. Cover Material: Reinforced polymer concrete, or injected molded structural foam HDPE resin with cover design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	1) Color: Box and Lid to be green. (Local ordinances may require lids or boxes or both to be purple when recycled or reclaimed water is used – box and lid color shall be per local ordinance when recycled or reclaimed water is used).
	2) Lettering:  "VALVE BOX."



	B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches (75 mm) maximum.

	2.20 FLOW SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following; Creative Sensor Technology FSI-T10, FSI-T15 and FSI-T20 or Data Industrial – IR-220 Series (Badger Meter).  Only these models have direct compatibili...


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Existing utilities: Irrigation Contractor shall contact all appropriate utility companies prior to beginning installation, to locate underground utilities. Installation shall not commence until all underground utilities are located and marked.
	B. Schedule: The Irrigation Contractor shall carefully schedule the work with the Landscape Contractor in order to coordinate with other Site Contractors, Developers and Subcontractors. Schedule installation after completion of site grading. Irrigatio...
	C. Prior to Installation: Verify that the point of connection, flow rate, and static and dynamic pressures meet design criteria. Review planting plans in order to minimize conflicts between larger plant materials and irrigation heads. Review construct...
	D. Layout: It is the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure full and complete coverage (with 100% overlap) of all areas. Contractor shall make any necessary minor adjustments to layout as requir...
	1. Where possible, use same sprinkler with different nozzle that increases the radius to provide head-to-head coverage. Increase pipe sizing as needed to prevent hydraulically overloading the valve zone or causing unacceptable friction losses (higher ...
	2. For mainline pipe shown crossing parking lots, or parking lot islands, the mainline pipe shall be 12” inside the planting curbing. Avoid planting trees or shrubs directly above the mainline whenever possible.
	3. Do not install more than one remote control valve in a single rectangular valve box.
	4. Install quick couplers in 10” round valve boxes.
	5. If valve boxes are located in parking lot islands, install 6” from back of curb and away from corners where errant vehicular traffic may cause damage.
	6. Lay out work as accurately as possible to the submitted shop drawings.
	7. Sleeves are required wherever piping or electrical wires are placed under paved surfaces. Install sleeves prior to commencement of paving.
	8. Pipe sizes shall conform to those shown on the Drawings. Pipe size and valve size may not be changed unless approved in writing by the Owner.
	9. Where piping is shown on Drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planting (pervious) areas.

	E. Design Changes: Monetary consideration will not be made for any design change without written request by the Contractor and written approval by the Owner prior to implementing the change in the field. Monetary compensation for a design change appro...

	3.02 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section 02300 “Earthwork”.
	1. Perform all excavation as required for installation of the work included under this Section including shoring of earth banks if necessary. Restore all surfaces, existing underground installations, or other improvements damaged or cut as the result ...
	2. Should utilities not shown on the drawings be found during excavations, Contractor shall promptly notify the Owner for instructions as to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from h...
	3. Trenches shall be open vertical sided construction wide enough to provide free working space around work installed and to provide ample space for backfilling and compacting.
	4. When 2 pipes are to be placed in the same trench, a 6 inch space is to be maintained between pipes. The Contractor shall not install 2 pipes with one directly above the other.
	5. Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	6. All laterals and mainline trenches shall be sufficiently sloped to provide positive drainage through drain valves.
	7. Backfill into trenches once mainline piping, conduit or remote control wires have been installed shall be placed in 4” lifts and compacted to a minimum of 90%. Mechanical whackers or sheep foot shall be used to obtain this level of compaction. Usin...

	B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below sub-grade under pavement and slabs.
	C. Provide minimum cover over top of underground piping according the Drawing or at minimum provide  the following depths of cover:
	1. Irrigation Main Piping:  Minimum depth of 24 inches (600 mm) below finished grade, or not less than 12 inches (300 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping:  18 inches (300 mm).
	3. Drain Piping:  12 inches (300 mm).
	4. Sleeves:  24 inches (600 mm).
	5. Control Wires: 18 inches (300 mm).


	3.03 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.04 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. General:
	1. All pipe, fittings and valves shall be carefully placed in the trench. Interior of pipes shall be kept free from dirt and debris and open ends shall be closed by approved means when installation is not in progress.
	2. All lateral connections and other connections shall be made to the side of the mainline pipe, no top of pipe connections will be allowed.

	C. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	D. Install pipes in trench bedded at least 2 inches of finely divided material with no rocks or clods over 1 inch diameter to provide uniform bedding. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction. One ...
	E. Does not lay PVC pipe when there is water in the trench.
	F. Cutting PVC pipe will be with pipe cutter or hacksaw to ensure a square and even cut. Burrs at the cut ends shall be removed prior to installation of the pipe.
	G. Install piping free of sags and bends.
	H. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	I. Install fittings for changes in direction and branch connections.
	J. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	K. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install piping in sleeves under parking lots, roadways, and sidewalks.
	N. Install sleeves made of PVC pipe and socket fittings, and solvent-cemented joints.
	O. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.



	3.05 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Plastic Sprinkler Heads and Remote Control Valves shall use Teflon tape only. Teflon paste or joint compound is strictly forbidden from use.
	3. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.
	4. Use strap-type friction wrench to tighten.
	5. When connection is plastic to metal, male adapters shall be used. Male adapters shall be hand tightened plus one turn with the strap wrench.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	4. Joints shall be allowed to cure a minimum of one hour before applying any external stress on the piping and at least 24 hours before placing the joint under water pressure unless otherwise specified by the manufacturer.


	3.06 VALVE INSTALLATION
	A. Valve Boxes:
	1. Valve boxes shall be set 1” above finish grade in lawn landscape planting areas and 3” above finish grade in landscape planting beds where mulch will be applied.

	B. Shut-Off Valves: Shall be installed at the following locations (all in planted or lawn areas):
	1. After backflow preventer and prior to main supply loop.
	2. Between mainline and each remote control valve.
	3. All shut-off valves to be placed in valve boxes.

	C. Irrigation Control Valves/ Master Valves:  Shall be installed as shown in details and in accordance with manufacturer’s instructions and these specifications.
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Pressure regulating valves shall be adjusted so the most remote sprinkler heads operate at pressure specified.
	3. For valve boxes that incorporate drip valve assemblies, oversized or elongated boxes shall be used. The placement of the remote control valve, pressure regulator and filter shall allow the filter to be serviced (removed and replaced) within the val...
	4. Remote control and master valves shall be set plumb and level (parallel to piping) unless otherwise noted.
	5. No more than one remote control valve per valve box shall be installed which shall be placed parallel to one another whenever possible.

	D. Quick Coupling Valves:
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Installed on 3 elbow PVC Schedule 80 swing joint assembly.

	E. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	1. Install valves and PVC pipe with restrained, gasket joints.

	F. Pressure-Reducing Valves:  Install in boxes for automatic control valves.
	G. Drain Valves:  Install one (1) at mainline and one (1) per lateral line in underground piping in boxes for automatic control valves and at sufficient intervals to provide complete drainage of all piping

	3.07 SPRINKLER INSTALLATION
	A. General: All sprinkler heads within a zone shall be of the same type and have matched precipitation rates and shall operate at the same pressure. All sprinkler heads shall be pop-up type; permanent shrub risers are not permitted.
	B. Layout: Shrub beds and lawn areas are to be on separate valves (zones).
	1. Place part-circle pop-up sprinkler heads 6 inches from the edge of adjacent walks, curbs and mowing bands or paved areas.
	2. All sprinkler heads are to be adjusted for the proper radius and direction of spray pattern to prevent over spraying onto walks pavement or buildings.
	3. Heads are to be placed perpendicular to finished grade unless otherwise indicated on the Drawings.
	4. Sprinkler heads installed in lawn areas where turf has not been established shall be set 1 inch above the proposed finished grade. Heads installed in this manner will be lowered to grade when the turf is sufficiently established to allow walking on...

	C. Thoroughly flush out all water lines under a full head of water before installing heads, valves, and quick couplers. Maintain flushing for a minimum of three minutes at the valve located furthest from the water supply. Cap or plug all openings to p...
	D. Install sprinklers at manufacturer's recommended heights.
	E. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

	3.08 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. General: Type, arrangement, sizes, water flow data and mounting heights (when shown on the Drawings) as shown on Drawings and Details.
	1. Install freestanding emitters on pipe riser to mounting height indicated.
	2. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	3. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	4. Install drip tubes with direct-attached emitters on ground.
	5. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	6. Install off-ground supports of length required for indicated mounted height of device.
	7. Install application pressure regulators in piping near device being protected, and in control-valve boxes.
	8. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.


	3.09 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Controller shall be wall mounted in a locking box as shown on the Irrigation Drawings.
	2. Suitable electrical supply to be supplied by the Electrical Subcontractor. Applicable electrical codes from the regulatory jurisdiction shall take precedence in connecting the 110 volt electrical service to the controller. All high voltage wire sha...
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Install controller. Connect remote control valves to controller in sequence to correspond with station setting beginning with number 1, then number 3, then 3 etc…

	B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas. Where m...
	C. Provide expansion curl in control cable at intervals of 100 LF. Expansion curls are formed by wrapping at least 5 turns of wire around a one inch diameter pipe, then withdrawing the pipe.
	D. The main line shall have two spare wires installed its entire length and to the automatic controller. Label each end “Spare Wire”. A spare wire shall be installed and terminated with a 3DBY connector at each valve manifold. These un-used wires shal...

	3.10 CONNECTIONS
	A. Comply with requirements for piping specified in Division 2 Section 02510 “Water Distribution” for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general arrangement...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.11 FLOW SENSORS
	A. Locate the flow sensor downstream of the master valve and upstream of the first remote control valve within a valve box.
	B. Flow meter size should be specified to operate within the irrigation system’s hydraulic requirements.  In some cases the flow meter size may be smaller than the specified mainline pipe.
	C. Install the flow sensor in a vertical orientation by using the solvent weld fittings to connect into the mainline pipe.  Locate the molded arrow on top of the flow sensor insert and confirm this is pointing parallel to the direction of water flow. ...
	D. Follow recommended reduction in mainline pipe sizing upstream and downstream of the flow sensor avoiding any changes in pipe direction within 5 pipe diameters downstream of this installation.
	E. Use a twisted pair of solid copper wire suitable for direct burial to connect the flow sensor to the controller.  Before making connection to the flow sensor, verify wire continuity with a multi-meter via an Ohms check.  Twist the field wires toget...
	F. Sensor wire shall be continuous without any wire splices unless absolutely necessary.  If necessary, locate wire splice in a round valve box that is clearly marked on the “as-built” drawings as a flow sensor junction box.
	G. Make a water-tight connection between the flow sensor wire and the direct burial wire back to the controller with 3M DBY connectors or an approved equal.
	H. Maximum cable length for 14 AWG wire shall not exceed 2500 linear feet. Be sure to leave sufficient flexibility in the wire to allow for changes in direction or for future servicing.
	I. Use different colored wire to distinguish between the red wire (+) and black wire (-).  Polarity must be maintained with terminating into the Flow sensor input in the irrigation controller.
	J. Do not place flow sensor wire in the same trench as any high voltage wires (120 volts and higher).  If flow sensor wire must cross over high voltage wires, it shall be done perpendicular to the high voltage line and have at least 10” of vertical se...
	K. Set the High Flow threshold value to be slightly higher than the station with the highest GPM demand.  Set the High Flow delay period depending on the irrigation system’s layout and mainline length.
	L. Set the No Flow threshold value slightly higher than the station with the lowest GPM.  Again set the No Flow delay period depending on the irrigation system’s layout and mainline length.
	M. Set the Leak Detection threshold value above the expected flow value for a single quick coupler or hose bib.  Again set the Leak Detection delay period depending on the irrigation system’s layout and mainline length.
	N. Conduct a test of each of these flow monitoring functions once the irrigation system is complete as part of the acceptance of this phase of installation.

	3.12 RAIN SENSORS AND RAIN/FREEZE
	A. Install owner-furnished product.
	B. Install in sensible place that will capture rain water effectively without overhead interference and with receivers mounted outside of any metal enclosures. Install wired type rain sensor wires to RS port on controller.  Activate the rain sensor pe...

	3.13 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification.
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  Affix controller name (e.g. “Controller A”) on inside of controller cabinet door with letters minimum 1 inch high. Affix a non-fading copy of irrigation diagram to cabinet door below controller name. Irrigation diagram to be sealed between t...
	2. Text: In addition to identifying each unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Equipment Tags: Install printed or engraved plastic-laminate remote control valve numbers corresponding to zones assigned on the Controller for each remote control valve. Tag number shall be affixed to remote control valve inside of valve box.
	D. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 2 Section "Earthwork" for warning tapes.

	3.14 FIELD QUALITY CONTROL
	A. Tests and Inspections: All testing shall be completed under the supervision of the Owner or Owner’s Representative. Submit written requests for inspections to the Owner at least 3 days prior to the anticipated inspection date. The Contractor is sol...
	B. Contractor shall test the completed system to verify that the system operates according to the design criteria.
	C. The Contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work at all times. Any work covered (out of view) without approval of the Owner must be uncovered, if required for examination at the Contrac...
	D. Irrigation inspections shall consist of:
	1. Mainline Pressure “Hydrostatic” Test
	2. Leak Test
	3. Coverage Test
	4. Operational Test
	5. Final Inspection

	E. Mainline Pressure “Hydrostatic” Test: Shall be an inspection of the completed mainline installation prior to backfilling trenches, after welded PVC joints have cured as per manufacturer’s instructions. If mainline trenches are backfilled prior to c...
	1. Test to be completed after irrigation mainline, gate valves and quick couplers have been installed but prior to installing remote control valves.
	2. Open all isolation valves, fill all lines with water and shut off at meter. Pressurize the main with air to 100 psi and monitor gage for pressure loss for 4 hours. Leave fittings exposed throughout testing. Pressure mainline via a hand pump or air ...
	3. Leaks resulting from tests shall be repaired and tests repeated until system passes. Test all isolation valves for leakage. No additional work or payments will be allowed until all leaks are repaired and the pressure test requirements are met as no...

	F. Leak Test: Shall be an inspection of the completed installation of non-pressurized laterals.
	1. Test piping after laterals and risers are installed and system is fully operational. Charge system and leave trenches open to detect possible leaks.
	2. Repair leaks and retest until no leaks exist.

	G. Coverage Test: After installation of sprinkler heads, adjust sprinkler heads for proper radius and direction of spray pattern to prevent over spraying onto walks, pavement or building.
	H. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Any irrigation product will be considered defective if it does not pass tests and inspections.

	I. Final Inspection: Conduct final inspection in conjunction with the final inspection of lawn, shrub and tree planting.
	1. Final Inspection will not occur without the Owner’s possession of “As-Built” record drawings and without completing previously noted corrections, or without preparing the system for inspection

	J. Prepare test and inspection reports.

	3.15 PROGRAMMING
	A. Complete the WeatherTRAK Smart Water Manager Installation & Program Settings Worksheet, leave copy with controller and send copy to HydroPoint Data Systems via fax or email.  If the worksheet was already prepared, verify settings and correct as nec...
	B. Run each zone manually and walk site to complete WeatherTRAK Program Worksheet (provided with each controller). Program worksheet is a simple punch list that documents zone by zone site data including sprinkler type, soil type, plant type, sun expo...
	C. Enter set up information including date, time, time-zone and maximum active stations.
	D. Program days and times. Enter desired water day patterns, start times and water windows to meet site needs.
	E. Program stations in automatic mode by setting each station to Auto and then entering data from Program Worksheets including sprinkler type, soil type, plant type, sun exposure and slope (precipitation rate and root depth are adjustable for maximum ...
	F. For newly planted landscapes: stations and zones should be programmed in “User NO ET Mode” for a period of time (ranging from 15 to 45 days) to establish roots before being switched to “Auto Mode”. In “User NO ET Mode”, WeatherTRAK controller can b...

	3.16 STARTUP SERVICE & SERVICE ACTIVATION
	A.  Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.

	B. Service Activation
	1. NOTE:  SIMPLY STARTING-UP THE CONTROLLER AND RUNNING ON “USER NO-ET” MODE IS INCOMPLETE SERVICE ACTIVATION.  USER-NO ET MODE WILL NOT REALIZE WATER SAVINGS ANTICIPATED BY THE OWNER.
	2. Activate service to controller(s) by calling WeatherTRAK Customer Service at (800) 362-8774.
	3. Have ready: Controller Serial Number(s), Customer Name and Controller Address (process should take 7-10 minutes).


	3.17 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with turf areas and not more than 1/2 inch (13 mm) above, finish grade.

	3.18 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.19 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.20 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping, shall be the following:
	1. SDR 21, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping, shall be  the following:
	1. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	E. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 40, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	F. Risers to Aboveground Sprinklers and Specialties:  Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	G. Drain piping shall be the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.


	3.21 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron Gate valve, resilient seated; Iron Gate valve casing; and operating wrench (es).

	B. Throttling-Duty Valves:
	1. NPS 2 (DN 50) and Smaller:  Plastic automatic control valve.
	2. NPS 2-1/2 and NPS 3 (DN 65 and DN 80):  Plastic automatic control valve.

	C. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences and Gates.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete equipment bases/pads for gate operators, drives, and controls and post concrete fill.
	2. Division 16 Sections for electrical service and connections for motor operators, controls, limit and disconnect switches, and safety features and for system disconnect switches.
	3. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.


	1.03 REFERENCE STANDARDS
	A. AASHTO M181 – Standard Specification for Chain Link Fence
	B. ASTM A153 – Standard Specification for Hot Dip Zinc Coating on Iron and Steel Hardware and ASTM A 641 – Standard Specification for Zinc-Coated Galvanized Carbon Steel Wire
	C. Military Specification MIL-P-26915 – Primer Coating, Zinc Dust Pigmented for Steel Surfaces
	D. Federal Specification TT-P-641 - Primer Coating, Zinc Dust – Zinc Oxide (Galvanized Surfaces).

	1.04 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates as indicated on the plans and within this specification.

	1.05 SUBMITTALS
	A. Product Data:  Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Gate operators, including operating instructions.
	5. Accessories.

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	1. Gate Operator:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.

	C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual units showing the full range of colors available for components with factory-applied color finishes.
	D. Samples for Verification:  For each type of chain-link fence and gate indicated.
	1. Polymer-coated steel wire (for fabric) in 6-inch (150-mm) lengths.
	2. Polymer coating, in 6-inch (150-mm) lengths on shapes for posts, rails, wires, and gate framing.

	E. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.

	F. Qualification Data:  For Installer.
	G. Field quality-control test reports.
	H. Maintenance Data:  For the following to include in maintenance manuals:
	1. Polymer finishes.
	2. Gate operator.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.07 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Interruption of Existing Utility Service:  Do not interrupt utility services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of utility services.
	2. Do not proceed with interruption of utility services without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Any manufacturer producing fencing products of fabric and framework specified by descriptions and as shown on the drawings subject to compliance with requirements.

	2.02 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic-coated wire (unless otherwise indicated on the drawings) woven from 11 gage (American Wire Gage) wire (0.0907 inches).
	a. Mesh Size:  2 inches (50 mm).
	b. Weight of Metallic (Zinc) Coating:  ASTM A 392, Type II, Class 2, 2.0 oz. /sq. ft. (610 g/sq. m) with zinc coating applied after weaving.
	c. Polymer Coating:  ASTM F 668, (Type IV) Class 2a or 2b over metallic-coated steel wire.
	1) Color:  Black or as indicated on the drawings, complying with ASTM F 934.




	2.03 INDUSTRIAL FENCE FRAMING
	A. The Contractor shall furnish galvanized steel fence framework, unless otherwise specified on the drawings.
	B. Posts and Rails:  Posts shall meet requirements of AASHTO M181 except as otherwise provided with a 5% maximum weight tolerance for all posts and rails.
	1. Vinyl coated posts shall be pipe posts meeting the requirements and shall have a fusion bonded vinyl coating at least 10 mils thick. The vinyl shall meet the requirements of AASHTO M181 and shall be black.
	2. Posts shall be fitted with ornamental caps. The base of cap to fit securely over top of post to guard against moisture.
	3. Brace rails shall be furnished with suitable metal connections to fasten securely to posts. Top rail shall be provided with expansion sleeves and couplings not less than 7 inches long and shall be furnished in minimum lengths of 15 feet. The comple...
	4. Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	a. Group:  round steel pipe.
	b. Fence Height:  as shown on the plan.
	c. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	d. Post Diameter and Thickness:  According to ASTM F 1043.
	1) Brace Rail and Top Rail:  1.66 inches (42 mm).Steel Pipe
	2) Line Post:  1.90 inches O.D. Steel Pipe
	3) End, Corner and Pull Post:  2.875 inches (73 mm). Steel Pipe
	4) Gate Posts, Double Gate: 2.875-inch (73-mm) diameter, and 4.64-lb/ft. (6.91-kg/m) Steel Pipe.
	5) Gate Posts, Single Gate: 4-inch (102-mm) diameter, 8.65-lb/ft. (12.88-kg/m) weight Steel Pipe


	5. Coating for Steel Framing:
	a. Metallic Coating:
	1) Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz. /sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.

	b. Polymer coating over metallic coating. Polymer coating shall be black and at least 10 mils thick, except that the coating on tension wire, hog rings, and tie wires shall be at least 20 mils thick.



	2.04 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric where top rail is used. If top rail is not used extend along both top and bottom.

	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type II, zinc coated (galvanized) electrolytic process, with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.05 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for single or double swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round.


	C. Frame Corner Construction:
	1. Welded or assembled with corner fittings and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Gate stops for double gates shall be mushroom type flush plate with anchors set in concrete t...
	1. Hinges shall be of size and material to suit gate size, non-lift-off type, offset to permit full 180 degree gate opening. Provide pair of 1-1/2 inch hinges for each leaf over 6 feet in nominal height.
	2. Latch shall be forked type or plunger-bar type to permit operation from either side of gate, with padlock eye as integral part of latch.


	2.06 INDUSTRIAL HORIZONTAL-SLIDE GATES
	A. General:  Comply with ASTM F 1184 for single or double slide gate types.
	1. Classification:  Type I Overhead Slide.
	2. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1184 for materials and protective coatings.
	3. Metal Pipe and Tubing:  Aluminum.  Comply with ASTM F 699 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 1184 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Gate Opening Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel 1.90 inches (48 mm) round.

	4. Bracing Members:
	a. Tubular Steel 1.90 inches (48 mm) round.


	C. Frame Corner Construction:
	1. Type I Overhead Slide Gates:  Welded or assembled with corner fittings including 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Overhead Track Assembly:  Manufacturer's standard heavy duty track, with overhead framing supports, ball-bearing hanger sheaves, guide stays, bracing, and accessories, engineered to support size, weight, width, operation, and design of gate and rol...
	E. Hardware:  Latches permitting operation from both sides of gate, locking devices hangers roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides o...

	2.07 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate (if used) and bottom rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  0.106-inch- (2.69-mm-) diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.
	b. “Hog Rings” used to fasten fabric to tension wire shall be AWG 11 gage (.091-inch) galvanized steel.


	I. Finish:
	1. Metallic Coating for Hardware and Fittings: Not less than 1.80 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface except any item under 1/8 inch thickness shall have 1.50 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface Type I...
	2. Bolts, nuts, washers, and other threaded items shall be galvanized in accordance with ASTM A153.
	3. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.


	2.08 PRIVACY SLATS
	A. Material:  Polyethylene tubular slats, not less than 0.023 inch (0.58 mm) thick, manufactured for chain-link fences from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with vandal-resistant fastene...
	B. Color:  As indicated on Drawings.

	2.09 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to ASTM C 94...
	1. Concrete Mixes:  Normal-weight concrete [air entrained] with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 1-inch to 3-inch (25-mm to 75-mm) slump, 4% to 8% air entrainment and 1-inch (25-mm) maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions. Dry-packaged concrete mix may be used meeting minimum strength requirements as noted.

	2.10 GROUT AND ANCHORING CEMENT
	A. No shrink, Nonmetallic Grout:  Premixed, factory-packaged, non staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, no shrink, non staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide ...

	2.11 POLYMER FINISHES
	A. Supplemental Color Coating:  Where indicated on the drawings and in addition to specified metallic coatings for steel, provide fence components with polymer coating.
	B. Metallic-Coated Steel Tension Wire:  PVC-coated wire complying with ASTM F 1664, Class 2b.
	C.  Metallic-Coated Steel Framing and Fittings:  Comply with ASTM F 626 and ASTM F 1043 for polymer coating applied to exterior surfaces and, except inside cap shapes, to exposed interior surfaces.
	1. Polymer Coating:  Not less than 10-mil- (0.254-mm-) thick PVC or 3-mil- (0.076-mm-) thick polyester finish.

	D. Color:  Black or as indicated on the drawings, complying with ASTM F 934.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Owner.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property mon...

	3.03 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.04 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes to depths of not less than 3 feet below finished grade for posts to diameters of not less than 4 times post diameter and at spacing indicated on plan. Excavate only in firm compacted or undisturbed soil.
	B. Post Setting:  Set posts in concrete at a maximum of 10 feet on center or as indicated on the plan.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Posts to be centered and placed 3 inches above bottom of hole.
	3. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Trowel to a smooth finish and slope away from post. Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2 inches (50 mm) above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2 inches (50 mm) or as indicated on drawings below grade to allow covering with surface material.
	c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with no shrink, nonmetallic grout, mixed an...


	C. Rock or Concrete Pavement: Where rock or concrete pavement or slabs occur within the required depths, a hole of a diameter slightly larger than the largest dimension of the post shall be drilled into the rock or concrete. Fill annular space between...
	D. Retaining Walls and Reinforced Slopes: Where posts are required at retaining walls or reinforced slopes, posts shall be installed according to the retaining wall, segmental retaining wall or reinforced slope manufacturer’s recommendations and as sh...
	E. Extra Length: Where extra post length is needed posts shall not be fabricated by welding short sections of posts together to provide a longer post.
	F. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more or as indicated on Drawings.
	G. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	H. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at mid height of fabric 6 feet (1.83 m) or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	I. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) diameter hog rings of same material and finish as fabric ...
	1. Top Tension Wire:  Install tension wire through post cap loops.
	2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	J. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	K. Bottom Rails:  Install, spanning between posts.
	L. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade and surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to fr...
	M. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.
	N. Hog Rings: Fabric may either be fastened to the tension wire using 11 gage galvanized hog rings spaced at 24 inch intervals, or the tension wire may be woven through the fabric. Hog ring ties shall be made at fabric joints with the ring passing com...
	O. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches (610 mm) o.c.

	P. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	Q. Field Weaving: Contractor is permitted to connect rolls and pieces of chain link fabric to each other by field weaving provided it matches and is identical in appearance and strength with the machine weaving at the factory.
	R. Privacy Slats:  Install slats in direction indicated, securely locked in place only as shown on drawings.

	3.05 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.06 ADJUSTING
	A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks engag...

	3.07 REPAIR OF GALVANIZING
	A. Galvanized surfaces that are degraded or damaged at any time after the application of metallic coating shall be replaced or repaired.
	1. Thoroughly brush the damaged area removing all loose and cracked coatings with wire brush.
	2. Paint affected area with 2 coats of zinc paint meeting Military Specification Mil-P-26915 for Type 1 or Federal Specification TT-P-641, and shall be thoroughly mixed prior to application.
	3. Paint shall be applied 3 to 4 mils thick per coat. Tinted paint is not allowed. Total thickness of two coats shall not be less than 3 mils when dry.
	4. In lieu of repair by painting, other methods of repair may be approved only as acceptable to the Owner.

	B. Excessive damage to galvanized surfaces as determined by the Owner shall be cause for rejection. Rejected galvanized material shall be replaced at no cost to the Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Landscape edgings.
	5. Tree grates.

	B. The Contractor shall furnish all materials and perform all work in accordance with these specifications, drawings, and instructions provided by the Owner, so that the intended vegetative cover, plants, trees, etc., flourish beyond the time limits s...
	C. Related Sections:
	1. Division 2 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	2. Division 2 Section “Earthwork" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	3. Division 2 Section "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.
	4. Division 2 Section "Storm Utility Drainage Piping" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Division 0.
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.04 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	G. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	H. Finish Grade:  Elevation of finished surface of planting soil.
	I. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	J. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, matricides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inte...
	K. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	L. Planting Area:  Areas to be planted.
	M. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	N. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	O. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	P. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	Q. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	R. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1. Trees and Shrubs:  One sample of each variety and size shall be delivered to the site for review and approval by the Owner.  Maintain approved samples on-site as a standard for comparison.  Approved samples may be used as plant materials for the Pr...
	2. Mulch:  1-quart (1-liter) or greater volume of each mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; prov...
	3. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Grates Frames and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design, finish and color selected.
	6. Root Barrier:  Width of panel by 12 inches (300 mm).

	C. Qualification Data Submittal:  For qualified landscape Installer.  Include professional membership documentation and landscape contractor registration number (if applicable in state where project is located). Include list of similar projects comple...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For standardized ASTM D 5268 topsoil, existing native surface topsoil, existing in-place surface soil, and imported or manufactured topsoil.
	F. Warranty:  Sample of special warranty.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration: Installer shall be a Registered Landscape Contractor in the state where the project is located (if applicable in location where project is located).
	3. Experience:  Five years' experience in landscape installation in addition to requirements in Division 1 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be used o...
	3. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	F. Plant Material Observation:  Owner may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Owner retains right to observe trees and ...
	1. Notify Owner of sources of planting materials seven days in advance of delivery to site.

	G. All work completed and materials furnished and installed shall be of the best quality and shall be in strict accordance with the intention of the drawings, specifications and samples. The Contractor shall cooperate with the Owner so that no error o...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball. Lift from the bottom of the root balls or with belts or lifting harnesses of sufficient width not to damage root balls. Do not lift trees by the trunk.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Plants with dried-out roots will be rejected.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.
	5. Protect plants at all times from the sun and from drying winds.
	6. Protect plants from freezing conditions prior to planting.


	1.08 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner seven (7) days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.09 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. The Contractor shall provide the Owner a Warrantee for the work for a period of one year after final acceptance by the Owner.
	2. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	1) Where Installer alleges defects resulting from abuse, lack of adequate maintenance or neglect by Owner, the Installer must officially provide written notification to the Owner within 30 days of the alleged abuse, lack of adequate maintenance or neg...

	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of construction
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	3. Warranty Periods from Date of Final Acceptance:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  12 months.

	4. Include the following remedial actions as a minimum:
	a. Contractor to immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Contractor is responsible for any damage caused by its operations and shall dispose of all green waste, rubbish and excess soil as directed.



	1.10 MAINTENANCE PRIOR TO FINAL ACCEPTANCE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue ...
	B. Initial Maintenance Work to Include: All necessary watering, cultivation, weeding, pruning, wound dressing, disease and insect pest control, protective spraying, straightening plants which lean or sag, adjustments of plants that settle, mowing of t...
	1. Irrigation System (where irrigation system installed on site):
	a. If an irrigation system is installed on the site, it shall be used by the maintenance Contractor for the site watering program.  The Contractor shall use the system and smart controller to maintain plant health while minimizing excess water use.  S...
	1) Use the system in “User No ET” mode until final acceptance.

	b. Where an irrigation system is installed, failure of the system does not eliminate the Contractor's responsibility of maintaining the desired level of moisture necessary to maintain vigorous, healthy plant materials.

	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  The Contractor shall furnish hose and other watering equipment as needed.

	3. Weeding:
	a. Maintenance Contractor shall keep all planting areas free from weeds and undesirable grasses by a method and materials approved by ANA.

	4. Disease and Insect Pest Control
	a. Upon discovery of any disease or insect pest infestation, identify, or have identified, the nature or species of infestation. A method of control in accordance with ANA standards shall be immediately implemented. Application of disease or insect co...




	PART 2 -  PRODUCTS
	2.01 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Quality: Unless specifically noted otherwise, all plants shall be of selected specimen quality, exceptionally heavy, symmetrical, tightly knit, so trained or favored in their development and appearance as to be superior in form, number of branches,...
	1. Trees, shrubs and other plants shall be nursery stock and shall be true to type and name in accordance with the current addition of Standardized Plant Names published by the American Joint Committee on Horticultural Nomenclature.
	2. Plants shall be free of disease, insect pests, eggs or larvae.
	3. Plants shall not be pruned before delivery to the site. Trees with abrasion of the bark, sunscalds, disfiguring knots or fresh cuts of limbs over 1 ¼ inches, which have not completely calloused, shall be rejected.
	4. All plants will have come from locations and grown under climatic conditions similar to those in the locality of the site of the project under construction or have been acclimated to such conditions for at least two (2) years. Unless otherwise appr...
	5. Plants grown in containers shall be of appropriate sizes for the container as specified and be free of circling roots on the exterior and interior of the root ball. Container plants shall have been grown in the container long enough to have establi...

	C. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	1. Plants shall meet the drawing planting list specification for spread, height or container size.
	2. If a range of size is given, no plant shall be less than the minimum size, and not less than 50% of the plants shall be as small as the lower half of the range specified.
	3. Measurements specified are the minimum size acceptable and, where pruning is required, are the measurements after pruning.

	D. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	1. All B&B plants to be moved with the root systems as solid units with balls of earth firmly wrapped with burlap. Diameter and depth of the balls must be sufficient to encompass the fibrous root feeding systems necessary for healthy development of th...

	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F.  Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pro...

	2.02 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone if magnesium is required.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.03 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch (19-mm)] sieve; soluble salt content of 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8. Peat shall be used for planting soil mixture only.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Pine Bark: Horticultural grade milled pine bark, with 80 percent material by volume between 10 and 15 mm. Pine bark shall be aged sufficiently to break down all woody material. pH shall range between 4 and 7.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.04 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. The Contractor is responsible for the safe handling, use and disposal of nitrogen and phosphorus fertilizers and shall be familiar with any local use restrictions, limitations or regulations for their use on the Project.  Any violations, penalties,...
	C. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.
	2. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phos...

	E. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	F. Planting Tablets (if used):  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant...
	1. Size:  5-gram tablets.
	2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.05 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent to a maximum 20% organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4

	B. Existing, native surface topsoil may be used as planting soil if formed under natural conditions with the duff layer retained during excavation process and stockpiled on the site.  Verify suitability of native surface topsoil to produce viable plan...
	1. If quantity of native surface topsoil is insufficient for project needs, supplement with planting soil.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or ...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.06 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood or shredded pine bark mulch
	2. Size Range:  3 inch after settlement, top dressing in all plant beds and around trees planted by the Contractor. Single trees or shrubs shall be mulched to the outside edge of the saucer. Mulch shall be of sufficient character as not to be easily d...
	3. Color:  Natural.

	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 percent of dry weight.

	C. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type: Rounded riverbed gravel or granite chips or as per specified on the drawings..
	2. Size Range: Rounded Riverbed Gravel 2-1/2 inches (63 mm) maximum, 3/4 inch (19 mm) minimum, Granite Chips  3/4 inch (19 mm) maximum, 1/4 inch (6.4 mm) minimum
	3. Stone mulch shall be placed to a depth of 3 inches. Adjust grades allowing for thickness of mulch by cutting or filling. Assure 2% pitch away from building. Rake smooth and even and roll or tamp so that the subgrade is uniformly firm.
	4. Color:  As specified on the plans


	2.07 WEED-CONTROL BARRIERS
	A. Only used under mineral or stone mulch. Nonwoven Geotextile Filter Fabric:  “Easy Gardner Weed Block”, “Dewitt Weed Barrier”, “FibarFelt” or approved equivalent by the Owner. Material to be polypropylene or polyester fabric, 3.5 oz./sq. yd. (101g/s...
	B. Paper Mulch Mat: Material only as approved by the Lowe’s Design Engineering Director. Material to be recycled content, organic, 100% compostable, and 100% bio-degradable paper mulch mat, composed of paper fibers formed into a continuous laminate sh...

	2.08 PESTICIDES and HERBICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted herbi...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.09 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new pressure treated wood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Wood Deadmen:  Timbers measuring 8 inches (200 mm) in diameter and 48 inches (1200 mm) long, treated with specified wood pressure-preservative treatment.
	3. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes.
	4. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.
	5. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	6. Guy Cables:  Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long, with two 3/8-inch (10-mm) galvanized eyebolts.
	7. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.
	8. Proprietary Staking-and-Guying Devices:  Proprietary stake and adjustable tie systems to secure each new planting by plant stem; sized as indicated and per manufacturer's written recommendations. See proprietary staking and guying devices if indica...

	B. Root-Ball Stabilization Materials:
	1. Upright Stakes and Horizontal Hold-Down:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated; stakes pointed at one end.
	2. Wood Screws:  ASME B18.6.1.

	C. Palm Bracing:  Battens or blocks, struts, straps, and protective padding as indicated.
	1. Battens or Blocks and Struts:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-4-inch nominal (38-by-89-mm actual) by lengths indicated.
	2. Straps:  Adjustable steel or plastic package banding straps.
	3. Padding:  Burlap.


	2.10 LANDSCAPE EDGINGS
	A. Wood Edging (“wood header boards”):  Of sizes shown on Drawings, and wood stakes as follows:
	1. Species:  Western red cedar, all heart.
	2. Stakes:  Same species as edging, 1-by-2-inch nominal (19-by-38-mm actual) by 18 inches (450 mm) long, with galvanized nails for anchoring edging.

	B. Steel Edging:  Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths, with loops stamped from or welded to face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Border Concepts, Inc.
	b. Collier Metal Specialties, Inc.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep or as indicated on the drawings.
	3. Stakes:  Tapered steel, a minimum of 15 inches (380 mm).
	4. Accessories:  Standard tapered ends, corners, and splicers.
	5. Finish: Standard paint, zinc or unfinished or as indicated on the drawings. Standard paint or as indicated on the drawings.
	6. Paint Color: As indicated on the drawings.

	C. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Curv-Rite, Inc.
	b. Permaloc Corporation.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep
	3. Stakes:  Aluminum, ASTM B 221 (ASTM B 221M), Alloy 6061-T6, approximately 1-1/2 inches (38 mm) wide by 12 inches (300 mm) long.
	4. Finish: Manufacturer’s standard paint, powder coat paint, natural aluminum or as indicated on the drawings.
	5. Paint Color: As indicated on the drawings.


	2.11 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings of shape, pattern, and size indicated.
	B. Shape and Size: As indicated on the drawings.
	C. Finish: As indicated on the drawings/

	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.
	C. Rolled Erosion Control Blanket/Fabric Netting: Rolled erosion control blanket is to be applied on all slopes exceeding 3:1 and at other locations where indicated on the drawings.  Blankets shall be “Curlex II” by American Excelsior Company, “SC150”...
	D. Rolled Erosion Control Blanket or Turf Reinforcement Matting is to be applied in channels where indicated on the plans. Blanket or matting shall be applied in the direction of the flow of water per manufacturer specifications. RECP and/or TRM as sp...
	E. Tree Wrap: Tree wrap to be breathable synthetic fabric, white in color, delivered in 75 mm (3 inch) wide rolls. Specifically manufactured for tree wrapping. Provide product indicated on the drawings or comparable product such as “Breathable Fabric ...
	F. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	G. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb (0.45 kg) of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of ectomycorrhizal fungi, 33 percent hydrogen, and a maximum of 5.5 perce...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Before commencing work, all trees and shrubs which are to be saved must be protected from damage by the placement of fencing flagged for visibility or some other suitable protective procedure approved by the Owner. No work may begin until this requ...
	2. In order to avoid damage to roots, bark or lower branches, no truck or other equipment shall be driven or parked within the drip line of any tree, unless the tree overspreads a paved driveway.
	3. The Contractor shall use any and all precautionary measures when performing work around trees, walks, pavements, utilities, and any other features either existing or previously installed under this contract.
	4. The Contractor shall adjust depth of earthwork and topsoil when working immediately adjacent to any of the aforementioned features in order to prevent disturbing tree roots, undermining walks and pavements, and damage in general to any existing or ...

	B. Where excavating, fill, or grading is required within the drip line of trees that are to remain, the work shall be performed as follows:
	1. Trenching: When trenching occurs around trees to remain, the tree roots shall not be cut, the trench shall be tunneled under or around the roots by careful hand digging and without injury to the roots.
	2. Raising Grades: When the existing grade at tree is below the new finished grade, and fill not exceeding 12 inches is required, clean, washed gravel graded from 1 to 2 inches in size shall be placed directly around the tree trunk. The gravel shall e...
	3. Lowering Grades: Existing trees in areas where the new finished grade is to be lowered shall have re-grading work done by hand to elevation as indicated on the plans. Roots shall be preserved at the new grade to the extent possible and covered with...

	C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Owner's acceptance of layout before excavating or planting.  Make minor adjustments as required.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.03 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 6 inches (150 mm) for turf areas and 12 inches (300 mm) for shrub bed areas.  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter ...
	1.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime (if liming is required) with dry soil before mixing fertilizer. Ground limestone to be omitted for acid soil plants.

	2. Spread planting soil to a depth of 6 inches (150 mm) for turf areas, and 12 inches (300 mm) for shrub beds, but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or sub grade is frozen, muddy, or...
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Planting soil which must be transported across finished walks shall be delivered in such a manner that no damage will be done to the walks. The Contractor shall be responsible for repair of such damage.
	c. Placement shall be such that after final settlement where will be good drainage (and conforming to the elevations shown on drawings).


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  If indicated on the drawings, and at time directed by Owner, broadcast dry product uniformly over prepared soil at application rate indicated on the drawings.

	3.04 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide or at least 12 inches (300 mm) wider than ball diameter, whichever is greater, for balled and burlapped and container grown stock.
	2. Excavate only deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight, after working hours, or when unattended by Installer’s personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be used as planting soil if meeting ASTM D 5268 Topsoil and this specification.
	C. Obstructions:  Notify Owner if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations. Owner may require plant pits to be relocated, the pits enlarged or drilled through hardpan layer or plants deleted from th...
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Owner if subsoil conditions evidence unexpected excessive compaction or water seepage or retention in tree or shrub planting pits.
	1. Excessive Compaction: Where unsuitability within the planting area is deemed by the Owner to be due to excessive compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other construction materials in the sub grade, a...
	2. Water Seepage or Retention: Where sub grade is deemed unsuitable by Owner due to excessive moisture (in excess of 30%), then such a condition shall be rendered suitable by installation of a sub drainage system or by other means described elsewhere ...

	E. Fill excavations with water and allow percolating away before positioning trees and shrubs.

	3.05 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades, or as indicated on the planting details.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings, place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root bal...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set container grown stock plumb and in center of planting pit or trench with root flare level with finish grades, or as indicated on the planting drawings and details.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root ball...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set fabric bag-grown stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from fabric bag without damaging root ball or plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Fertilize as indicated on the drawings.
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. Set and support bare-root stock in center of planting pit or trench with root flare level with adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Fertilize as indicated on the drawings.
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	G. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...
	H. When indicated on the drawings or when necessary for the specific project conditions, wrap the trunk of newly planted trees. Wrapping may be required for thin-barked species, where reflective surfaces affect newly planted trees, or when orientation...
	1. Wrapping material shall be applied from the base of the tree to the first branch.
	2. All wrapping material shall be removed no later than the end of the year after planting.


	3.06 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.07 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.08 TREE STABILIZATION
	A. Install trunk stabilization only when indicated on the plan or when necessary for specific conditions encountered on the site. :
	1. Poor quality trees with cracked, wet, or loose root balls, poorly developed trunk-to-crown ratios, or undersized root balls shall be rejected if they require staking.
	2. Where required, stakes and guys will be installed immediately upon planting, and shall be removed at the end of the first growing season.
	3. Upright Staking and Tying:  When required stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out, and only as directed by the Owner or shown on the dr...
	4. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Trees larger than 14 feet in height and more than 3 inches in caliper shall be staked and guyed if indicated on the drawings or where necessary for site conditions. Securely attach no fewer than three guys to stakes 30 inches (...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen buried at least 36 inches (900 mm) below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.


	C. Palm Bracing:  Install bracing system at three or more places equally spaced around perimeter of trunk to secure each palm until established unless otherwise indicated.
	1. Site-Fabricated Palm-Bracing Method:
	a. Place battens over padding and secure battens in place around trunk perimeter with at least two straps, tightened to prevent displacement.  Ensure that straps do not contact trunk.



	3.09 ROOT-BARRIER INSTALLATION
	A. Install root barrier only where shown on Drawings.
	B. Align root barrier with paving or hardscape element and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.

	3.10 PLANTING IN PLANTERS
	A. Place a layer of drainage gravel at least 4 inches (100 mm) thick in bottom of planter.  Cover bottom with filter fabric and wrap filter fabric 4 – 6 inches (100 – 150 mm) up on all sides.  Duct tape along the entire top edge of the filter fabric, ...
	B. Fill planter with planting soil per drawings.  Place soil in lightly compacted layers to an elevation of 1-1/2 inches (38 mm) below top of planter, allowing natural settlement.

	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in the planting schedule or on the drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. .
	B. Mulch shall be applied within 24 hours of planting.
	C. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of 3-inch (75-mm) average thickness, with 30-inch (750-mm) radius around trunks or stems.  Do not place mulch within 3 inches (75 mm) of trunks or stems. Mulch application should be level ...
	2. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of the plant bed and over the whole surface of the planting area, and finish level with adjacent finish grades.  Do n...
	3. Mineral Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of mineral mulch extending 12 inches (300 mm) beyond edge of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks...


	3.13 EDGING INSTALLATION
	A. Wood Edging (“Wood Header Boards”):  Install edging where indicated on drawings. Fasten each cut joint or connection with two galvanized nails.  Anchor with wood stakes spaced up to 36 inches (900 mm) apart, driven at least 1 inch (25 mm) below top...
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven below top elevation of edging.
	C. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 48 inches (1200 mm) apart, driven below top elevation of edging.
	D. Shovel-Cut Edging:  Separate mulched areas from turf areas with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge at locations as shown on the drawings.

	3.14 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.15 PLANT MAINTENANCE
	A. Maintain plantings immediately after planting by pruning, cultivating, and watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, an...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...
	D. Defective work shall be corrected as soon as possible after it becomes known and weather and season permits.
	E. If a substantial number of plants are weak, dead or otherwise un-acceptable to the Owner at the time of the inspection, acceptance shall not be granted and the Contractor’s responsibility for maintenance of all plants shall continue until replaceme...
	1. All replacements shall be of same kind, size and quality specified in the plant list. They shall be furnished and planted as specified during the next planting season at no cost to the Owner.


	3.16 HERBICIDE OR PESTICIDE APPLICATION
	A. Apply herbicides or pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in p...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before final acceptance, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.18 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Hydroseeding.
	3. Sodding.
	4. Plugging.
	5. Sprigging.
	6. Meadow grasses and wildflowers.
	7. Turf renovation.
	8. Erosion-control material(s).
	9. Grass paving.

	B. Related Sections:
	1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
	3. Division 2 Section “Plants” for landscape planting
	4. Division 2 Section "Landscape Irrigation" for turf irrigation.
	5. Division 2 Section "Storm Drainage" for subsurface drainage.


	1.03 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete or top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to this Project.

	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	1. Certification of each seed mixture for turfgrass sod.  Include identification of source and name and telephone number of supplier.

	C. Conformance Submittal: Submit Installer’s Qualifications as indicated prior to beginning work for qualified landscape installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For standardized ASTM D 5268 topsoil and imported or manufactured topsoil.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration. Installer shall be a Registered Landscape Contractor (where applicable).
	3. Experience: Five years' experience in turf installation in addition to requirements in Division 1 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.
	6. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis: When soil testing is part of the work, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; dele...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of samples to be taken per instructions from the Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be us...
	3. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nutr...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.



	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	C. Fertilizer: Deliver to site in original unopened standard size bags showing weight, analysis and name of manufacturer. Store in weatherproof place and keep dry to maintain effectiveness. Store partially used bags in sealed containers.
	D. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide perimeter-control measures to prevent displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.


	1.07 PROJECT CONDITIONS
	A. Planting Restrictions:  See drawings for planting periods and specific species for specific planting dates.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.08 MAINTENANCE SERVICE
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established (f...
	1. Seeded Turf:  60 days from date of planting completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Sodded Turf: 30 days from date of installation.
	3. Plugged and Sprigged Turf: 60 days from date of planting completion.



	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: State-certified seed of grass species as indicated on the drawings, with not less than 95 percent germination, not less than 85  percent pure seed, and not more than 0.5  percent weed seed:
	C. Grass Seed Mix:  Proprietary seed mix as indicated on the drawings.

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous gr...
	B. Turfgrass Species: Shall be as indicated on the drawings or as approved by the Owner.
	C. Turfgrass Species:  Sod of grass species (from seed at sod farm) as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

	2.03 PLUGS
	A. Plugs:  Turfgrass sod, certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, cut into square or round plugs, stro...
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Plug Size: Shall be as indicated on the drawings.


	2.04 SPRIGS
	A. Sod Sprigs:  Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Turfgrass Species: Shall be as indicated on the drawings.


	2.05 MEADOW GRASSES AND WILDFLOWERS
	A. Wildflower Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	B. Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	C. Wildflower and Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	D. Seed Carrier:  Inert material, sharp clean sand or perlite, mixed with seed at a ratio of not less than two parts seed carrier to one part seed.

	2.06 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Class:  O, (only in high wind areas) with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through No. 60 (0.25-mm) sieve.
	3. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.07 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm)  sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 percent of dry weight.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or of granular texture, with a pH range of 3.4 to 4.8.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.08 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight, unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.


	2.09 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ASTM D 5268 topso...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.

	B. Existing, native surface topsoil formed under natural conditions with the duff layer retained during excavation process and stockpiled on-site.  Verify suitability of native surface topsoil to produce viable planting soil.  Remove stones, roots, pl...
	1. Supplement with native surface (topsoil) planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume: 1:4.
	b. Ratio of Loose Sphagnum 1:4.


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs or m...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.10 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Non-asphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  NOT PERMITTED.

	2.11 PESTICIDES and HERBICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pest...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.12 EROSION-CONTROL MATERIALS
	A. Rolled Erosion-Control Blankets (RECP):  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. (0.5 kg/sq. m), with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	C. Turf Reinforcement Mats (TRM):  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, thickness as detailed on the drawings.  Include manufacturer's recommended anchora...
	1. Products:  See drawings and details,


	2.13 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, see plan and details for mat thickness.  Include manufacturer's recommende...
	1. Products:  See drawings and details.

	B. Base Course:  Sound crushed stone or gravel complying with [ASTM D 448 for Size No. 8] Division 2 Section "Earthwork" for base-course material.
	C. Sand:  Sound, sharp, washed natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As shown on the drawings or submitted and acceptable to Owner.
	E. Sandy Loam Soil Mix:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate blended with planting soil as specified.  Use blend consisting of 1/2 sand and 1/2 planting soil.
	F. Soil for Paving Fill:  Planting soil as specified on the drawings.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Owner and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches (150 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply superphosphate fertilizer directly to subgrade before loosening.
	2.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth of 6 inches (150 mm) but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod where used.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 8 inches (200 mm).  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches (100 mm) of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply superphosphate fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish gra...
	E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	F. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.04 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For turf reinforcement mats (TRM), install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  Install erosion-control mat and fasten as recommended by material manufacturer.
	C. Fill cells of turf reinforcement mat with planting soil and compact before planting.
	D. For rolled erosion-control blanket (RECP) or mesh, seed area, install RECP from top of slope, working downward, and as recommended by material manufacturer for site conditions and as shown on the details.  Fasten as recommended by material manufact...
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.05 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1/2 inch (13 mm) of f...
	B. Install base course (sand, soil mix, proprietary growing mix, or soil for paving fill) as shown on drawings) and as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving...
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with planting soil mix as shown on the drawings and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.06 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as indicated on the drawings.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 3:1 with RECP installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with turf reinforcement mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 3:1 and not indicated to receive RECP or TRM by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket in loose thickness over seeded ...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment, or bond by spraying with approved tackifier at rate specified by manufacturer.

	G. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 24 hours after completing seeding operations.  Water and soak areas, scatter mulch uniformly and roll surface smooth.

	3.07 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with non-asphaltic fiber-mulch, or manufacturer's recommended tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre (5.2-kg/92.9 sq. m) dry weight, and seed component is deposited at not less...


	3.08 SODDING
	A. Area: Shall be as indicated on the drawings or at minimum a three (3) foot wide strip along walks, roadways and parking areas to reduce erosion.
	B. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 4:1.
	2. Anchor sod on slopes exceeding 6:1 with steel staples spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.09 PLUGGING
	A. Plant plugs in holes or furrows, spaced as indicated on the drawings. On slopes, contour furrows to near level.

	3.10 SPRIGGING
	A. Plant freshly shredded sod sprigs in furrows as indicated on drawings.  Place individual sprigs with roots and portions of stem in moistened soil, as indicated, and fill furrows without covering growing tips.  Lightly roll and firm soil around spri...
	B. Broadcast Method: If broadcast method is indicated on drawings, spread sprigs uniformly over prepared surface at rate indicated and mechanically force sprigs into lightly moistened soil.
	1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
	2. Lightly roll and firm soil around sprigs after planting.
	3. Water sprigs immediately after planting and keep moist by frequent watering until well rooted.


	3.11 TURF RENOVATION
	A. Renovate existing turf.
	1. Damaged by Contractor’s operations, such as storage of materials or equipment and movement of vehicles.
	2. To re-establish turf where settlement or washouts occur or where minor re-grading is required,
	3. Where new planting soil placement and new planting is required
	4. Where sod or vegetation is diseased, wrong species or unsatisfactory
	5. Where foreign materials such as oil drippings, fuel spills, stones, gravel or other material that may or may not be a result of Contractor’s operation.

	B. Mow, dethatch, core aerate, and rake existing turf.
	C. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	E. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm).
	F. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches (100 mm) of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	G. Apply seed and protect with straw mulch, or sod as required for new turf.
	H. Water newly planted areas and keep moist until new turf is established.

	3.12 TURF MAINTENANCE PRIOR TO ACCEPTANCE
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  Water to assure moisture depth is no greater than 3” (50% depletion of 6 inches) at any one time until established.
	1. If an irrigation system is installed on the site it shall be used for the site watering.  Use the installed irrigation system and set the controller to “User No ET” mode until final acceptance.
	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  If water is not available on-site the Contractor shall provide all necessary water.  The Contractor shall furnish all labor, watering equipment, fuel and equipment necessary to transport and apply wat...
	c. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	d. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.


	C. Protection: Protect seeded or sod area from trespass during grass establishment. Furnish and install fences, signs, and barriers or any other necessary temporary protective devices. Damage resulting from trespass, erosion, settlement, or other caus...
	D. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowing.  Do not delay mowing unt...
	1. Bentgrass to a height of 1 inch (26 mm) or less.
	2. Bermudagrass to a height of  1 to 1-1/2 inch (26 to 40 mm).
	3. Centipedegrass, perennial ryegrass and zoysiagrass to a height of 1 to 2 inches (25 to 50 mm).
	4. Kentucky bluegrass, buffalograss and red fescue to a height of 1-1/2 to 2 inches (38 to 50 mm).
	5. Bahiagrass, turf-type tall fescue, and St Augistinegrass to a height of 2 to 3 inches (50 to 75 mm).

	E. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) to turf area.


	3.13 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Owner:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with uniform coverage exceeding 85 percent perennial vegetative cover.
	2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.
	3. Satisfactory Plugged Turf:  At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.
	4. Satisfactory Sprigged Turf:  At end of maintenance period, the required number of sprigs has been established as well-rooted, viable plants, and areas between sprigs are free of weeds and other undesirable vegetation.

	B. After grass growth has started all areas or parts of areas, which fail to show a uniform stand of grass for any reason whatsoever shall be re-seeded repeatedly until all areas are covered with a satisfactory growth of grass at no additional cost to...
	C. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.14 MEADOW GRASSES AND WILDFLOWERS
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.

	B. Sow seed at a total rate as shown on the drawings.
	C. Brush seed into top 1/16 inch (1.6 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying compost or straw mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm), and roll surface smooth.
	E. Water newly planted areas and keep moist until meadow is established.

	3.15 MEADOW GRASSES AND WILDFLOWER MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow.  Roll, regrade, and replant bare or eroded areas and remulch.  Provide materials an...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  If indicated on the drawings, install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine sprays at a minimum rate of 1/2 inch (13 mm) per week until final acceptance unless rainfall precipitation is adequate.


	3.16 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with requirements of authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in...
	B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 WORK COVERED BY CONTRACT DOCUMENTS
	1. Project Location:  Insert Project location (street address, city, and state).

	1.03 RELATED DOCUMENTS
	1.04 USE OF PREMISES
	1. New Construction: Contractor shall have full use of premises for construction operations, including use of Project site, during construction period.  Contractor's use of premises is limited only by Owner's right to perform work or to retain other c...
	2. Retrofit and Repair Construction: Contractor shall have full use of premises designated for the work and shall work to support and shall not interfere with retail operations during open-for-business hours. All work areas scheduled for closure to re...

	1.05 WORK UNDER OTHER CONTRACTS
	1.06 SPECIFICATION FORMATS AND CONVENTIONS
	1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular word...
	2. Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text f...
	a. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.



	PART 2 -  PRODUCTS
	2.01 OWNER – FURNISHED ITEMS
	1. Energy Management System, Electrical Distribution Panels and Step-Down Transformers as detailed on mechanical and electrical drawings.
	2. Sensormatic equipment for the Electronic Article Surveillance (EAS)
	a. Floor Max System (ZAFM3-3) consists of the following:
	1) Power Pack (0100-0839-05)– quantity 1
	2) Cap Board Enclosure (ZPFM3ENC) – quantity 2
	3) Floor Max Antenna (ZSFM3ANT) – quantity 3
	4) Installation Kit (0351-0547-01)– quantity 1

	b. Power Pack Enclosure (0100-1341-01) – quantity 3

	3. WeatherTRAK landscape irrigation controller package (controller, enclosure and rain sensor)
	B. The Owner will furnish and install the following items.  The General Contractor to cooperate and coordinate with the Owner and/or Owner’s sub contractor on the installation of the following:
	1. Lowe’s road sign and building sign(s).
	2. Cart  Return Racks
	3. Hertz vehicle rental signage and pavement marking



	PART 3 -  EXECUTION

	01310_Project_Management_and_Coordination (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General Project coordination procedures.
	2. Coordination Drawings.
	3. Project meetings.

	B. Related Sections include the following:
	1. Division 2   Section "Construction Progress Documentation" for preparing and submitting Contractor's Construction Schedule.
	2. Division 2 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.03 DEFINITIONS
	A. RFI:  Request For Interpretation from Contractor seeking interpretation or clarification of the Contract Documents.

	1.04 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that d...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. If necessary prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.05 SUBMITTALS
	A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum utilization of space for efficient installation of different components or if coordination is required for installation of products and materia...
	1. Indicate relationship of components shown on separate Shop Drawings.
	2. Indicate required installation sequences.
	3. See Division 23 Section “Basic Mechanical Materials and Methods” for specific Coordination Drawing requirements for mechanical installations.
	4. See Division 26 Section “Basic Electrical Materials and Methods” for specific Coordination Drawing requirements for electrical installations.


	1.06 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and other stakeholders of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner within three days of the meeting.

	B. SWPPP (Storm Water Prevention Pollution Plan) Preconstruction Conference:  Schedule a SWPPP preconstruction conference before starting construction, at a time convenient to Owner.  Hold the SWPPP preconstruction conference at Project site or anothe...
	1. Attendees:  Authorized representatives of Owner (meeting leader), Engineer, and their consultants; Contractor and its superintendent; earthwork subcontractors; any Federal, State or Local officials involved in review or inspection of the Project; a...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Overview of NPDES permitting and Lowe’s Expectations.
	b. Recordkeeping and retention.
	c. Phasing of Project and Sequence of Construction
	d. Review ESC Plans and BMP Details
	e. Locating dumpster, toilets, concrete washout, fueling areas on site map and posting
	f. Posting requirements for NOI, NOC and Construction Site Notice
	g. Allowable non-stormwater discharges and handling procedures
	h. Signatory authorizations and certification requirements
	i. Spill kit
	j. SPCC petroleum quantity limitations and SPCC Plan self certification
	k. Materials management
	l. Required inspection timeframes and recordkeeping requirements
	m. Stabilization requirements and schedule
	n. Implementation schedule and questions
	o. Modification Reports and tracking plan amendments and stabilization progress on site map
	p. Subcontractor training program
	q. Modification procedures
	r. Hazardous materials and critical incident and reportable quantity procedures
	s. Final stabilization and Pre-NOT inspection requirement
	t. Rainfall monitoring
	u. Import/Export fill or spoil requirements
	v. SWPPP accessibility to regulatory officials
	w. State specific requirements
	x. Assisting and cooperating with regulatory officials

	3. Meeting Attendance:  Meeting attendances will be recorded on Form J-1 and placed in the SWPPP Ledger.

	C. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner.  Hold the preconstruction conference at Project site or another convenient location.  Conduct the meeting to review resp...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  All participants at the conference shall...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. LEED requirements.
	l. Preparation of Record Documents.
	m. Use of the premises.
	n. Work restrictions.
	o. Owner's occupancy requirements.
	p. Responsibility for temporary facilities and controls.
	q. Construction waste management and recycling.
	r. Parking availability.
	s. Office, work, and storage areas.
	t. Equipment deliveries and priorities.
	u. First aid.
	v. Security.
	w. Progress cleaning.
	x. Working hours.

	3. Minutes:  Contractor will record and distribute meeting minutes.

	D. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	E. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represented at these...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...
	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Status of Change Orders.
	15) Documentation of information for payment requests.


	3. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present. Include a brief summary, in narrative form, of progress since the previous meeting and report.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.



	1.07 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Architect or Engineer.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.
	a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments.


	C. Owner’s Action:  Owner/Architect/Engineer will review each RFI, determine action required, and return it.  Allow 14 working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. will be considered as received the following work...
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Architect's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Owner/Architect/Engineer's action may include a request for additional information, in which case time for response will start again.
	3. Owner/Architect/Engineer's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Owner in writing within 10 days of receipt of the RFI response.


	D. On receipt of Owner’s action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Owner within seven days if Contractor disagrees with response.
	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's Construction Schedule.
	2. Submittals Schedule.
	3. Daily construction reports.
	4. Field condition reports.
	5. Lowe's Development and Design Criteria Section 800 “Stormwater Pollution Prevention Plan” Ledger

	B. See Division 00 for submitting Schedule of Values.
	C. See Division 2 Section "Payment Procedures" for submitting the Schedule of Values.
	D. See Division 2 Section "Photographic Documentation" for submitting construction photographs.

	1.03 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical activities are activities on the critical path.  They must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	B. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Float:  The measure of leeway in starting and completing an activity.
	1. Float time belongs to Owner

	E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	F. Major Area:  A story of construction, a separate building, or a similar significant construction element.

	1.04 SUBMITTALS
	A. Submittals Schedule:  Submit four (4) copies of schedule.  Submit to Owner within 14 days following contract award. Arrange the following information in a tabular format:
	1. Scheduled date for first submittal.
	2. Specification Section number and title.
	3. Submittal category (action or informational).
	4. Name of subcontractor.
	5. Description of the Work covered.
	6. Scheduled date for Architect's final release or approval.

	B. Contractor's Construction Schedule:  Submit three (3) printed opaque copies of initial schedule, large enough to show entire schedule for entire construction period.
	1. The Contractor shall submit to the Owner within fourteen (14) days following the contract award both a graphic and an electronic copy of schedule, using software indicated, on CD-R, and labeled to comply with requirements for submittals.  The Const...
	a. The project name
	b. The Contractor’s name
	c. The date of submittal
	d. Each major term of work
	e. The proposed start date, duration, and completion date of each item of work,
	f. The actual start date, duration and completion date of each item of work.


	C. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the following computer-generated reports.  Format for each activity in reports shall contain activity number, activity description, cost and resource loading, original durat...
	D. Daily Construction Reports:  Submit two copies at weekly intervals.
	E. Field Condition Reports:  Submit two copies at time of discovery of differing conditions.

	1.05 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from parties involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.01 SUBMITTALS SCHEDULE
	A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, resubmittal, ordering, manufacturing, fabrication, and delivery when establishing dates.
	1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's Construction Schedule.
	2. Submit concurrently with the first complete submittal of Contractor's Construction Schedule.


	2.02 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for commencement of the Work to date of Final Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion

	2.03 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. General:  Prepare network diagrams using AON (activity-on-node) format.
	B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for the Notice of Award.  Outline significant construction activities for the duration of the Work.
	C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized time-scaled CPM network analysis diagram for the Work.
	1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no later than 30 days after date established for the Notice of Award.
	a. Failure to include any work item required for performance of this Contract shall not excuse Contractor from completing all work within applicable completion dates, regardless of Architect's approval of the schedule.

	2. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	3. Use "one workday" as the unit of time.  Include list of nonworking days and holidays incorporated into the schedule.

	D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the preliminary network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for all work.
	2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.
	3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Sub networks on separate sheets are permissible for activities clearly off the critical path.


	E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the following:
	1. Contractor or subcontractor and the Work or activity.
	2. Description of activity.
	3. Principal events of activity.
	4. Immediate preceding and succeeding activities.
	5. Early and late start dates.
	6. Early and late finish dates.
	7. Activity duration in workdays.
	8. Total float or slack time.
	9. Average size of workforce.

	F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	1. Identification of activities that have changed.
	2. Changes in early and late start dates.
	3. Changes in early and late finish dates.
	4. Changes in activity durations in workdays.
	5. Changes in the critical path.
	6. Changes in total float or slack time.
	7. Changes in the Contract Time.


	2.04 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. Contractor’s name
	2. Project Location
	3. Work Progress for the Day
	4. List of subcontractors at Project site.
	5. Number of workmen by trade employed on the project for that day
	6. Equipment at Project site.
	7. Material deliveries.
	8. High and low temperatures and general weather conditions.
	9. Accidents.
	10. Stoppages, delays, shortages, and losses.
	11. Meter readings and similar recordings.
	12. Orders and requests of authorities having jurisdiction.
	13. Services connected and disconnected.
	14. Equipment or system tests and startups.
	15. Daily observation of level of sediment tracking at construction entrance/exit
	16. Daily observation of proper use and disposal of chemicals and substances stored or used on site.

	B. The Contractor shall submit to the Owner at the end of each week Daily Progress Reports for each day of work during the preceding week. A report shall be submitted for each day of the contract duration even if no work is performed. Copies of report...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation (RFI) to the Owner.  Include a detailed descript...

	2.05 LOWE’S STORM WATER POLLUTION PREVENTION PLAN (SWPPP) LEDGER
	A. Required Record Keeping:  Prepare and maintain as required by the written SWPPP all inspection, maintenance and construction activity reports for the Project site. Required reports include, but are not limited to the following:
	1. Contractor’s NPDES Operator Certification Signature Page (only where Contractor is also considered an “Operator” for the Project)
	2. Form A-1 Signatory Authorization Designation Form (only where Contractor is also considered an “Operator” for the Project).
	3. Form B-1 General Contractor’s Certification Form
	4. Form B-2 Subcontractor’s Certification Form (for all subcontractors working on site)
	5. Form C-1 Weekly (and Rain Event) Inspection Report for each required inspection.
	6. Form C-2 Compliance Inspection Report (for Lowe’s Projece Manager and Third Party Inspector (when used)).
	7. Form C-3 Corrective Action Log
	8. Form D-1 Modification Report
	9. Form E-1 Subcontractor Training Report Form
	10. Form F-1 Final Inspection and Pre-Notice of Termination Report
	11. Form G-1 Critical Incident and Reportable Quantity Form
	12. Form G-2 SPCC Self-Certification Statement
	13. Form G-3 SPCC Facility Description and Potential Tank Equipment and Operational Equipment Failure Resulting in Spills
	14. Form H-1 Rainfall Log
	15. Form I-1 Construction Site Notice
	16. Form J-1 Pre-Construction Training Meeting Agenda
	17. Site Map(s) (to record locations of materials management measures throughout construction and document Modificaitons to the plan)
	18. Any additional Federal, State or Local Forms, Reports, or Certifications incorporated into the written SWPPP.

	B. The Contractor shall submit to the Owner at the end of each month all Daily Progress Reports for each day of work during the preceding week. A report shall be submitted for each day of the contract duration even if no work is performed. Copies of r...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation (RFI) to the Owner.  Include a detailed descript...


	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate Actual Completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Architect Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...
	PROJECT LOWE’S OF ANYWHERE CONTRACTOR LIGHTNING CONSTRUCTION DATE OF REPORT _____________
	PROJECT ____________________ CONTRACTOR ___________________________  DATE OF REPORT _________________
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 0 Section “Application for Payment for Construction and Final Acceptance” (Forthcoming "Payment Procedures") for submitting Applications for Payment and the Schedule of Values.
	2. Division 2 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 2 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.
	4. (Forthcoming Division 01 Section "Photographic Documentation" for submitting construction photographs and construction videotapes.)
	5. Division 2 Section "Quality Requirements" for submitting test and inspection reports and for mockup requirements.
	6. Division 2 Section "Closeout Procedures" for submitting warranties.
	7. Divisions 0 through 16 (Forthcoming 02 through 49) Sections for specific requirements for submittals in those Sections.
	1. Division 2 Civil (forthcoming Divisions 22, 31, 32 and 33)
	a. Demolition (forthcoming Section 024116)
	b. Earthwork (forthcoming Section 312000 “Earth Moving”)
	c. Trench Excavation and Backfill (forthcoming Section 312000)
	d. Waste Water Pump Stations
	e. Aggregate Base Course (forthcoming Section 312000)
	f. Hot-mix Asphalt Paving (forthcoming Section 321216 “Asphalt Paving”)
	g. Concrete Pavement, Curb and Sidewalk (forthcoming Section 321313 “Concrete Paving”)
	h. Concrete Paving Joint Sealants
	i. Asphalt Seal Coat
	j. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement
	k. Landscaping / Plants / Turf (materials and qualification data)
	l. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Building Fencing Systems – Chain Link
	b. Building Fencing Systems – Tubular Steel/Ornamental
	c. Termite Control

	3. Division 3
	a. Concrete Mix Design (See 03300 or 03310 for submittal Form)
	b. Tilt-Up Concrete
	c. Pre-Cast Concrete
	d. Steel Reinforcement

	4. Division 4
	a. Masonry
	b. Face Brick
	c. Reinforcement
	d. Mortar and Grout

	5. Division 5
	a. Structural Steel
	b. Steel Joists
	c. Steel Deck
	d. Metal Fabrications

	6. Division 7
	a. Sheet Metal Flashing and Trim
	b. Aluminum Cornice (If indicated on drawings)
	c. Metal Wall Panels (If indicated on drawings)
	d. Elastomeric Single-ply Membrane Roofing
	e. EPDM Roofing Membrane (if indicated on drawings)
	f. Aluminum Cornice
	g. Roof Accessories

	7. Division 8
	a. Steel Doors and Frames
	b. Flush Wood Doors
	c. Access Doors, Strip Doors and Traffic Impact Doors
	d. Overhead Coiling Doors
	e. Sectional Overhead Doors
	f. Aluminum Entrances and Storefronts
	g. Sliding Automatic Entrance Doors (standard / impact rated)
	h. Door Hardware
	i. Glazing

	8. Division 9
	a. Paint

	9. Division 10
	a. Toilet CompartmentsSigns

	10. Division 11
	a. Loading Dock Equipment

	11. Division 13
	a. Retractable Shade System
	b. Pre-engineered Structures/Shade Structures
	c. Water Storage Tanks
	d. Fire Suppression Sprinklers
	e. Electric-Drive Horizontal Fire Pumps

	12. Division 14
	a. Hydraulic Passenger Elevator (If indicated on drawings)
	b. Hydraulic Freight Elevator (If indicated on drawings)

	13. Division 15
	a. Drinking Fountains and Water Coolers (operation and maintenance data)

	14. Division 16
	a. Seismic Controls for Electrical Work
	b. Panelboards
	c. Interior Lighting (Modular Wiring Only)
	d. Exterior Lighting (Poles Only)

	1. Division 2 Civil
	a. Water Distribution (materials)
	b. Sanitary Sewer (materials)
	c. Storm Drainage (materials)
	d. Trench Drain (materials)
	e. Concrete Pavement Curb and Sidewalk (materials)
	f. Landscaping (materials and qualification data)
	g. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Termite Control

	3. Division 3
	a. Admixtures
	b. Liquid Densifiers and Sealers
	c. Moisture Retaining Cover
	d. Semi rigid polyurea joint filler
	e. Natural aggregate shake hardener (if indicated on drawings)

	4. Division 7
	a. Building Insulation – Extruded Polystyrene Board
	b. Building Insulation – Faced, Unfaced, and Sound Attenuation Fiberglass Batts
	c. Building insulation – Foam Filled
	d. Exterior Insulation and Finish Systems – Class PB (Conformance Submittal and Samples)
	e. Metal Roof Panels – Architectural  (submittal and samples)
	f. Metal Roof Panels – Structural (submittal and samples)
	g. Metal Wall Panels (submittal and samples)
	h. Elastomeric Single-ply Membrane Roofing (Conformance Submittal)
	i. Metal Flashing and Trim – Architectural
	j. EPDM Roofing Membrane (if indicated on drawings)
	k. Plastic Unit Skylights (if indicated on drawings)
	l. Applied Fireproofing
	m. Firestopping
	n. Joint Sealants
	o. Vapor Permeable Air Barrier Membrane (if indicated on drawings)

	5. Division 8
	a. Sliding Automatic Entrance Doors (standard / impact rated)

	6. Division 9
	a. Exterior Sheathing (as underlayment) –for metal roof panels
	b. Exterior Sheathing (as underlayment) – for E.I.F.S. and membrane flashing
	c. Exterior Soffit Panel – Sag-resistant gypsum board
	d. Exterior Walls – Exterior Wall Coating Submittal Form
	e. Interior Walls – Standard
	f. Interior Walls – Water Resistant
	g. Ceramic Floor, Wall Tile and Grout
	h. Acoustical Ceiling Tile (Conformance Submittal)
	i. Heavy Duty Ceiling Tile (Conformance Submittal)
	j. Vinyl Cove Base
	k. Vinyl Composition Floor Tile (If indicated on drawings)

	7. Division 10
	a. Aluminum Canopy
	b. Electrical Hand Dryers
	c. Grab Bars
	d. Toilet Tissue Holders
	e. Napkin Disposal
	f. Horizontal Baby Changing Station
	g. Metal Framed Mirrors
	h. Paper Towel Dispenser

	8. Division 15
	a. Duct Insulation
	b. Pipe Insulation
	c. Valves
	d. Fuel Gas Piping
	e. Plumbing Fixtures
	f. Plumbing Specialties
	g. Trench Drain
	h. Electric, Domestic Water Heaters
	i. Fuel-Fired Unit Heaters
	j. Rooftop Air Conditioners
	k. Energy Recovery Ventilators
	l. Duct Accessories
	m. Power Ventilators
	n. Smoke Exhaust Fans
	o. Diffusers, Registers and Grilles
	p.

	9. Division 16
	a. Basic Electrical materials and Methods
	b. Grouting and Bonding
	c. Conductors and Cables
	d. Control/signal Transmission Media
	e. Raceways and Boxes
	f. Cable Trays
	g. Wiring Devices
	h. Packaged Engine Generators
	i. Generator & ATS Start-Up Submittal
	j. Enclosed Switches and circuit Breakers
	k. Transfer Switches
	l. Panelboards
	m. Dry-Type Transformers (1000 V and Less)
	n.
	o.
	p.



	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Owner/Architect’s responsive action.
	B. Informational Submittals:  Written information that does not require Owner/Architect’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Owner reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 2 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to...
	1. Initial Review:  Allow 15 business days (unless noted otherwise) for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Owner will advise Contractor when a submittal being processed mus...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Re-submittal Review:  Allow 15 business days for review of each re-submittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Owner.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name and address of supplier.
	f. Name of manufacturer.
	g. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Re-submittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	h. Number and title of appropriate Specification Section.
	i. Drawing number and detail references, as appropriate.
	j. Location(s) where product is to be installed, as appropriate.
	k. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Owner observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Owner will return submittals, without review, received from sources other than Contractor.
	1. Include Contractor’s certification stating that information submitted complies with requirements of the Contract Documents.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect, Engineer, Designer or Owner in connection with construction."


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies: Upload one copy for each submittal, unless otherwise indicated. Marked up, rejected and/or approved versions will be maintained on Site|Folio as a Project Record Document. .

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a.  Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Compliance with specified referenced standards.
	j. Testing by recognized testing agency.
	k. Application of testing agency labels and seals.
	l. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (600 by 900 mm).

	D. Coordination Drawings: Comply with requirements in Division 01 Section “Project Management and Coordination”.
	E. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed. Prepa...
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit three full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Owner will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Owner will retain two Sample sets; remainder will be returned.]
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	F. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	G. Contractor's Construction Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation" for Construction Manager's action.
	H. Delegated Design Submittal: Comply with requirements in Division 2 “Quality Requirements”.
	I. Submittals Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation."
	J. Application for Payment:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	K. Schedule of Values:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	L. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	M. LEED Submittals:  Comply with requirements specified in Division 2 Section "Sustainable Design Requirements."
	1. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  Owner will not return copies.
	2. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.
	3. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	4. Test and Inspection Reports:  Comply with requirements specified in Division 2 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 2 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	L. Schedule of Tests and Inspections:  Comply with requirements specified in Division 2 Section "Quality Requirements."
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 2 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs and Videotapes:  Comply with requirements specified in Division 2 Section "Photographic Documentation."

	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect, Engineer, Designer or...
	F. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S, ENGINEER’S, DESIGNER’S OR OWNER’S ACTION
	A. General:  Architect, Engineer, Designer, or Owner   will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect, Engineer, Designer or Owner   will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect, Engineer, Designer or Owner will stamp each submittal with an action s...
	C. Informational Submittals:  Architect, Engineer, Designer or Owner will review each submittal and will not return it, or will return it if it does not comply with requirements.  Owner will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.03 DOCUMENTS AND SAMPLES AT THE SITE
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Division 0 Section "Allowances" for testing and inspecting allowances.
	2. Division 2 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.
	3. Division 2 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.
	4. Divisions 0 through 16 (forthcoming 02 through 49) Sections for specific test and inspection requirements.


	1.03 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities of materials and execution, and to review c...
	D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.04 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.05 DELEGATED DESIGN
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of contractor by the contract documents, provide products and systems complying with specific performance and d...

	1.06 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Delegated-Design Submittal:  In addition to shop drawings, product data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to contractor to...
	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.07 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Owner.
	2. Notify Owner seven (7) days in advance of dates and times when mockups will be constructed.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Obtain Owner’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	5. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	6. Demolish and remove mockups when directed, unless otherwise indicated.


	1.08 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	1. Testing Agency Responsibilities: Cooperate with architect and contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	3. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through contractor.
	5. Do not release, revoke, alter, or increase requirements of the contract documents or approve or accept any portion of the work.
	6. Do not perform any duties of contractor.

	E. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.09 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Testing agency will notify Owner and contractor promptly of irregularities and deficiencies observed in the work during performance of its services.
	2. Testing agency will submit a certified written report of each test, inspection, and similar quality-control service to architect with copy to contractor and to authorities having jurisdiction.
	3. Testing agency will submit a final report of special tests and inspections at substantial completion, which includes a list of unresolved deficiencies.
	4. Testing agency will interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the contract documents.
	5. Testing agency will retest and reinspect corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Owner’s reference during normal working hours.

	3.02 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.
	2. Comply with the Contract Document requirements for Division 2 Section "Cutting and Patching."

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. The Contractor shall provide all temporary facilities, whether or not listed herein, for the proper conduct of the work in accordance with accepted construction practices and as required by any public authority having jurisdiction at the location o...
	C. Related Sections include the following:
	1. Division 2 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.
	2. (Forthcoming Division 2 Section "Execution" for progress cleaning requirements.)
	3. Divisions 0 through 16 (forthcoming 02 through 49) Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	4. Division 2 Section "Termite Control" for pest control.
	5. Division 2 Section "Hot Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.
	6. Division 2 Section “Erosion and Sediment Control”.
	7. Division 2 Section “Concrete Pavement Curb and Sidewalk” (forthcoming "Concrete Paving") for construction and maintenance of cement concrete pavement for temporary roads and paved areas.


	1.03 DEFINITIONS
	A. Permanent Enclosure:  As determined by Owner, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary c...

	1.04 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Owner's constr...
	B. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.

	1.05 QUALITY ASSURANCE
	A. Electric Service:  Comply with ANSI A10.6, NFPA 241, NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities: At earliest feasible time and when acceptable to Owner, change over from use of temporary service to use of permanent service.
	B. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...
	C. Conditions of Use: The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials. Undamaged, previously used materials in serviceable condition may be used if approved by Owner. Provide materials suitable for use as intended.
	B. Pavement:  Comply with Section “Hot Mix Asphalt Paving (forthcoming “Asphalt Paving”) and “Concrete Pavement Curb and Sidewalk” (forthcoming “Concrete Paving”)
	C. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-...
	D. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner a...
	E. Lumber and Plywood:  Comply with requirements in Division 06.
	F. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum available lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M.
	G. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	H. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.
	I. Paint:  Comply with requirements in Division 09 painting Sections.
	J. Water: Potable.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of...
	B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	D. Electrical:
	1. Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110-V to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	2. Power Distribution: Power distribution system circuits where permitted are to be overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits  may be non-metallic sheathed cable.

	E. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 2 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching compatible materials and equipment. Comply ...
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction. Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner’s easements can not be used for that purpose.

	B. Sanitary Sewers:  If sanitary sewer is available, provide temporary utilities to remove effluent lawfully. If sanitary sewer is not available or can not be used for the discharge of effluent provide containers to remove and dispose of effluent off-...
	1. Connect temporary sewers to municipal system or private system indicated and as directed by authorities having jurisdiction.
	2. Maintain temporary facilities in a clean, sanitary condition. After heavy use, restore to normal conditions promptly.

	C. Storm Drainage: Comply with EPA, State or Local Construction General Permit for construction stormwater discharges. Assure excessive soil, construction debris, chemicals, oils, and similar contaminants are not discharged to receiving waters.
	D. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use. Sterilize temporary water piping before use.
	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. ...
	1. Disposable Supplies: Provide and maintain adequate supply of toilet tissue, paper towels, paper cups, and similar disposable materials for each facility. Provide covered waste containers for disposal of used materials.
	2. Toilets:  Install enclosed self-contained toilet units.
	3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel who handle materials that require wash-up.
	a. Supply cleaning compounds appropriate for each type of material handled. Provide safety showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation of personnel.

	4. Drinking Water: Provide bottled drinking water for all site personnel.

	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	1. General Contractor to provide necessary heat as required for the proper installation of finish materials or as directed by the Owner.
	2. General Contractor is to close all exterior openings until permanent enclosures are in place while the building is being heated or cooled.
	3. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and areas where finished work has been installed.

	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Provide and maintain electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations for the duration of the work.
	1. Install in accordance with the requirements of the local power company and all local laws, ordinances and regulations.
	2. Install weatherproof, grounded electric power service and distribution system service of sufficient size, capacity, and power characteristics during the Construction period.
	3. Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.
	4. Install electric power service underground, unless otherwise indicated.
	5. Install distribution wiring overhead and rise vertically where least exposed to damage.
	6. Provide receptacle outlets adequate for connection of power tools and equipment. Use waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach area where construction activities are in progress. Do...

	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Provide one (1) 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.
	3. Provide one (1) 100-W incandescent lamp every 50 feet (15 m) in traffic areas or equivalent illumination.
	4. Install exterior-yard site lighting that will provide adequate illumination for construction operations, traffic conditions, and signage visibility when the Work is being performed.
	5. Install lighting for Project identification sign.

	J. Telephone Service:  Provide temporary telephone service throughout construction period in common-use facilities for use by all construction personnel.  The General Contractor shall provide and pay for telephone and facsimile on the site during the ...
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Architect's office.
	e. Engineers' offices.
	f. Owner's office.
	g. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	K. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail, in common-use facilities.

	3.03 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	3. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations as indicated on the drawings.  Locate temporary roads and paved areas in same location as permanent roads and paved areas....
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare sub grade and install sub base and base for temporary roads and paved areas according to Division 2 Section "Earthwork."
	3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division Section "Hot Mix Asphal...

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking:  Provide temporary parking areas for construction personnel. Temporary parking areas used for construction activities are considered part of the regulated stormwater pollution prevention area and shall be treated as such.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as indicated on Drawings.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize, separate and clearly label hazardous, dangerous or unsanitary waste materials. Comply with requirements o...
	1. If required by authorities having jurisdiction, provide separate clearly labeled containers for each type of material.
	2. Develop a waste management plan for Work performed on the Project. Indicate types of waste materials the Project will produce and estimate quantities of each type. Provide detailed information for on-site waste storage and separation of recyclable ...


	3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Comply with work restrictions specified in Division 2 Section "Summary."

	B. Protection of Work and Property: The Contractor shall be responsible for the entire site and building and shall provide all necessary protections as required by Owner and by laws, ordinances and codes governing such conditions.  The Contractor and ...
	1. No fires of any kind will be allowed inside or around the operation during the course of construction without special permission of the Owner.

	C. Temporary Erosion and Sedimentation Control:  Comply with requirements specified in Division 2 Section "Erosion and Sediment Control."
	1. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.

	D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and sub grade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.
	F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures. Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings: Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood or similar materials.
	3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

	H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas from fumes and noise.
	1. Construct dustproof partitions with not less than nominal 4-inch (100 mm) studs, 5/8-inch (16 mm) gypsum wallboard with joints taped on occupied side, and ½ inch (13 mm) fire-retardant walls. Cover floor with ¾ inch (19 mm) fire-retardant plywood.
	2. Construct dustproof floor-to-ceiling partitions with not less than nominal 4-inch (100 mm) studs, with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.  Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 1...
	3. Insulate partitions to provide noise protection to occupied areas.
	4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	5. Protect air-handling equipment.
	6. Weather strip openings.

	I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Store combustible materials in containers in fire-safe locations.
	4. Provide fire extinguishers, installed on walls with mounting brackets, visible and accessible from space being served with sign mounted above.
	a. Locate fire extinguishers where convenient and effective for their intended purpose; provide not less than one extinguisher on each floor at or near each usable stairwell or and exit.
	b. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.

	5. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	6. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.
	7. Complete installation and begin use of permanent fire protection facility including connected services at earliest feasible date in each area of Project. Instruct key personnel on use of facilities.


	3.05 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal. Protect from damage caused by freezing temperatures and similar elements.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 2 Section "Closeout Procedures."




	01731_Cutting_and_Patching.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 SUBMITTALS
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to Existing Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities that will be relocated and those that will be temporarily out of service.  Indicate how long service will be disrupted.
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Owner Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.

	1.04 QUALITY ASSURANCE
	1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm.

	1.05 WARRANTY

	PART 2 -  PRODUCTS
	2.01 MATERIALS
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of existing materials.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	3.03 PERFORMANCE
	1. Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.
	1.  Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove exis...
	4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous demolition and construction waste.
	2. Recycling nonhazardous demolition and construction waste.
	3. Disposing of nonhazardous demolition and construction waste.

	B. Related Sections:
	1. Division 01 Section "Project Management and Coordination" for coordination of responsibilities for waste management.
	2. Division 02 Section "Demolition" for disposition of waste resulting from demolition of buildings, structures, and site improvements  and for disposition of hazardous waste.
	3. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.
	4. Division 04 Section "Stone or Face Brick Masonry" for disposal requirements for excess stone and stone waste.
	5. Division 02 (Forthcoming Division 31) Section "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Clean: Untreated and unpainted, not contaminated with oils, solvents, caulk, paint or other pollutants.
	B. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations.  Construction waste includes packaging.
	C. Comingled: Collecting all material types into a single bin or mixed collection and separating waste materials into recyclable material types at an off-site location.
	D. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	E. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	F. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.
	G. Hazardous: Exhibiting the characteristics of hazard substances (i.e., ignitability, corrosiveness, toxicity or reactivity).
	H. Recycle:  Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	I. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage and deliver to Owner. Include fasteners or brackets needed for reattachment elsewhere if possible.
	J. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.
	L. Source Separation:   The act of keeping different types of waste materials separate beginning from the first time they become waste
	M. Waste:  Extra material or material that has reached the end of its useful life in its intended use. Waste includes salvageable, returnable, recyclable, and reusable material.
	N. Waste Management Coordinator: The General Contractor Superintendent will manage site wastes and surplus under the requirements outlined in the Construction Waste Management Plan.
	O.  Construction Waste Management Plan: Construction and/or demolition wastes shall be indentified and incorporated into a Construction Waste Management Plan (CWMP) The CWMP will include an analysis of wastes to be generated, including the types of re...
	P. Waste Recovery Progress Reports: Report that must be submitted with the Monthly Pay Application that shows the amount of items that were recycled that period.
	Q. Waste Recovery Progress Report back up: Submit manifests, weight tickets, receipts and invoices identifying the project and construction wastes.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Achieve end-of-Project rates for salvage/recycling of  [50] [75] (indicate which)  percent by weight or volume of total non-hazardous solid waste generated by the Work. Practice efficient waste management in the use of materials in the co...
	1. Demolition Waste:
	a. Asphaltic concrete paving.
	b. Concrete.
	c. Concrete reinforcing steel.
	d. Brick.
	e. Concrete masonry units.
	f. Wood studs.
	g. Wood joists.
	h. Plywood and oriented strand board.
	i. Wood paneling.
	j. Wood trim.
	k. Structural and miscellaneous steel.
	l. Rough hardware.
	m. Roofing.
	n. Insulation.
	o. Metal studs.
	p. Gypsum board.
	q. Carpet.
	r. Carpet pad.
	s. Demountable partitions.
	t. Equipment.
	u. Cabinets.
	v. Piping.
	w. Supports and hangers.
	x. Valves.
	y. Mechanical equipment.
	z. Refrigerants.
	aa. Electrical conduit.
	bb. Copper wiring.
	cc. Switchgear and panel boards.
	dd. Transformers.(only non-hazardous)

	2. Construction Waste:
	a. Concrete waste.
	b. Masonry and CMU.
	c. Lumber.
	d. Wood sheet materials.
	e. Wood trim.
	f. Metals.
	g. Roofing.
	h. Insulation.
	i. Metal studs.
	j. Gypsum board.
	k. Piping.
	l. Electrical conduit and Wire.
	m. Packaging:  Regardless of salvage/recycle goal indicated in paragraph above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	1) Paper.
	2) Cardboard.
	3) Boxes.
	4) Plastic sheet and film.
	5) Polystyrene packaging.
	6) Wood crates.
	7) Plastic pails.




	1.5 ACTION SUBMITTALS
	A. Construction Waste Management Plan:  Submit Construction Waste Management Plan (CWMP) along with Waste Identification Worksheets within 14 days of date established from Notice to Proceed. The CWMP must be approved by Lowe’s prior to the start of wo...

	1.6 INFORMATIONAL SUBMITTALS
	A. Monthly Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report with back up information. Use Form CWM-7 to document construction waste progress and Form CWM-8 for demolition waste progress.  Include the follo...
	1. Material category.
	2. Generation point of waste.
	3. Total quantity of waste in cubic yards or tons.
	4. Quantity of waste salvaged, in cubic yards or tons.
	5. Quantity of waste recycled, in cubic yards or tons.
	6. Total quantity of waste recovered (salvaged plus recycled) in cubic yards or tons.
	7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

	Note: waste reduction progress reports must submit quantities in either weight (tons) or volume (cubic yards) but must be consistent throughout.
	B. Total Project Waste Reduction Calculations:  Before requesting Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. Use Forms CWM-3 and/or CWM-4.
	C. .Total Project Cost/Revenue Analysis: Before requesting Substantial Completion, submit calculated Total Project Cost/Revenue Analysis using Forms CWM-4 and/or CWM-5.
	D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and organizations.  Indicate whether organization is tax exempt.
	E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	F. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	G. LEED Submittal:  Complete LEED letter template for Credit MR 2, signed by Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and statement that requirements for the credit have been met.
	H. Qualification Data:  For Site Superintendent with Waste Management Experience and Refrigerant Recovery Technician.
	I. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.7 QUALITY ASSURANCE
	A. Waste Management:  General Contractor Superintendent shall manage construction and demolition waste (if applicable) per this specification. The Superintendent shall have a record of successful waste management coordination of Projects with similar ...
	B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction. Also review the Project SWPPP (Section 800) for additional requirements.
	D. Preconstruction Waste Management Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to waste management including, but not ...
	1. Review and discuss waste management plan including responsibilities of Project Superintendent.
	2. Review requirements for documenting quantities of each type of waste and its disposition.
	3. Review and finalize procedures for materials separation (if separated on site) and verify availability of containers and bins needed to avoid delays.
	4. Review procedures for periodic waste collection and transportation to recycling and disposal facilities.
	5. Review waste management requirements for each trade.


	1.8 WASTE MANAGEMENT PLAN
	A. General:  Develop a Construction Waste Management Plan (CWMP) according to ASTM E 1609 and requirements of this Section.  The CWMP shall consist of waste identification, construction waste management plan, waste reduction progress reports, cost/rev...
	B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction waste generated by the Work.  Use Form CWM-1 for construction waste and Form CWM-2 for demolition waste].  Include estimated quantities and assumptions ...
	C. Total Project Waste Reduction:  List each type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for demolition waste  Include points of waste genera...
	1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this Project, describe methods for preparing salvaged materials before incorporation into the Work.
	2. Salvaged Materials for Sale:  For materials that will be sold to salvage contractors, include list of their names, addresses, and telephone numbers.
	3. Recycled Materials:  Include list of local receivers and processors and type of recycled materials each will accept.  Include names, addresses, and telephone numbers.
	4. Disposed Materials:  Indicate how and where materials will be disposed of.  Include name, address, and telephone number of each landfill and incinerator facility.
	5. Handling and Transportation Procedures:  Include method that will be used for separating recyclable waste including sizes of containers, container labeling, and designated location on Project site where materials separation will be located.

	D. Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste management plan and net additional cost or net savings resulting from implementing waste management plan.  Use Form CWM-5 for construction waste and Form CWM-6 f...
	1. Total quantity of waste in volume or weight.
	2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and cost of collection containers for each type of waste.
	3. Total cost of disposal (with no waste management).
	4. Revenue from salvaged materials.
	5. Revenue from recycled materials.
	6. Savings in hauling and tipping fees by donating materials.
	7. Savings in hauling and tipping fees that are avoided.
	8. Handling and transportation costs.  Include cost of collection containers for each type of waste.
	9. Net additional cost or net savings from waste management plan.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General:  Implement CWMP.  Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, termination, and removal requirements.

	B.  Project Superintendent will be responsible for implementing, monitoring, and reporting status of waste management work plan.
	C. Preconstruction Meeting:  General Contractor Superintendent will review the CWMP with workers, subcontractors, and suppliers regarding proper waste management procedures, as appropriate before beginning work at the Project site. The Superintendent ...
	1. Distribute a copy of the approved Construction Waste Management Plan to everyone concerned within 7 days in advance of the preconstruction meeting.
	2. Distribute the CWMP to everyone concerned anytime revisions are made.
	3. Review entire plan content, procedures and locations established for salvage, storage, recycling, and disposal.

	D. Monthly Meetings: The Superintendent shall hold regularly scheduled monthly meetings to discuss project schedule and progress of any waste items on site.
	E. Site Access and Temporary Controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged, recycled, reused, and donated.
	2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	3. Comply with Lowe’s Stormwater Pollution Prevention Plan requirements per Development and Design Criteria Section 800.
	4. Comply with Division 02 Section 02020 Erosion and Sediment Control.


	3.2 SALVAGING DEMOLITION WASTE
	A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
	1. Washed stone for temporary drives
	2. Crushed concrete and masonry for site fill..

	B. Salvaged Items for Sale are not permitted on Project site.
	C. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area and covered if needed until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General:  Recycle paper and beverage containers used by on-site workers.
	B. Recycling Receivers and Processors:  Include listing of all recycling activities for source separated or mixed material recycling centers where recycling will occur including all recycling receivers and processors in the CWMP.
	C. Construction Waste Reduction Incentives:  Revenues, savings rebates, tax credits, and other incentives received for recycling waste materials shall be Lowe’s 60% / General Contractor 40 %. Total revenues, savings, rebates, tax credits and other inc...
	D. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the re...
	E. The following sorting methods are acceptable:
	1. Sorting recyclable materials at the Project site and transporting them to recycling markets directly from the Project site, or;
	2. Employing haulers who make use of a materials-recovery facility or transfer station where recyclable materials are sorted from the waste and recycled before disposing of the remainder. If using a hauler or recycling facility to sort out recyclables...

	F. Procedures for sorting recyclable materials at the Project site:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical according to approved cons...
	1. Provide appropriately marked containers or bins for controlling recyclable waste until they are removed from Project site.  Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.
	b. All signage a minimum of 24” X 36” (6 SF) with 3” minimum high lettering.

	2. Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and protect from rain, ice, and snow. Reference Lowe’s Stormwater Pollution...
	3. Stockpile materials away from construction area.  Do not store within drip line of remaining trees.
	4. Store components off the ground and protect from the weather.
	5. Remove recyclable waste off Owner's property and transport to recycling receiver or processor per requirement specified in the Waste Management Plan.


	3.4 RECYCLING DEMOLITION WASTE
	A. Asphaltic Concrete Paving:  Grind or break up asphalt to size required to meet applicable requirements of authority having jurisdiction and State Department of Transportation. Transport asphalt to be recycled to asphalt-recycling facility.
	1. Reference Section 02741 Hot Mix Asphalt Paving for Reclaimed Asphalt Pavement (RAP). Final RAP mix shall be free of contamination including dirt, debris, concrete, clean stone and other impurities.
	2. Bituminous concrete may be reused under and immediately below the pavement as a base course if so indicated and approved by the geotechnical engineer and Owner.

	B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.
	1. Pulverize concrete to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” (Forthcoming Division 31 Section "Earth Moving") for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the m...

	C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	1. Pulverize masonry to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” (Forthcoming Division 31 Section "Earth Moving") for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the m...

	D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, engineered wood products, panel products, and treated wood materials.
	E. Metals:  Separate metals by type.
	1. Structural Steel:  Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	F. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove and dispose of nails, staples, and accessories.
	G. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.
	H. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry location.
	I. Metal Suspension System:  Separate metal members including trim, and other metals from acoustical panels and tile and sort with other metals.
	J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation Agency or carpet recycler.

	K. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, hangers, valves, sprinklers, and other components by type and size.
	L. Conduit:  Reduce conduit to straight lengths and store by type and size.

	3.5 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry location.
	2. Polystyrene Packaging:  Separate and bag materials.
	3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from Project site.  For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates:  Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Site-Clearing Wastes:  Chip brush, branches, and trees on-site.
	1. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of chipped organic waste as organic mulch.

	C. Wood Materials:
	1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
	2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of clean sawdust as organic mulch.


	D. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer mill.  Screen out paper after grinding.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of clean ground gypsum board as inorganic soil amendment.



	3.6 DISPOSAL OF WASTE
	A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials off Owner's property and legally dispose of them.

	3.7 ATTACHMENTS
	A. Form CWMP-1 Construction Waste Management Plan
	B. Form CWM-1 Construction Waste Identification Worksheet
	C. Form CWM-2 Demolition Waste Identification Worksheet
	D. Form CWM-3 Construction Waste Reduction Monthly Progress Report
	E. Form CWM-4 Demolition Waste Reduction Monthly Progress Report
	F. Form CWM-5 Cost/Revenue Analysis of Construction Waste Reduction For Project
	G. Form CWM-6 Cost/Revenue Analysis of Demolition Waste Reduction For Project
	H. Form CWM-7 Total Project Construction Waste Reduction
	I. Form CWM-8 Total Project Demolition Waste Reduction



	01770_Closeout_Procedures.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents
	3. Subcontractor Information Form (see attached)
	4. Operations and Maintenance Manuals
	5. Warranties.
	6. Instruction of Owner’s personnel
	7. Final cleaning.

	B. Related Sections include the following:
	1. Division 0 Section "Applications for payment for construction completion and final acceptance.  (Forthcoming “Payment Procedures” for requirements for Applications for Payment for Substantial and Final Completion.)
	2. Division 01 Section “Construction Progress Documentation”.  (Forthcoming Section "Photographic Documentation") for submitting Final Completion construction photographs and negatives.
	3. (Forthcoming Division 01 Section "Execution" for progress cleaning of Project site.)
	4. (Forthcoming Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.)
	5. (Forthcoming Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.)
	6. (Forthcoming Division 01 Section "Demonstration and Training" for requirements for instructing Owner's personnel.)
	7. Divisions 0 through 16 (Forthcoming Divisions 02 through 49) Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Shall have obtained the Certificate of Occupancy or equivalent approval as required by local and/or state authorities.
	2. Shall have thoroughly cleaned the building and made it ready in all respects for occupancy and use by the Owner.
	3. Shall contact the Owner and arrange for persons designated by him to be instructed in the location, function, operational and routine maintenance of all building systems including:
	a. Heating and air conditioning equipment.
	b. Electrical panels, switches and apparatus.
	c. Sprinkler system.
	d. Plumbing equipment.
	e. Sewage disposal system.

	4. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	5. Advise Owner of pending insurance changeover requirements.
	6. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	7. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	8. Prepare and submit Project Record Documents, operation and maintenance manuals, Subcontractor Information Form, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	9. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	10. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	11. Complete startup testing of systems.
	12. Submit test/adjust/balance records.
	13. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	14. Advise Owner of changeover in heat and other utilities.
	15. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	16. Complete final cleaning requirements, including touchup painting and make ready in all respects for occupancy.
	17. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.  Owner/Architect may prepare the Certificate of Sub...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 0 (Forthcoming Division 01 Section "Payment Procedures.")
	2. Submit certified copy of Owner/Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Owner/Architect.  The certified copy of the list shall state that each item has been complet...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Construction Manager.
	d. Name of Contractor.
	e. Page number.



	1.06 KEY TURNOVER SUBMITTALS
	A. Submit complete copies of the following to the Lowe’s Store Manager on the date of Key Turnover and upload under the applicable Project Folder, Project Management sub-folder on LowesLink. Submit the following:
	1. Two (2) copies of all installation, operating, and maintenance instructions, parts lists, and manufacturer's literature on equipment and materials furnished under this contract, each of the two (2) sets bound in separate black vinyl 3-ring binders....
	2. Two (2) copies of all warranties and guarantees required under this contract, identified as to name of project and date of final acceptance.  More specifically:
	a) Wood Doors (Life of Installation)
	b) Roll-Up Doors (one year material; 50,000 cycles)
	c) Acoustical Ceiling (one year)
	d) Sprinkler System and Related Equipment (including Fire Pumps and Water Tanks, when applicable)
	e) Plumbing
	f) Mechanical (include HVAC Extended Four Year Warranty Certificate)
	g) Electrical
	h) Water Cooler
	i) Water Heater
	j) Landscaping (one year)
	k) Irrigation controller and equipment
	l) Mirrors (15 year guarantee against silver spoilage)
	m) Automatic Door Operator Systems (one year)
	n) Twenty (10) year total systems roofing warranty
	o) Five (5) year Termite Control guarantee
	p) E.I.F.S. System aix years finish, ten years material)
	q) Paint Ten (10) year Exterior Coating Warranty
	r) Prefinished Metal Canopy (two year material/workmanship; 20 year finish)
	s) One (1) year Material and Workmanship Warranty on Shade Structures

	3. Two (2) typed copies listing all subcontractors employed on the Work showing names, addresses, telephone numbers, respective trade and products provided.
	4. All keys to the building remaining in the Contractor's possession.
	5. One (1) copy of the general construction drawings, clearly marked to indicate all changes made during the course of construction, and identified as “As-Built” Drawings (stapled sets rolled and bound with rubber bands).
	6. Two (2) copies of generator set start–up information, including make, model and serial number including the make, model and serial number for the transfer switches.
	7. Two (2) copies of the generator set fuel tank information, including size, make, and serial number.
	8. Two (2) copies of the fire pump transfer switch (if installed) information, including make model and serial number.
	9. One (1) white bond paper copy and one (1) ‘CD’ electronic format (AutoCAD 2004) of the sprinkler system “As-Built” shop drawings, two (2) copies of the hydraulic calculations and two (2) copies of the manufacturer’s descriptive literature as specif...
	a. One (1) white bond paper copy of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as the Store’s copy.
	b. One (1) ‘CD’ electronic format (AutoCAD 2004) of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as Lowe’s copy.

	10. All punch list items complete.
	11. Two (2) copies of water sterilization tests.
	12. Two (2) copies of the Contractor's Material and Test Certificate for Aboveground and Underground Piping.
	13. Two (2) copies each of any subsequent sprinkler system inspections or test reports required by the Authorities Having Jurisdiction.
	14. Letter certifying that store manager has been instructed in the location, function, operation, and routine maintenance of all building systems including:
	a. Heating & Air Conditioning Equipment.
	b. Electrical Panels, Switches and Apparatus.
	c. Sprinkler System.
	d. Plumbing Equipment.
	e. Sewage Disposal System.

	15. Registered letters requesting each:
	a. Construction Completion Inspection.
	b. Final Inspection and Acceptance.

	16. Two (2) copies certifying that sanitary sewer system has been tested and approved.
	17. HVAC System Start-Up Supervision Verification Forms.
	18. Written Structural Analysis Certified by a Registered Professional Engineer for Shade Structures.
	19. Construction Completion shall be defined as all aspects of work being complete, including punch lists.
	20. Upon verification of Construction Completion the Contractor shall initiate procedures to terminate his building insurance by first giving the Owner at least seven days written notice of the date and time at which termination will occur.  Upon term...
	21. On the Date of Construction Completion the Owner will assume responsibility for all permanent utilities.
	22. On the date of Construction Completion, an inspection will be made by Owner's representative and if the Work is found to be fully and satisfactorily complete written notice will be given to the Contractor and the date so established shall be the D...
	23. Prior to Construction Completion, the Owner's Store Set-Up Crew may occupy the sales floor to begin installation of furnishings and equipment.
	24. Prior to Final Acceptance and Application for Payment of outstanding retainage, the Contractor shall forward all Closeout Documents to the Owner, including:
	a. One (1) copy of the Final Project Cost Review Binder.  (Negotiated Projects Only)
	b. Two (2) executed copies of "Contractor's Affidavit of Payment of Debts and Claims" (AIA, G706).
	c. Two (2) executed copies of "Consent of Surety" (AIA, G707).
	d. Two (2) executed copies of “Full Unconditional Waiver of Lien” (Standard Form as provided within the Supplemental Instructions to Bidders).
	e. Two (2) copies of each of the following ”Full Unconditional Waiver of Lien” (Standard From as provided within the Supplemental Instructions to Bidders) from the listed subcontractors:
	1) Grading
	2) Storefront
	3) Acoustical Ceiling
	4) Painting
	5) Plumbing
	6) Mechanical
	7) Sprinkler
	8) Electrical
	9) Concrete
	10) Storm Drainage
	11) Fencing
	12) Landscape
	13) Landscape Irrigation
	14) Paving
	15) Masonry
	16) Automatic Entrance Systems
	17) Insulation
	18) Doors and Millwork
	19) Roll-Up Doors
	20) Ceramic Tile
	21) Structural Steel Joists, Columns and Deck
	22) Steel Erector
	23) Roofing
	24) Greenhouse / Shade Structure System

	f. Any Outstanding:
	1) Job Logs
	2) Compaction Tests
	3) Concrete Tests

	g. Subcontractor Information Form (see attached)



	1.07 FINAL PROJECT COST REVIEW BINDER (NEGOTIATED PROJECTS ONLY)
	A. Assemble and prepare a complete project cost/accounting binder in accordance with Contract Terms & Conditions, including but not necessarily limited to;
	1. Summary Spread sheet listing all applicable contract cost line items, indicating Owner contract value and accounting for Owner change orders and actual costs to Contractor.  Summary Sheet shall indicate proposed project savings for all cost line it...
	2. Contractor’s final job cost report
	3. Copies of actual subcontracts, purchase orders, subcontractor change orders and other subcontractor related back up information and documentation.
	4. Copies of applicable back up information and documentation of general contractor’s costs.
	5. Itemized account of any/all requests for exemption and/or exception to reduction in project savings, including back up information and documentation.


	1.08 PROJECT RECORD DOCUMENTS
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.
	1. Archive of records in optically scanned format on CD.
	2. All NOI’s, NOC’s (notice of coverage - permit certificates), NOT’s, and written records required by the General Permit to the Operator for archiving in both paper and CD formats.
	3. Actual paper copy of NOT submittal and approval and executed Form F-1.
	4. Some or all of these documents when determined to be complete by the Lowe’s Project Manager may alternatively be submitted on the SWPPP project folder on Site Folio.

	1.09 OPERATION AND MAINTENANCE MANUALS
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	1.10 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Owner/Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual. For the Store Manager’s Copy:
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals and for uploading to LowesLink as specified.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 DEMONSTRATION AND TRAINING
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner, with at least seven days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.

	3.02 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	r. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	02000_Project_Special_Provisions.pdf
	1.01 SUMMARY
	2.01 Storm Water Pollution Prevention Plan
	(All italicized items shown below this point are for format and reference only and shall be removed and deleted prior to issuance of Project Special Provisions.)
	SECTION 02305 - TRENCH EXCAVATION AND BACKFILL, Article 3.02, Item J
	SECTION 02741- HOT-MIX ASPHALT PAVING, Article 3.05, Item E
	E. Density:  Compare density of in-place material against laboratory specimen of same mixture, subjected to 50 blows of a Standard Marshall hammer on each side of specimen.  Densities for in-place surface course materials shall be compared to the labo...
	PROVIDE SPECIFICATION
	SECTION 02000B UNDERGROUND STORMWATER DETENTION
	PROVIDE SPECIFICATION




	02010_Project_Survey_and_Layout (1).pdf
	1. Construction site drawings and associated electronic files.
	2. Copies of the topographic survey that the approved site plans have been based on. The topographic survey shall include at least one benchmark, which shall be used for vertical control; and,
	3. Copies of the boundary survey that the approved site plans have been based on.  The boundary survey shall be closed and monumented/ironed.  These monuments/irons shall be used for horizontal control  related to the site boundary and the dimensional...
	1. Set a minimum of 4 building corners (to be the outer most building limits or as requested by the Contractor) with 2 (10 foot minimum) offsets per corner.  A benchmark or a finished floor benchmark will be set within close proximity to the proposed ...
	1. Grade elevations for the building limits (finished floor elevation) shall be provided at a 50 foot grid for subgrade acceptance, stone base acceptance, and prior to slab placement.
	1. The Contractor shall provide an as-built survey of all constructed detention/retention ponds and associated drainage structures prior to final acceptance, including a written certification verifying the constructed pond volume and inverts of the pr...
	1. Stakes shall be located at a minimum of 25 feet and a maximum of 50 feet intervals and also at points of curvature, points of tangency, radius points, and transitions, high and low points, and deflections.  Offsets will be at 4 feet from face of cu...
	1. 15 feet and 25 feet offset stakes in the same direction will be set from the centerline opening of structure lath.  One offset stake will have an elevation to top of rim and inverts.  Intermediate grade stakes to pipe invert elevation will be provi...
	(Note:  These stakes are not to conflict with piping.)
	1. Set a centerline of structure lath with 10 foot offset HUB along the face of curb on either side of the lath at face of curb.  One offset stake will have an elevation to top of grate and inverts.
	(Note:  These stakes are not to conflict with piping.)
	1. Water – Stakes shall be located at 50 foot intervals along centerline of pipe and at deflections with no offsets.  One 10 foot offset stake to the center of hydrant with a grade ring elevation will be provided;
	2. Lighting – Centerline of lighting structure with a 5 foot offset will be staked.  Offset stake elevation will be to finished grade; and,
	3. Centerline of pipes will be staked with no offset.
	1. Grade stakes shall be located at centerline of roadway at 50 foot intervals, including point of curvature, point on curve, point of tangency, and points of vertical curves.  Grades shall be at finished grade.
	1. Stakes with 10 feet offset shall be provided at 50 feet intervals, deflections, beginning and end of wall.  Additional stakes may be required, depending on wall height and conditions.
	1. Clearing limits shall be staked at 100 feet ± intervals and at all critical areas.
	1. Stakes will be provided at a 50 foot grid.  Grade elevations shall be to finished grade.
	1. Finished subgrades shall be verified by the Contractor to ensure proper elevation and conditions for construction above subgrade;
	2. Protect subgrade from excessive construction traffic and wheel loading including concrete and dump trucks; and,

	02020_Erosion_and_Sediment_Control (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section shall include all labor, materials and equipment necessary to meet all applicable requirements and as specified in the contract.
	B. Section Includes:
	1. Installation and maintenance of both temporary and permanent soil erosion  and sediment control measures
	2. Slope protection and stabilization practices.
	3. Implementation of the Stormwater Pollution Prevention Plan (SWPPP) to protect surface water quality.

	C. Related Sections:
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 31 Section "Dewatering" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	4. Division 2 Section "Landscaping" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.03 UNIT PRICES
	A. Work in this Section is affected by unit prices for erosion and sediment control specified in Division 2 Section "Unit Prices."

	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	B. Baffles: Porous barriers installed inside a temporary sediment trap, rock dam sediment trap, sediment basin, or skimmer sediment basin used to reduce velocity (turbulent flow) of the water flowing through the measure and facilitate the settling of ...
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill
	D. Check Dam: A small temporary stone dam constructed across a drainage way (such as a temporary diversion ditch) used to reduce erosion in the channel and trap sediment behind the dam.
	E. Construction Sequence: Schedule of work sequenced to control the timing of land disturbing activities and installation of erosion and sediment control measures.
	F. Excavation:  Removal of material encountered above subgrade elevations and to the limits and dimensions indicated.
	G. Fill:  Soil materials used to raise existing grades.
	H. Inlet Protection: A temporary measure used to prevent sediment from entering inlets and conduit systems during construction.  Inlet protection allows protected early use of storm drainage system and provides sediment storage around inlets.
	I. Land Grading: Re-shaping the ground surface to designed proposed grades to accommodate development.
	J. Landscape Planting: Stabilizing disturbed areas by establishing vegetative cover with trees, shrubs, vines and/or ground cover.
	K. Level Spreader: A non-erosive outlet for concentrated runoff constructed to disperse flow uniformly over a long slope.
	L. Mulching: Application of a protective blanket of straw, wood chips, shredded bark, gravel or synthetic material to bare soil surface.
	M. Outlet Stabilization Structure (Riprap Apron): A structure designed to dissipate energy, reduce velocity and control erosion at the outlet of a pipe or channel.
	N. Permanent Seeding: Establishment of permanent perennial vegetative cover with seed to control runoff and minimize erosion.
	O. Rolled Erosion Control Products (RECP): Rolled erosion control products are manufactured or fabricated into rolls designed to reduce soil erosion and assist with the growth and establishment of vegetation. Products include mulch control netting, op...
	P. Sediment (Silt) Fence: A temporary sediment control measure consisting of fabric buried at the bottom, stretched and supported by (sometimes wire and) posts. Measure retains sediment laden flow from small disturbed areas and allows sediment deposit...
	Q. Sediment Control Structure: A temporary (or permanent only when used in conjunction with a permanent detention or retention basin) structure used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sedimen...
	R. Skimmer (Skimmer Sediment Basin): An earthen embankment with a trapezoidal spillway lined with impermeable geotextile or laminated plastic membrane and equipped with a floating skimmer for dewatering. Skimmer basins are designed to provide an area ...
	S. Sodding: Establishing permanent cover by laying a continuous layer of grass sod.
	T. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	U. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk
	V. Surface Roughening: Roughening the soil surface on a slope with horizontal grooves cross-slope, stair stepping or tracking with construction equipment.
	W. Temporary Diversions: A temporary ridge or excavated channel, or both, constructed across sloping land on a pre-determined grade. Temporary Diversions must extend to sediment control structures.
	X. Temporary Gravel Construction Entrance/Exit: A graveled pad located at points where vehicles and equipment leave the construction site.
	Y. Temporary Seeding: Planting rapid-growing annual grasses, small grains, or legumes to provide initial, temporary cover for erosion control on disturbed areas.
	Z. Temporary Slope Drain: Flexible pipe extending from the top to the bottom of a cut or fill slope used to transport sediment laden water from a temporary diversion into a sediment control structure.
	AA. Temporary Sediment Trap: A small, temporary ponding basin, without a pipe outlet structure, formed by an embankment or excavation to capture sediment. Structure detains sediment laden runoff, reduces turbulent flow and allows sediment to drop out ...
	BB. Temporary Sediment Basin: A larger temporary or part of a permanent system, including a controlled outlet structure, used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sediment on construction site ...
	CC. Top-soiling: Preserving and using topsoil to enhance final site stabilization with vegetation.
	DD. Tree Preservation: Practices used to preserve and protect trees from damage during construction.
	EE. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings

	1.05 SUBMITTALS
	A. Qualification Data:  For third party ‘Qualified Inspector (Professional)’ if not provided by the Owner.
	B. Off-site Soil Qualification:  For each borrow or waste site for soil material proposed for fill and/or waste that is not permitted under the Project site NPDES coverage:
	1. Copy of the site’s NPDES Notice of Coverage (or similar coverage/approval document)
	2. Copy of the erosion and sediment control plan including best management practices and stabilization schedules to be used to include the site under the current NPDES Permit coverage.


	1.06 QUALITY ASSURANCE
	A. Intent: The main concern associated with erosion and sedimentation on the site is movement of sediment to off-site and off-site receiving waters and its affect on water quality. The Owner’s intent is that the Contractor install, inspect, maintain a...
	B. Drawing Review: It is the Contractor’s responsibility to review the erosion and sediment control drawings and the Storm Water Pollution Prevention Plan (SWPPP) prepared by the engineer prior to implementation. All measures shall be implemented in a...
	C. Contractor Responsibility: Contractor is to provide all temporary and permanent non-structural and structural measures shown on the drawings, and as directed by the Owner or NPDES authority for the duration of the work. SWPPP and Erosion and Sedime...
	D. Coordination: Temporary structural measures shall be coordinated with permanent measures to the extent practical to assure economical, effective and continuous erosion and sediment control throughout construction and a seamless transition between t...
	E. Contractor Inspections: Contractor shall inspect all erosion and sediment control measures at least at the beginning and at the end of each day to ascertain all devices are functioning properly during construction.  Contractor shall fully and compl...
	F. Contractor Response to Notice of Violation: Should the Contractor receive an inspection report or Notice of Violation from the regulatory authority (NPDES authority, Environmental Protection Agency, Natural Resources Conservation Service, or other ...
	G. Protect Adjacent Properties: Contractor is to protect adjacent properties, watercourses, threatened, endangered and protected species and critical habitats, any identified cultural, archeological or historic resources, and receiving water resources...
	H. SWPPP Pre-construction Meeting:  Prior to beginning work, a pre-construction SWPPP meeting shall be held by the Owner and the site engineer. The General Contractor and its site work subcontractor must be present at this meeting.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until all Phase I temporary sediment control measures are in place.
	E. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section "Temporary Tree and Plant Protection" are in place.
	1. The following practices are prohibited within protection zones:
	a. Storage of construction materials, debris, or excavated material.
	b. Parking vehicles or equipment.
	c. Foot traffic.
	d. Erection of sheds or structures.
	e. Impoundment of water.
	f. Excavation or other digging unless otherwise indicated.
	g. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	2. Do not direct vehicle or equipment exhaust towards protection zones.
	3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Riprap: ASTM D 4992-94 evaluation; ASTM D 6092-97e1 standard practice for size specification.
	C. Sand:  ASTM C 33; fine aggregate.

	2.02 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	4. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	5. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf (1100 N); ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf (990 N); ASTM D 4632.
	4. Tear Strength:  90 lbf (400 N); ASTM D 4533.
	5. Puncture Strength:  90 lbf (400 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	C. Sediment Fence:  Fabric with slit tape yarns in one direction (warp or fill) only. Fabric must have strong rot-proof synthetic fibers formed into either a woven or non-woven fabric.
	1. Fabric may be manufactured with pockets for posts, hems with cord, or with posts pre-attached using staples or button head nails.
	2. Fabric to have manufacturer’s mark, either with an approved color mark yarn in the fabric or the manufacturer’s name and product trade name labeled on the fabric at a minimum of 100 ft (30 m) intervals.
	3. Fabric has no treatment or coating that might significantly alter its physical properties after installation.
	4. Contains stabilizers and/or inhibitors to make the filaments resistant to deterioration from sun or heat exposure.
	5. Makes a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain relative position with respect to each other under normal handling, installation, and service conditions.
	6. Has finished fabric edges to prevent the outer yarn from pulling away from the fabric.
	7. Have no defects or flaws that would significantly affect physical and/or functional properties.
	8. Has the following physical and dimensional requirements and properties:
	a. Minimum tensile strength in pounds (Newtons): Warp 260 (1155), Fill 180 (800) ASTM D 4632.
	b. Elongation: 40%, ASTM D4632
	c. Apparent opening size (max. sieve size): No. 30 (600 um), ASTM D 4751
	d. Flow rate in gallons per minute per square foot (L/min./m2): 70 (2850)
	e. Ultraviolet stability (percent of required initial minimum tensile strength): 80% ASTM D4632 and ASTM D4355
	f. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	g. Bursting strength, psi (kPa): 175 (1200), ASTM D 3786
	h. Minimum fabric width: 36” (900 mm)


	D. RECP: Rolled Erosion Control Products, woven geo-textile fabric, manufactured for the establishment of vegetation for erosion control including:
	1. Mulch Control Netting: Planar woven natural fiber or extruded geo-synthetic mesh used as a temporary degradable RECP to anchor loose fiber mulches. Maximum gradient for slope applications 5:1 ASTM D6459, maximum permissible shear stress channel app...
	2. Open Weave Textile: Temporary degradable RECP composed of processed natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate vegetation establishment. Maximum gradient for slope applications 3:1 ASTM D6459, maxim...
	3. Erosion Control Blanket: Temporary degradable RECP composed of processed natural or polymer fibers mechanically, structurally or chemically bound together to form a continuous matrix to provide erosion control and facilitate vegetation establishmen...
	4. Turf Reinforcement Mat: Long-term non-degradable RECP composed of UV stabilized, non-degradable, synthetic fibers, filaments, nettings, and/or wire mesh processed into three dimensional reinforcement matrices designed for permanent and critical hyd...


	2.03 SEDIMENT FABRIC FENCING
	A. Woven wire fabric fencing to be used with sediment fabric:
	1. Ensure wire fence fabric is at least 32 inches (810 mm) high with at least 6 horizontal wires.
	2. Ensure the vertical wires have maximum spacing of 6 inches (78 mm)
	3. Ensure the top and bottom wires are at least 10 gauge (2.49 mm) and all other wires are at least 14 gauge (3.48 mm).

	B. Posts: Use post sizes and types as determined by the type of fence being installed. Hardwood posts are limited to ash, hickory, or oak, or other approved hardwood or softwood.
	1. Wood Posts: At least 2” (50 mm) in diameter or 2” x 2” (50 x 50 mm) 5 feet (1.5 m) long, and straight enough to provide a fence without a noticeable misalignment. Wood shall be commercial quality lumber of size and shape indicated. Each stake shall...
	2. Steel posts to be “U”, “T”, or “C” shaped with a minimum weight of 1.15 pounds per foot (1.7 kg/m), 5 feet (1.5m) long, and have projections for fastening the fence to the posts.
	3. Fasteners for Wood Posts: Wire staples that are at least 17 gauge (1.37 mm), legs at least ½ inch (13 mm) long, and a crown of at least ¾ inch (19 mm) wide.
	4. Nails for Wood Posts: Use nails that are at least 14 gauge (2.03 mm), 1 inch (25 mm) long, with button heads of at least ¾ inch (19 mm).


	2.04 SKIMMER
	A. Skimmer:  The Skimmer is a dewatering device used to slowly dewater sediment basins from the top of the water column. Manufactured by J.W. Faircloth & Son, Post Office Box 757, Hillsborough, NC, 27278. Telephone (919) 732-1244, or manufactured by I...


	PART 3 -  EXECUTION
	3.01 GENERAL REQUIREMENTS
	A. The Contractor shall comply with and fully implement the Stormwater Pollution Prevention Plan (SWPPP) provided in the contract documents.
	B. Prior to beginning work, review erosion and sediment control drawings as they apply to the current site conditions. Any deviation from the drawings shall be submitted to the Owner and site engineer at least 72 hours prior to commencing that work.
	C. Hold a SWPPP pre-construction meeting prior to beginning work.
	D. Where required by the governing Construction General Permit, the General Contractor is to notify NPDES authority, in writing (or as required by local regulations) prior to initial land disturbance.

	3.02 PREPARATION
	A. Sequence of Construction: The approved construction sequence, as permitted and approved shall be adhered to during the execution of the work. All grading, drainage, best management practices (BMPs) for erosion and sediment control and all stabiliza...
	1. PHASE ONE Erosion and Sediment Control: All Phase One erosion and sediment control measures including but not limited to the required NPDES postings at the construction entrance/exit, construction of the temporary gravel construction entrance/exit,...
	2. PHASE TWO Erosion and Sediment Control: Grading (and mass grading) activity shall commence in Phase Two and includes additional erosion and sediment control measures as indicated on the drawings Contractor is to provide inspection, maintenance and ...
	3. PHASE THREE Erosion and Sediment Control: When complexity of project requires additional phases, they shall commence and be adhered to in the order presented on the drawings and in the SWPPP unless modified and approved by the Owner (and authority ...

	B. Temporary Construction Entrance/Exit and Lay Down Area:
	1. Temporary construction entrance/exit shall be installed and maintained as shown on the drawings. In addition to the entrance/exit shown on the drawings, a temporary gravel construction entrance/exit shall be installed and maintained at any point wh...
	2. A 30,000 square foot, 6” thick stone base lay down area shall be established at grade and as located on the drawings or as directed by the Owner.  A 24 foot gravel drive shall connect the temporary gravel construction entrance/exit and the lay down...


	3.03 DRAWING INTENT
	A. Implementation of the erosion and sediment control measures shown on the drawings include but may not be limited to the approved measures. Contractor is responsible for providing all measures necessary that may be additional to accomplish the inten...

	3.04 DEWATERING
	A. Discharge from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.  Operations for the excavated areas shall not be directed to surface waters without first ...

	3.05 STABILIZATION
	A. Limit Disturbed Area: Contractor to limit disturbed earthwork operations to the area commensurate with the Contractor’s capability in keeping finished grading, seeding, mulching, stone base, and other control measures current and in accordance with...
	B. Temporary Stabilization: The Contractor shall incorporate all permanent erosion control measures into the project at the earliest practical time to minimize the need for temporary stabilization. Temporary stabilization shall be used where stabiliza...
	C. Ground Cover Sufficient to Restrain Erosion: Stabilization of disturbed areas must, at a minimum, be initiated immediately whenever any clearing, grading, excavating or other earth disturbing activities have permanently ceased on any portion of the...
	D. Slopes: Slopes shall be permanently seeded and mulched as excavation or fill proceeds to the extent possible. Slopes shall be temporarily seeded and mulched as necessary. Any graded slopes steeper than 3:1 shall be protected with erosion control bl...

	3.06 OWNER INSPECTION
	A. The Owner’s representative shall inspect the site and recordkeeping materials at least once per month.
	B. If Owner determines that the site is out of compliance with the governing NPDES Permit, the Contractor will have 24 hours to initiate and 48 hours to complete corrective action.
	C. The Owner’s NPDES Compliance Manager shall visit the site periodically.
	D. If the Owner’s Compliance Manager determines the site is out of compliance, the Contractor shall make corrective actions within 48 hours and produce any follow-up information requested by the Compliance Manager within the number of days specified i...

	3.07 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Provide temporary cover for soil stockpiles if not active for more than 14 days.
	3. Provide perimeter protection (sediment fence, wattle, or as shown on the drawings) around stockpile to prevent sediment from leaving the area.
	4. Topsoil stockpile heights shall not exceed 35 feet and side slopes shall not exceed 3:1.


	3.08 STORM DRAINAGE
	A. Inlets: All inlets are to be provided with inlet protection as indicated on the drawings immediately upon construction.
	B. Outlets: All storm drainage outlets must be stabilized (velocity dissipation) as shown on the drawings before discharge becomes operational.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections (forthcoming Section 31 and Section 32), apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 2 Section "Summary" for use of the premises and phasing requirements.
	2. Division 2 Section "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Division 2 Section "Temporary Facilities and Controls" for temporary construction, protection facilities, and environmental-protection measures for building demolition operations.
	4. Division 2 Section "Construction Waste Management and Disposal" for recycling and disposal of nonhazardous demolition wastes and for removal and storage of refrigerant.
	5. Division 2 Sections for demolishing or relocating site plumbing items.
	6. Division 2 Sections for demolishing or relocating site electrical items.
	7. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition
	8. Division 2 Section “Erosion and Sediment Control” for stabilization and control of discharges from the site.


	1.03 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.  Include fasteners or brackets needed for reattachment elsewhere.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.05 SUBMITTALS
	A. Qualification Data (when required by Owner or Authorities Having Jurisdiction):
	1. Demolition Firm
	2. Test Control Firm
	3. For Refrigerant Recovery Technician.
	4. Licensed Professional Providing Demolition Oversight.

	B. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property. The drawing shall outline proposed methods for dust control, noise control and maintaining...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	C. Schedule of Demolition Activities:  Contractor to submit for review and approval a detailed schedule for all proposed work to the Owner with the bid package. Submission shall include:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Step-by-step description of all aspects pertaining to the demolition and protection of existing structures, the surrounding community, labor forces, rubble material management and disposal
	3. Temporary interruption of utility services.
	4. Shutoff and capping or re-routing of utility services.

	D. Traffic Control Plan: Contractor shall submit Traffic Control Plan with bid package complying with Division 2 “Traffic Control” (Forthcoming Section 321321 “Traffic Control”)
	E. Utility Schedule:
	1. Contractor to submit to Owner and all affected utility/service companies a proposed schedule of coordination for all necessary utility/service shut-offs, capping and continuation of utility services as required in the contract bid package.
	2. Contractor to provide Owner with written confirmation for all utility or service companies serving the site that service has been terminated prior to capping, abandoning or removal of any utility and prior to commencement of building demolition.
	3. Contractor shall accurately locate and mark on the contract drawings the location of all underground utility and services that have been capped and those that are to remain within the contract area.

	F. Permits:
	1. Prior to submission of a bid package, the Contractor shall investigate all permit requirements and include any cost for these requirements in the bid. Prior to the commencement of work, the Contractor shall obtain all necessary permits and certific...
	2. All permits and certificates shall be obtained by the Contractor prior to applying for and obtaining general demolition permits. The following permits and certificates shall be obtained by the Contractor if applicable:
	a. Plumbing permit for water shut-off
	b. Water shut-off certificate (original)
	c. Plumbing permit for sewer seal
	d. Building and/or Fire Department permit for underground storage tank removal
	e. Letters from Electric and Gas Utility companies and gas meter shut-offs
	f. Letters from Cable TV companies for cable disconnections and removals
	g. Certificate from Tax Office (taxes paid);
	h. Letter to adjacent Owners of proposed demolition with proof of receipt
	i. Exterminator Certificate
	j. Board of Health approval
	k. Soil Erosion and Sediment Control Permit
	l. Asbestos Abatement Permit
	m. Asbestos Abatement Completion
	n. Demolition Contractor’s License
	o. Any other permit or certificate required to perform the demolition work


	G. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection

	H. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	I. Pre-demolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Documentation to include condition of on-site...
	J. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes. Contractor to provide written permission from property owner on whose property the demolition material is to be dispo...
	K. Hazardous Materials: Contractor to deliver manifest or disposal tickets to Owner and Owner’s Engineer for each truck that exits and enters the project site. Manifests shall include:
	1. Date and time of departure from demolition site.
	2. Type of material removed from site and type of material brought to the site.
	3. Amount of material in tons.
	4. Truck ID number
	5. Final destination of excess material.
	6. Date and time of entry to the demolition material
	7. Date and time of entry to the demolition site.
	8. Amount of material
	9. Source of material brought on-site.

	L. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.06 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	B. Statement of Refrigerant Recovery: Statement shall be signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant present was recovered and recovery was performed according to EPA regulations. Incl...
	C. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. Coordinate any land disturbing activity with SWPPP and NPDES...
	D. Standards:  Comply with ANSI A10.6 and NFPA 241.
	E. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in Section 01310 Project Management and Coordination (Forthcoming Section ").  Review methods and procedures related to building demolition including, but no...
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.

	F. Progress Meetings: Once demolition work has begun Contractor shall schedule, administer and attend regularly scheduled meetings. Contractor shall include selected subcontractors as necessary to attend Progress Meetings. Contractor to schedule time ...

	1.07 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Removal and Relocation of Existing Utilities/Structures: The Contractor shall be responsible for removal and/or relocation of existing utilities/structures, whether shown or not shown on the drawings, at locations where conflicts occur with propose...
	E. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work unless otherwise indicated in the contract documents.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Owner.  Hazardous materials will be removed by Owner under a separate contract.

	F. On-site storage or sale of removed items or materials is not permitted.

	1.08 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.01 The Contractor shall supply all materials as required for this work.

	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	B. Inventory and record the condition of items to be removed and salvaged.  Provide video of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 2, Section 01320 Construction Progress Documentation (fort...
	C. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	D. Verify that all asbestos containing materials have been removed before proceeding with building demolition operations.
	E. Verify all sediment control measures are in place per the Phase I Erosion and Sediment Control Plan and Division 2 Section 02020 “Erosion and Sediment Control” (forthcoming Section 311100) and the Stormwater Pollution Prevention Plan along with any...

	3.02 PREPARATION
	A. Refrigerant:  Remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction before starting demolition.
	B. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	C. Existing Utilities:  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	D. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	E. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. When permitted by Owner items removed may be stored in protected storage location during demolition and returned in original locations after demolition operations are complete. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner or as indicated on Drawings.
	5. Protect items from damage during transport and storage.


	3.03 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Section 01500 "Temporary Facilit...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.04 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely as specifically identified on the construction drawings.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and hours after flame cutting operations as required by authorities having jurisdiction.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...


	3.05 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Abandon foundation walls and other below-grade construction.  Cut below-grade construction flush with grade.
	E. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 10 feet (3 m) outside footprint indicated for new construction.  Abandon below-grade construction ou...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 24 inches (600 mm) below grade or as indicated on drawings or as required to eliminate conflict with new construction.

	F. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade.
	G. Existing Utilities:  Demolish existing utilities and below-grade utility structures that are within 10 feet (3 m) outside footprint indicated for new construction.  Abandon utilities outside this area.
	1. Fill abandoned utility structures with satisfactory soil materials or recycled pulverized concrete and as indicated on the drawings or directed by Owner and according to backfill requirements in Section "Earthwork" (forthcoming Section 312000).


	3.06 DEMOLITION BY EXPLOSIVES
	A. Explosives:  Perform explosive demolition only as approved by Owner and according to governing regulations.

	3.07 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section "Earthwork" (forthcoming Section 312000).
	C. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.08 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.
	B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	C. Restore exposed finishes of patched areas and extend restoration into adjacent construction in a manner that eliminates evidence of patching and refinishing.

	3.09 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and safely dispose of all items in accordance with applicable EPA, State and local authorities having jurisdiction and all codes and ordinances.  (See  Section 017419 "Construction Waste Managemen...
	B. All recycling must be conducted in accordance with all currently applicable EPA, State and Local authorities having jurisdiction waste flow regulations. All recycling of demolition debris must be approved by Owner.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	C. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 (future 01) Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities abandoning site utilities in place.

	B. Related Sections:
	1. Division 2 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities
	2. (Forthcoming Division 2 Section(s) "Construction Waste Management and Disposal and ["Sustainable Design Requirements" for additional LEED requirements.)
	3. Division 2 Section “Demolition" for demolition of buildings, structures, and site improvements.
	4. (Forthcoming Division 2 Section "Selective Structure Demolition" for partial demolition of buildings or structures.)
	5. Division 2 Section “Erosion and Sediment Control”.
	6. Division 2 Section “Earthwork”.


	1.03 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.04 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.05 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.06 QUALITY ASSURANCE
	A. Pre-construction meeting:  Discuss site clearing and vegetation protection at SWPPP Pre-construction meeting at project site or agreed-upon location prior to site clearing and grading.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.
	2. All benchmarks and monuments shall be protected during construction. If disturbed or destroyed, they shall be replaced in original position by a licensed surveyor at the Contractor’s expense.
	3. Protect areas outside limits of disturbance from encroachment by construction personnel or equipment, regardless of property ownership. Access shall be by specific written permission or easement only.

	C. Contractor shall verify existing grades prior to performing work under this section. If existing grades are at variance with the drawings, notify the Owner and receive instructions prior to proceeding. No additional compensation will be considered ...
	D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	E. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary sediment control, runoff control and other best management practices including plant protection measures are in place as shown on the Drawings and indicated in the Sequence of Construction.
	G. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other earthwork unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. Borrow material must be obtained from a permitted site.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide erosion and sediment control measures to prevent soil erosion and discharge of sediment and other pollutants to surface waters or airborne dust to adjacent properties and walkways, according to erosion and sediment control Drawings and requ...
	B. Provide erosion and sediment control measures in accordance with Division 2 “Erosion and Sediment Control” (forthcoming Division 31 Section 311300 “Erosion and Sediment Control”), prior to any construction activity (including demolition).
	C. At Final Stabilization, remove all sedimentation controls and restore and stabilize areas disturbed during removal.

	3.03 TREE AND PLANT PROTECTION
	A. General:  Protect existing trees and plants to remain or be relocated on-site according to work shown on the Construction Drawings.  All trees and plants to remain shall be barricaded and protected during the construction process
	1. Tree Protection
	a. Erect and maintain a temporary fence directly below the drip line of individual trees or directly below the perimeter drip line of groups of trees to remain. Remove fence when construction is complete.
	b. Do not excavate, for any reason, within the area directly below the drip lines of trees, unless otherwise indicated.
	c. Where excavation for new construction is required within the drip line of trees, hand clear and excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	d. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Owner.


	B. Limit of clearing is to be staked in accordance with Section 02010 “Project Summary and Layout (Forthcoming Section 017300 “Project Survey and Layout”), and verified by Owner prior to removal of any trees.
	C. All trees and plants not designated to remain within the area to be graded, shall be cut and the removal of stumps shall comply with Article 3.5 of this Section. Burning on site is not permitted, unless otherwise approved by the Owner and authoriti...
	D. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Owner.

	3.04 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than seven calendar days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.05 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, grass, and other vegetation indicated to remain or to be relocated.
	2. Removal includes digging or grinding down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. In areas outside the building limits where the depth of fill exceeds 8 feet in height, unless otherwise directed by the Owner, sound trees shall be cut at a height of not more than 6 inches above natural ground.
	4. Use only hand methods for grubbing within protection zones.
	5. Chip removed tree branches and stockpile in areas shown on the Drawings and as approved by Owner. Re-use material as indicated on the Drawings otherwise dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground, and in accordance with Section 02300 “Earthwork”.


	3.06 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to the full depth encountered in areas indicated to be graded and in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile sufficient topsoil material to facilitate seeding and landscaping. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain away from stockpile.  Refer to Section 311300 “Erosi...
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within tree protection zones.
	3. Dispose of surplus soil material, unsuitable or excess topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and in compliance with all regulations.  Surplus topsoil is that which exceeds quantity indicated t...
	4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.


	3.07 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. If indicated on the Drawings and/or in the Stormwater Pollution Prevention Plan separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transp...



	02300_Earthwork.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cutting, proofrolling, filling, grading and preparing subgrades, required lines, dimensions, contours and elevations for proposed improvements including slabs-on-grade, walks, pavements, turf and grasses, and plants as shown and implied on the draw...
	2. Scarifying, compaction, moisture content conditioning and control, and removal of unsuitable materials to ensure proper preparation of areas for the proposed improvements.
	3. Excavating and backfilling for buildings and structures.
	4. Special construction procedures for the site recommended in the geotechnical report for preparation of building and pavement areas.
	5. Drainage course for concrete slabs-on-grade.
	6. Subbase course for concrete walks and pavements.
	7. Subbase course and base course for asphalt paving.
	8. Subsurface drainage backfill for walls and trenches.
	9. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 2 Section “Construction Progress Documentation” (forthcoming "Construction Progress Documentation and Photographic Documentation") for recording pre-excavation and earth moving progress.
	2. Division 2 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Divisions 21, 22, 23, 26, 27, 28, and 33 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.
	5. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	6. Division 2 Section “Turf and Grasses” for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	7. Division 2 Section “Landscaping” (forthcoming Section "Plants") for finish grading in planting areas and tree and shrub pit excavation and planting.
	8. Division 2 Section "Subdrainage" for drainage of foundations, slabs-on-grade, walls, and landscaped areas.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices for earth moving specified in Division 2 Section "Unit Prices."
	B. Quantity allowances for earth moving are included in Division 2 Section "Allowances."
	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed the following.  Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches (600 mm) outside of concrete forms other than at footings.
	2. 12 inches (300 mm) outside of concrete forms at footings. Additional depth may be required due to local codes or based on the geotechnical engineering study.
	3. 0 inches outside of minimum required dimensions of concrete cast against grade.
	4. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	5. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	6. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of either side of pipe or conduit. Removal of rock for trench excavation will be paid as part of the corresponding utility items unless ...


	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill or bedding material backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Classified Excavation: Classified excavation shall be defined as the excavation necessary to subgrade lines and grades as shown on the contract drawings, which shall be a lump sum bid. Any and all unsuitable material, undercut excavation, mass rock...
	2. Unclassified Excavation: Unclassified excavation shall be defined as all material excavated to and below the lines and grades as shown on the contract drawings to provide a firm and unyielding subgrade, regardless of its nature or composition, whic...
	3. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.  Authorized additional excavation and replacement material will be paid for according to Contract provisions for ...
	4. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	5. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	1. If necessary, off-site fill (borrow) shall be obtained and provided by the Contractor. The Contractor is responsible for all permits and regulatory requirements associated with offsite borrow sources.

	H. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth to function primarily as a reinforcement.
	I. Geotechnical Engineering Study (Soils Report):  The Geotechnical Engineering Study is a document prepared by a third party geotechnical engineer reporting geotechnical findings and recommendations as a basis of design and methods of construction to...
	J. Geotechnical Testing Engineer:  The Geotechnical Testing Engineer is a qualified professional engineer selected hired by the Owner retained for the purpose of performing construction inspections, testing and recommendations in conformance with the ...
	K. Minimum Average Roll Value (MARV): A value based on testing and determined in accordance with ASTM D4759-92.
	L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot b...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	M. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and boulders of rock material defined as:
	1. General Excavation: Any material that cannot be excavated with a single-toothed ripper drawn by a crawler tractor having a minimum draw bar pull rated at not less than 71,000 lbs. (Caterpillar D9N or equivalent), and occupying an original volume of...
	2. Trench Excavation: Any material that cannot be excavated with a backhoe having a break out force rated at not less than 44,000 lbs (Caterpillar 235D or equivalent), and occupying an original volume of at least 2 cubic yards.
	3. Mechanical Excavation: Any material that must be excavated by a minimum 10,000 lb. mechanical hammer and occupying an original volume of at least 2 cubic yards.

	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	P. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	Q. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Geofoam.
	4. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile and Geogrid:  Submit product data sheet and certification from Manufacturer the product supplied meets the requirement of this section. Submit Manufacturer’s installation instructions and general recommendations.

	C. Qualification Data:  For qualified testing agency.
	D. Construction Sequence
	1. Within 10 days after award of the contract, the Contractor shall submit to the Owner, with his bid package, a schedule detailing the sequence and time of completion of all phases of work under this section.

	E. Material Test Reports:
	1. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for each imported material used for fill or backfill and for onsite material used for ...
	2. At least two (2) weeks in advance of importing material and for each borrow soil material proposed for fill and backfill, the Contractor shall notify the Geotechnical Testing Engineer of the location of the borrow area. The Geotechnical Testing Eng...
	a. Moisture and Density Relationship: ASTM D1557 or D698 as required by the project geotechnical engineering study.
	b. Mechanical Analysis: AASHTO T-88.
	c. Plasticity Index: ASTM D4318.
	d. Classification according to ASTM D 2487.
	e. 5 pound sample of each type of borrow material in an air tight container for the approval of the geotechnical engineer and Owner.
	f. The name of each material supplier and specific type and source of each material. Any change in source or soil type throughout the project will require approval of the testing geotechnical engineer and Owner.

	3. For Trench Excavation and Backfill: Contractor shall contact all utility companies and identify any requirements necessary for the construction of the Project. In addition provide:
	a. Contractor to provide written confirmation on the status of all utility construction approvals and requirements to the Owner at the time of the pre-construction conference or no later than 30 days following the project possession date.
	b. Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling trenches.

	4. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for Aggregate Base Course used on the Project.
	5. For Aggregate Base Course: at least two weeks in advance of imported aggregate use, the Contractor shall submit the following laboratory test date, in conformance with the specified DOT aggregate materials:
	a. Particle Size Analysis: AASHTO T-88; and,
	b. Density: Modified Proctor Test (ASTM D1557)
	c. Name of aggregate base course material supplier and specific type and source of each material, including relevant DOT compaction or specifications. Any change in source or aggregate base course type throughout the job requires approval of the Owner...
	d. The geotechnical engineer shall prepare field reports that indicate density test location, elevation data, testing results and acceptability. The Owner and Contractor shall be provided with copies of reports within 24 hours of time test was performed.


	F. Blasting plan approved by authorities having jurisdiction is to be provided to the Owner at least 14 calendar days prior to commencement of blasting. Blasting plan to include all Federal, State and local permits applicable to the blasting operation...
	G. Blasting Contractor Qualifications and Submittals:
	1. All blasting to be performed by an insured, certified and licensed blasting Contractor. Proof of applicable insurance, license and certifications must be provided to the Owner at least 30 days prior to commencement of any blasting work. Blasting Co...
	2. The Blasting Contractor shall furnish a seismic survey report from seismic survey agency. The report will show the number of holes drilled, depth of holes, the burden and spacing, the amount of powder per hole, pound of powder per delay, the delay ...
	3. Contractor shall have the responsibility of furnishing a pre-blast survey of the surrounding area.  Survey will include a one-quarter mile radius of the surrounding area.
	4. The Contractor shall provide and maintain a post-blast report including the amount of material displaced by each blast, the amount of explosive utilized in each blast, and the number of shots detonated. This report will be forwarded to the Owner.
	5. Pre-blast Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by blasting operations.  Submit before blasting begins.


	1.06 QUALITY ASSURANCE
	A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and prepare a blasting plan reporting the following:
	1. Types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent proper...
	2. Seismographic monitoring during blasting operations.

	B. Blasting Requirements;
	1. Perform blasting only after receiving written approval from Owner and authorities having jurisdiction.
	2. Provide heavy mats as necessary to minimize concussion. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.

	C. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having jurisdiction, experienced in seismic surveys and blasting procedures to perform the following services:
	1. Report types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent...
	2. Seismographic monitoring during blasting operations.

	D. Contractor Qualifications: The Contractor shall provide at least one supervisory person who shall be present at all times during execution of the work and who is thoroughly familiar with the type of work being performed and its best methods for com...
	E. Geotechnical Engineering Study (Soils Report)
	1. The Owner employed a geotechnical engineer to investigate sub-surface soil conditions and make recommendations regarding site work construction procedures. Perform all work in accordance with the recommendations and requirements therein. If conflic...

	F. Geotechnical Testing Engineer Qualifications:  A geotechnical engineer shall be familiar with the requirements of the geotechnical engineering study, selected and paid by the Owner, will be retained to perform construction inspection on site based ...
	1. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	2. Conduct a minimum of one moisture and density test for each compacted life per Table 3.16C within the pavement area.
	3. Provide construction inspection and conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C for both sides of the pipe for trench backfilling.
	4. Conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C Coarse Aggregate Base Course.
	5. Conduct proofroll testing of 100% all building and pavement area for both subgrade and base course.
	6. Provide Exception Confirmation documentation and recommendations for non-compliance with specifications and Geotechnical Report.  Submit to Lowe’s Project Manager for rejection or acceptance of recommendation.
	7. Provide Owner and Contractor with copies of reports within 24 hours of time test was performed.
	8. For Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement inspect and document in accordance with Division 2 Section 02800 Part 1.06 and these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Rest elevation; and,
	h. Distance of test location behind MSE structure face.

	9. Geotechnical Testing Engineer shall prepare field reports that indicate compaction test location on a reduced copy of the site plan, elevation data, testing results and acceptability. Field reports shall be submitted attached to required conformanc...
	10. Geotechnical Testing Engineer shall prepare the following conformance submittals (located at the end of this Section):
	a. Material Testing Conformance Submittal for material test results of offsite and onsite fill and backfill material and aggregate base course.
	b. Proofroll Conformance test for verification of subgrade and base course suitability for 100% of the building and pavement area.
	c. Moisture and Nuclear Density Conformance test for each compacted lift of fill, backfill, subgrade and base course including verification of lift height conformance.

	11. Exception Confirmation for non-compliance with specifications and Geotechnical Engineering Study (Soils Report) shall be prepared by the geotechnical testing engineer and submitted to the Lowe’s Project Manager for rejection or approval of the exc...
	12. The Owner and Contractor shall be provided with Conformance Submittals and back-up testing reports within 24 hours of time test was performed.
	13. All costs associated with required re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. The Owner reserves the right to direct any inspection that they deem necessary. Contractor shall provide fr...

	G. Pre-excavation Conference:  Conduct conference at Project site.
	H. Geogrid Pre-construction Conference: Contractor to arrange site meeting with material supplier, installer, Owner and Engineer prior to installation of geogrid. Owner and Engineer shall be notified at least seven (7) days prior to the meeting.
	I. Project Record Documents: Contractor to accurately record actual locations of all subsurface utilities, structures and obstructions encountered. Accurately record any as-built variation from the construction drawings and specifications. The Contrac...

	1.07 PROJECT CONDITIONS
	A. General: The Contractor shall be responsible for removal and/or relocation of existing utilities at locations where conflicts occur with proposed utility improvements whether shown or not shown on the drawings. Removal and/or relocation shall be at...
	B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	C. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	D. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	E. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 2 Section "Temporary Facilities and Controls," Division 2 Section “Erosion and Sediment Control” and Division 2 Section "Site...
	F. Do not commence earth moving operations until plant-protection measures specified in Division 2 Section "Temporary Tree and Plant Protection" are in place.
	G. The following practices are prohibited within plant-protection zones (if indicated on the Drawings:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Erection of sheds or structures.
	4. Impoundment of water.
	5. Excavation or other digging unless otherwise indicated.
	6. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Obtain and provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups consistent with geotechnical report and according to ASTM D 2487; free of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterio...
	1. Soil materials used for fill shall be clean, well graded granular soil which is non-expansive and non-collapsible and shall have less than 20% by weight passing the #200 sieve. The portion passing the #200 sieve shall be non-plastic. Fill with fewe...
	2. Prior to placement material used for fill shall not contain:
	a. Debris (other than crushed concrete and brick meeting the requirements in 2.1.B.3);
	b. Timber or railroad ties;
	c. Deleterious materials such as steel rails;
	d. Trash or hazardous materials.
	e. Hazardous materials, unsuitable and deleterious materials and debris shall be disposed of off-site in accordance with all applicable regulations.

	3. On-site Soils:
	a. On-site materials for use as fill shall consist of excavated soil from other portions of the site as approved by Geotechnical Testing Engineer, and by Lowe’s.
	b. Contractor to use on-site soil judiciously to facilitate construction schedule including the use of the most readily compactable soil for fill in building areas and fill within 2 feet of pavement sub-grade.
	c. Topsoil shall not be utilized as engineered fill.
	d. Excavated material containing rock, stone or masonry debris smaller than 2 feet in its largest dimension may be mixed with suitable material and utilized inside the building limits up to 6 feet below proposed subgrade and up to 3 feet below propose...
	e. Excavated material containing rock, stone or masonry debris smaller than 6 inches in the largest dimension may be mixed with suitable material and utilized inside the building limits up to 3 feet below proposed subgrade and up to 18 inches below pr...
	f. No material greater than 2 inches in its largest dimension may be utilized inside the building limits within 3 feet of the proposed subgrade or within 18 inches of proposed subgrade for all other areas.
	g. No material greater than 1-1/2 inches in its largest dimension may be utilized as backfill for storm drainage or utility trenches.

	4. Imported Borrow:
	a. Imported fill (borrow) shall meet the requirements of on-site soils and shall be free from all hazardous substances. Certification of compliance, and if requested, test results certifying compliance shall be furnished by the geotechnical engineer.
	b. The Owner reserves the right to test off-site borrow material for conformance with these specifications.


	C. Unsatisfactory Soils:  Soil identified by the geotechnical engineer according to ASTM D 2487.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Recycled Concrete Aggregate Base Course: Recycled concrete aggregate may be approved by the Owner for use in lieu of aggregate base course specified under the following conditions:
	1. The gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing department of transportation specifications for recycled concrete aggregate or aggregate base course.
	2. The Contractor shall be required to submit a sieve analysis to the Owner for review and approval
	3. The recycled concrete aggregate shall not contain foreign materials, which includes reinforcing steel, wood, and other friable material.
	4. The Contractor shall obtain all required permits and report recycled materials usage as required by the regulatory authorities having jurisdiction.
	5. The Owner reserves the right to not approve use of the recycled concrete aggregate, for both pavement base structure and building pad construction.  Approval of the use of recycled concrete aggregate shall only be authorized in writing by the Owner.

	G. Recycled Bituminous Concrete Base Course: Bituminous concrete on the site shall be milled or removed prior to placing any fill. Bituminous concrete may be reused under and immediately below the pavement stone base course if so indicated and approve...
	H. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	I. Bedding Materials: As shown on the drawings and specified on the trenching and bedding details and approved by the Owner and/or the geotechnical engineer.
	1. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	2. Bedding Material: As specified on the trenching and bedding details and/or conforming to local codes.  Where conflict exists, the more stringent code or specification shall apply.

	J. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	L. Sand:  ASTM C 33; fine aggregate.
	M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.02 EQUIPMENT
	A. Compactor for mass earthwork shall be minimum 5 ton static drum weight vibratory roller or 5 ton static drum weight sheep’s footed compactor as appropriate for the type of soil material at the site or other compactor approved by the geotechnical en...
	B. Compactor for trenches and where access or maneuverability is of limited use, a double drum walk behind roller or “jumping jack” tamper may be used.

	2.03 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	2. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	3. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	4. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	5. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	6. Permittivity:  0.2 per second, minimum; ASTM D 4491.
	7. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the geotechnical report.
	C. Structural Soil Reinforcement Geogrid: Shall be integrally formed and deployed as a single layer having the following characteristics (all are MARV values unless otherwise noted)

	2.04 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material produced from the following:
	1. Portland Cement:  ASTM C 150, Type per geotechnical report.
	2. Fly Ash:  ASTM C 618, Class C or F.
	3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch (19-mm) nominal maximum aggregate size.
	4. Foaming Agent:  ASTM C 869.
	5. Water:  ASTM C 94/C 94M.
	6. Air-Entraining Admixture:  ASTM C 260.

	B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) compressive strength when tested according to ASTM C 495.

	2.05 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Prior to bidding work within this Section, the Contractor shall become thoroughly familiar with the Geotechnical Engineering Study, existing site conditions, and all portions of the work within this Section.
	B. Do not perform any work required by this section prior to completion of all required inspections, tests and approvals.
	C. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	D. Protect and maintain benchmarks, property corners, monuments and other reference points from damage or displacement. If a marker must be removed or relocated it shall be performed by a licensed professional land surveyor at no additional cost to th...
	E. Notify utility companies to allow removal and/or relocation of any utilities that are in conflict with the proposed improvements. Locate, identify, protect and maintain in operating condition, existing utilities encountered during utility installat...
	F. Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of the work.
	G. Verify location, size, elevation, and other pertinent data required to make connections between existing utilities, drainage systems, and proposed construction indicated on the Drawings. Coordinate all building utility connection locations and elev...
	H. When performing grading operations during periods of prolonged wet or dry conditions, provide adequate measures for surface drainage or ground water and moisture control of the soils (i.e. wetting or drying, scarify and disking) so as to place and ...
	I. Sloping, shoring, bracing, and fencing shall be installed in accordance with Federal OSHA requirements as well as the requirements of all regulatory authorities having jurisdiction.
	J. Protect and maintain all erosion control, sediment control, and runoff control and materials management measures during earth moving operations. Refer to erosion and sediment control drawings for staging earthwork operations and for measures that m...
	K. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.
	L. Remove from the site any material encountered during grading operation that in the opinion of the Owner or geotechnical engineer is unsuitable or undesirable for backfilling in pavement or building areas. Do not allow debris and unsuitable material...
	M. Any material exported or imported from or to the Project site shall be hauled from or to a site that has coverage under NPDES or a State Construction General Permit (or Individual Permit). Coverage may either be under a separate Notice, or included...

	3.02 DEWATERING
	A. Discharges from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.
	1. Do not discharge water offsite unless approval to do so has been given in writing by the Owner.
	2. Do not discharge water with high total suspended solids (TSS) or high turbidity to surface waters, storm inlets or municipal storm drainage systems.
	3. Water pumped out of excavations shall be disposed of onsite only.

	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.03 EXPLOSIVES
	A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing explosives to Project site. Perform blasting by using explosives on Project site only after receiving written approval from the Owner. .
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.
	3. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.
	4. Obtain all required Federal, State and Local permits applicable to the blasting operations.
	5. Coordinate with grading Contractor to insure appropriate safety procedures are followed including signage and signaling devices.
	6. Drill and blast such that rock will be suitable for use on the site as fill per this specification.


	3.04 EXCAVATION, GENERAL
	A. General
	2. Structures include buildings, footings, foundations, retaining walls, embankment berms for storm water detention basins, slabs, tanks, curbs, mechanical and electrical appurtenances or other man-made stationary features constructed above or below t...
	3. The building pad subgrade shall be prepared in strict accordance with the geotechnical engineering study and these specifications, whichever is more stringent; and,
	4. The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the drawings. Subgrade elevations shall be constructed to within 0 to minus ½ inch of the proposed grades specified.

	B. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of any pipe or conduit.


	C. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned (measured) by Owner.  The Contract Sum will be adjusted ...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12  inches (300 mm) wider than outside surface of any conduit or pipe.



	3.05 EXCAVATION FOR STRUCTURES
	A. Where existing grades are above proposed subgrade elevation, excavate materials in the building areas to line and grade as shown in the drawings being careful not to over excavate beyond the elevations needed for building subgrades.
	1. Excavate organic soils from the building area.  If approved by Owner, organic soil excavation material may be used in landscaped area.
	2. Excavated on-site soils which meet the requirements of the geotechnical engineer may be used as building area fill.
	3. Unsuitable material, such as wood or any other deleterious materials determined to be unsuitable by the geotechnical engineer for use as on-site fill shall be disposed of off-site in accordance with this specification.

	B. Excavate to indicated elevations and dimensions within a tolerance of plus 0 to minus 1/2 inch (12 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Per geotechnical engineer.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	C. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 01 Section "Site Clearing" Subsection 3.03 “Tree and Plant Protection”.


	3.06 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.07 EXCAVATION FOR UTILITY TRENCHES
	A. Contact authorities having jurisdictions and utility companies before excavation begins.
	B. Utility alignments are designed to avoid obstructions whenever possible. The Contractor shall immediately notify Owner if unanticipated significant obstructions are encountered during utility installation work.
	C. Cut trench banks for safety and remove stones as necessary to avoid point-bearing. All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workers within in acc...
	D. Excavate trenches at proper width and depth for laying pipe, conduit or cable and in accordance with utility company and/or manufacturer requirements.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe at line, grade and elevation as shown on the Drawings, or at minimum 12 inches below frost line.

	E. All trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of backfill, comply with trench and bedding details, and satisfy all safety, municipal and utility company regulati...
	F. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide uniform bearing and support for each section of pipe at every point along the entire length except where nece...
	1. Where foundation material is found to be of poor supporting value or of rock, the Owner’s engineer may make minor adjustments in the location of the pipe to provide a more suitable foundation. Where this is not practical, the existing unsuitable ma...
	2. Where foundation material is unacceptable and trench is over-excavated a suitable conditioning material or pipe bedding material will be used as specified by the geotechnical engineer. Bedding material is to be compacted at a minimum of 92% dry den...

	G. Blasting: Contractor shall drill and blast so that the rock will be suitable for use on the site as fill. Rock size should not exceed 24 inches and have enough smaller size pieces to create fold free matrix when placed and compacted. Particle veloc...
	H. Excavated Material:  Stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading the excavation side wall. Remove unsuitable excavated materials from the site. Any abandoned structures,...
	I. Utility Installation Depths: Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade to the top of the pipe barrel:
	1. Water Mains: 42 inches or 12 inches below the frost line whichever is deeper, or as specified on the plans.
	2. Sanitary Sewer: As indicated on the drawings, or (36 inches to top of pipe barrel minimum).
	3. Storm Drainage (Sewer): Elevations and grades as shown on the drawings, (24 inches minimum)
	4. Electrical Conduits: 24 inches, or as required by NEC 300-5, NEC 710-36 codes, or the regulatory authority standard, or utility company standards whichever is deeper.
	5. Telephone Conduits: 24 inches, or the regulatory authority standard, or utility company standards whichever is deeper.
	6. Landscape Irrigation Piping: See Section 02813 (forthcoming Section 328400).

	J. Laterals: All utilities intended to connect to services within the building shall be extended from the building a distance of five feet in the direction of the utility service and at elevations to connect at those locations shown on the Drawings. A...
	K. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 2 Section "Temporary Tree and Plant Protection."


	3.08 UNDERCUT EXCAVATION
	A. When approved by the Owner and recommended by the Geotechnical Testing Engineer, the Contractor will be required to remove natural soil materials in areas where fills are to be placed where soil materials are determined to be undesirable. The Contr...
	B. At locations where undesirable material is shown on the drawings or identified in the Geotechnical Engineering Study removal and replacement shall be per the drawings or as directed by the Geotechnical Testing Engineer or Owner.
	C. At locations where soil is wet the Contractor shall provide a “good faith” effort in drying and disking these areas prior to requesting approval for undercut excavation.
	D. Where undercut excavation is required adjacent or beneath the location of a proposed drainage structure, undercut excavation and backfill shall extend a sufficient distance adjacent to the installation to prevent future operations from disturbing t...
	E. All material removed in the work of undercut excavation will be classified by the Geotechnical Testing Engineer and Owner as either suitable for other use without excessive manipulation and utilized by the Contractor elsewhere in the work, or unsui...
	F. The Contractor shall conduct undercut operations in such a way that the necessary measurements can be taken before any backfill is placed.
	G. Backfill in undercut areas shall be placed in lifts as recommended by the Geotechnical Engineering Study or as directed by the Geotechnical Testing Engineer as a continuous operation along with undercutting operation. No backfill material shall be ...

	3.09 SUBGRADE INSPECTION AND PROOFROLLING (See Section 3.17)
	A. Notify Owner and Geotechnical Testing Engineer when excavations have reached required subgrade.
	B. If Owner or Geotechnical Testing Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll we...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner, without additional compensation.
	F. Geotechnical Testing Engineer is to submit Proofroll Conformance Submittal to Owner along with attached results.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by geotechnical engineer and approved by Owner.


	3.11 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Stockpiles shall be surrounded by perimeter sediment control measures and shall be covered with temporary measures to prevent erosion as soon as practical but no longer than 14 days after completion of the pile.


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub drainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways:  If shown on the Drawings or specified by the geotechnical engineer provide support for piping or conduit less than 30 inches (750 mm) below surface of roadways.
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	G. Fill around pipes and conduit shall be placed and compacted in accordance with the trenching and bedding details shown on the Drawings. Place and compact initial backfill approved by the Geotechnical Testing Engineer, to a height not to exceed 8 in...
	1. Select material shall be used as specified by trenching and bedding details and where required by the Geotechnical Testing Engineer. Backfill is to be kept free of stones, frozen lumps, chunks of highly plastic clay or other objectionable material.
	2. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.
	3. Grade and maintain backfill areas to minimize erosion or saturation will not damage pipe bed or backfill.
	4. Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a minimum of 24 inches of cover. Where any part of the required cover is above the proposed finished grade, the Contractor shall place, maintain and fina...

	H. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	I. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Fill areas to contours and elevations shown on the Construction Drawings with materials deemed satisfactory, less the topsoil depth as specified in Section 02920 (forthcoming Section 329300).
	B. Existing grades below building areas shall be leveled prior to fill placement. Contractor shall remove any existing lawn and topsoil in these areas prior to placement of any fill.
	C. All existing grades below building and pavement areas shall be proofrolled and compacted per this specification.
	D. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	E. Fill shall not be placed:
	1. In areas of standing water, frozen or thawing ground or in areas that have not been approved by the geotechnical engineer.
	2. During unfavorable weather conditions. When work is interrupted by heavy rains fill operations shall not be resumed until all saturated surface soils are returned to satisfactory moisture content as determined by the geotechnical engineer.

	F. Place and compact fill material in layers (lifts):
	1. Layers shall be made smooth and free from ruts or indentations at the end of any work day when precipitation is forecasted too prevent saturation of surface fill material. Fill surfaces shall be graded smooth to drain and sealed with a drum roller ...
	2. Layers (or lifts) shall not exceed recommendations in Geotechnical Engineering Study or 12 inches (300 mm) in depth whichever is less and shall be compacted systematically and as recommended by the Geotechnical Testing Engineer to achieve at least ...
	3. Each layer shall be compacted to minimum densities listed in Table 3.16.C and as specified and tested by the Geotechnical Testing Engineer.

	G. Layers (lifts) to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill or fill material approved by geotechnical engineer.
	4. Under building slabs, use engineered fill or fill material approved by geotechnical engineer.
	5. Under footings and foundations, use engineered fill or fill material approved by geotechnical engineer.

	H. Place soil fill on subgrades free of mud, frost, snow, or ice. Wet or saturated material shall be air dried as necessary to achieve field densities specified in this Section. Removal and replacement shall not occur without prior approval of Owner. ...
	I. Contractor shall adjust water content by aeration or adding water to achieve the required density. Assist drying by disking, harrowing or pulverizing until moisture content is reduced to achieve proper compaction and facilitate the construction sch...
	J. Contractor to remove areas of finished subgrade found to have insufficient compaction density of depth necessary and replace with suitable compacted fill as approved by the Owner. Surface subgrade after compaction shall be hard, uniform, smooth, an...

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than recommendation in Geotechnical Engineering Study or 12 inches (300 mm) in loose depth whichever is less for material compacted by heavy compaction equipment, and not more than recommend...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698 and ASTM D 1557. In areas to receive fill and at the final cut subgrade, proofroll and compact the exposed ground surface following...

	TABLE 3.16.C
	1. In addition to the above referenced table, proofrolling shall be completed in accordance with Section 3.17 Proofrolling.
	2. Any soft areas exhibiting excessive weaving or unsatisfactory material identified during excavation, fill placement, compaction and proof testing shall be removed, replaced with suitable fill, and compacted as specified in Table 3.16.C above.
	3. Proofrolling Conformance Submittal and Nuclear Density Testing Conformance Submittals are required (see end of this Section for forms).
	4. Prior to preparing subgrade in low lying areas perform the following:
	a. Drain standing water by gravity or with a pump. Water should not be discharged directly into a storm drain. Sediment laden water may only be discharged to an approved sediment control measure.
	b. After drainage is complete, remove organic debris, mud, debris and other unsuitable material using equipment and methods that will minimize disturbance to the underlying soils.
	c. Thoroughly compact subgrade as specified in Table 3.16.C.
	d. If proposed for fill, all muck, mud and other materials removed from the low area shall be dried on-site by spreading in thin layers for observation by Owner and Geotechnical Testing Engineer. If after observation by Owner or Geotechnical Testing E...


	3.17 PROOFROLLING
	A. The work covered by this subsection consists of furnishing and operating, proofrolling equipment at the direction of the Owner’s representative and/or geotechnical engineer.
	B. Proofrolling shall be performed under the direct observation of the Geotechnical Testing Engineer and the Owner’s representative as needed and as described herein and under the following schedule:
	1. Immediately following the completion of excavation to proposed subgrades in cut areas;
	2. Immediately prior to stone base course placement, in pavement and building pad areas for final floor slab preparation.
	3. Immediately following stone base placement, in pavement and building pad areas for floor slab parking area preparation.
	4. Any areas which show visual signs of weakness, pumping, heaving, deflection, or rutting under loaded tandem axle equipment shall be undercut and replaced with compacted fill material or stone base course as directed by the Geotechnical Testing Engi...

	C. Proofrolling shall be completed with pneumatic tired and loaded 10 wheel tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of yielding. Other equipment may be used if approved by the Geotechnica...
	D. Construction methods shall be as follows:
	1. Both the completed subgrade (whether cut or fill) and base course shall be proofrolled.  The coverage of areas and methods shall be approved by the Geotechnical Testing Engineer.
	2. The Geotechnical Testing Engineer must be able to issue the Proofroll Conformance Submittal to verify 100% of the site passes and is complete for both subgrade and base course for building pad areas and pavement areas.
	3. Completely proofroll subgrade in one direction unless otherwise directed by the Owner or Geotechnical Testing Engineer.
	4. The equipment speed shall be limited to 3 mph (5km/h) such that the Geotechnical Testing Engineer can comfortably and slowly walk alongside the equipment.
	5. If necessary to take corrective action, follow the recommendations of the Geotechnical Testing Engineer which may include undercut and backfill, aeration of excessively wet materials, or under drain installation.  These areas shall be proofrolled a...
	6. The contractor shall protect all structural facilities on the project including but not limited to box culverts, pipe culverts, and utilities from damage by the proofrolling equipment.


	3.18 GRADING
	A. General:  Shape to conform to the grades shown on the drawings. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  0 to -1/2 inches (13 mm) of the proposed subgrade.
	3. Pavements:  0 to -1/2 inches (13 mm) of the proposed subgrade

	C. Grading inside Building Lines: 0 to -1/2 inches (13 mm) of the proposed subgrade when tested with a 50-foot (15-m) grid across the Lowe’s building pad/limits.

	3.19 BUILDING PAD LIMITS AND PAVED AREA CERTIFICATIONS FOR GEOTECHNICAL ENGINEER AND LAND SURVEYOR
	A. The building pad/limits and pavement area subgrade and base course shall be satisfactorily proofrolled and constructed in accordance with these specifications.
	B. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits Certification Forms to Lowe’s for subgrade and stone base.  The forms shall be completed in full and signed and sealed by the respective professionals.
	C. The Developer and/or Contractor shall provide Lowe’s Pavement Area(s) Certification Forms to Lowe’s for subgrade and base course.  The forms shall be completed in full and signed and sealed by the respective professionals.
	D. Prior to completion of the Building Pad/Limits Certification report, the Contractor and/or developer shall address any and all subsurface recommendations identified in the Geotechnical Engineering Report or by the Geotechnical Testing Engineer reta...
	E. Lowe’s will not take ownership of the building pad until the pad certification form is received and approved by Lowe’s. Lowe’s Building Pad/Limits and Paved Area(s) Certification Forms are attached to this Section.

	3.20 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 33 Section "Subdrainage."
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of sub drainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support sub drainage pipe.  Encase sub drainage pipe in a minim...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer if used to 85 percent of maximum dry unit weight according to ASTM D 698.


	3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. If shown on the Drawings install geogrid reinforcement of base/subbase and/or subgrade improvements according to manufacturer's written instructions, overlapping sides and ends. Geogrid is to be laid at proper elevation and alignment as shown on th...
	2. If shown on the Drawings install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	3. If subbase course is shown on the Drawings, place base course material over subbase course under hot-mix asphalt pavement.
	4. Place in uniform loose depth and without segregation. All stone base delivered to the site shall be spread and rolled by the end of each day.
	5. Shape subbase course and base course to required crown elevations and cross-slope grades.
	6. Place subbase course and base course 8 inches (200 mm) or less in compacted thickness in a single layer.
	7. Place subbase course and base course that exceeds 8 inches (200 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 4 inches (100 mm) thick.
	8. Each layer of material shall have been sampled, tested, compacted, and approved prior to placing succeeding layers of subbase course, base course material or pavement.
	9. Contractor shall utilize methods of handling, hauling, and placing which will minimize segregation and contamination. Aggregate which is contaminated with foreign materials shall be rejected and removed and replaced by the Contractor at no addition...

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...
	D. Compaction:
	1. Compact each layer of subbase course and/or base course at optimum moisture content to required grades, lines, cross sections, and thickness as recommended in Geotechnical Engineer Report or by Geotechnical Testing Engineer but not less than 98 per...
	2. Subbase course and base course shall be compacted at the optimum moisture content as determined by the Geotechnical Testing Engineer and approved by the Owner. The Contractor shall dry or add moisture to materials when required to provide a uniform...
	3. Final layer of material shall be shaped to conform to the lines, grades and typical sections as shown on the drawings or as established by the engineer. When compacted, the base course shall be smooth, hard, dense, unyielding, and well bonded.

	E. Quality Control:
	1. Thickness of the base course shall be within a tolerance of plus or minus ½ inch of the required thickness as specified on the drawings for building pad and pavement areas.
	2. The elevation of the base course within the building limits shall be within a tolerance of 0 to ½ inch. All other areas shall be within a tolerance of plus or minus 0.10 feet.
	3. The Contractor shall be required to repair any areas which do not conform to this tolerance or specification. Any repairs required shall be at no cost to the Owner, and shall meet these specifications.
	4. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits and Paved Area(s) Certifications for stone base (Section 3.19).


	3.22 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install sub drainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.


	3.23 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified Geotechnical Testing Engineer to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the locations and frequencies shown in Table 3.16.C:
	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.24 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	2. Correction of subgrade after compaction shall be hard, uniform, smooth, and stable and true to grade and cross-section.


	3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Section (forthcoming Division 01, Section 312000 “Earthmoving”), apply to this Section.

	1.02 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building from tapping the main to:
	1. Within 5 feet of outside the building limits for domestic and irrigation water service
	2. 1 foot above finished floor elevation for the fire service mains
	3. Supply and discharge piping including connections to fire protection water tank if shown on the plans..

	B. All work shall conform to the requirements of the local water authority, fire marshal, and other regulatory authorities having jurisdiction, or this specification, whichever is more stringent.
	C. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.03 DEFINITIONS
	A. EPDM:  Ethylene propylene diene terpolymer rubber.
	B. LLDPE:  Linear, low-density polyethylene plastic.
	C. PA:  Polyamide (nylon) plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 REFERENCE STANDARDS
	A. Factory Mutual (FM)
	1. Approval Guide

	B. Underwriters Laboratories (UL)
	1. Fire Protection Equipment Directory
	2. UL 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), for Underground Fire Service
	3. UL 262 - Gate Valves for Fire-Protection Service
	4. UL 246 - Hydrants for Fire-Protection Service

	C. National Sanitation Foundation (NSF)
	1. NSF 14 - Plastics Piping System Components and Related Materials
	2. NSF 61 - Drinking Water System Components - Health Effects

	D. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code
	2. NFPA 24 - Standard for the Installation of Private Fire Service Mains and their Appurtenances
	3. NFPA 1963 - Screw Threads and Gaskets for Fire Hose Connections  (revision of ANSI/NFPA 1963-1993)
	4. NFPA 13 – Installation of Sprinkler Systems (latest edition)

	E. American Water Works Association (AWWA)
	1. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water (revision of ANSI/AWWA C151/A21.51-91)
	2. C104 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C150 - Thickness Design of Ductile-Iron Pipe
	4. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids
	5. C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service
	6. C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch for Water Distribution
	7. C500 - Gate Valves for Water and Sewage Systems
	8. C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	9. C550 - Protective Epoxy Interior Coatings for Valves and Hydrants
	10. C509 - Resilient-Seated Gate Valves for Water Supply Service
	11. M44 – Distribution Valves: Selection, Installation, Field Testing, and Maintenance
	12. C800 - Underground Service Line Valves and Fittings
	13. C702 - Cold Water Meters - Compound Type
	14. C502 - Hydrants, Dry Barrel Fire
	15. M41 – Ductile Iron Pipe and Fittings
	16. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances
	17. C605 - Water Treatment - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water
	18. M23 - PVC Pipe: Design and Installation
	19. M17 - Fire Hydrants: Installation, Field Testing, and Maintenance
	20. C651 - Disinfecting Water Mains

	F. American Society for Testing and Materials (ASTM)
	1. B88 - Standard Specification for Seamless Copper Water Tube
	2. B813 - Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube
	3. B32 - Standard Specification for Solder Metal
	4. D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
	5. D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
	6. F645 - Standard Guide for Selection, Design, and Installation of Thermoplastic Water Pressure Piping Systems

	G. American Society of Mechanical Engineers (ASME)
	1. B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings R(1994)
	2. B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	H. Manufacturer’s Standardization Society (MSS)
	1. SP-60 - Connecting Flange Joint Between Tapping Sleeves and Tapping Valves

	I. Copper Development Association (CDA)
	1. Copper Tube Handbook


	1.05 SUBMITTALS
	A. The General Contractor and Subcontractor(s) shall execute the Conformance Submittal(s) at the end of this section.

	1.06 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of regulatory authorities having jurisdiction or the utility company supplying water including tapping of water mains, backflow prevention installation, testing, and disinfection.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  UL listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance:  Comply with NFPA 13 and NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	G. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage:  Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.08 PROJECT CONDITIONS
	A. Removal and Relocation of Existing Utilities: The contractor shall be responsible for removal and/or relocation of existing utilities, where conflicts occur but may or may not be shown on the Drawings, at no additional cost to the Owner.
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Owner two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.09 COORDINATION AND FEES
	A. The Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this section.
	B. The Contractor shall provide and install domestic and irrigation water lines, meters, and appurtenances as shown on the drawings to within 5 feet of building limits, including, but not limited to, any taps, meters, vault, and backflow prevention. I...
	C. The Contractor shall provide and install fire service water lines, meters, and appurtenances as shown on drawings to 1 foot above finished floor elevation, including, but not limited to any taps, meters, backflow prevention, hydrants, and free stan...


	PART 2 -  PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  NPS 3 inches or smaller; ASTM B 88, Type K, annealed temper.
	1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type or ASME B 16.22 for wrought-copper and copper allow, solder joint pressure fitting type.  Furnish only wrought-copper fittings...
	2. Soldering flux shall be in accordance with ASTM B813, water-flushable type.
	3. Solder filler metal shall be in accordance with ASTM B 32, with 0.20 percent maximum lead content.
	4. Copper, Pressure-Seal Fittings:
	a. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in each end.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.



	2.02 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe, NPS 3 inches or larger:  AWWA C151 Class 350, and shall have a cement-mortar lining of standard thickness in accordance with AWWA C104; pipe thickness shall be in accordance with AWWA C150; pipe shall have push-...
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:



	2.03 PVC PIPE AND FITTINGS
	A. Polyvinyl Chloride (PVC) Pipe, NPS 4 inches to NPS 12 inches:
	1. PVC pipe shall conform to the requirements of AWWA C900, Class 150, DR 18. Pipe joints shall be elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or connections to existing mains. Comply wit...

	B. Polyvinyl Chloride (PVC) Pipe NPS 2 inch to NPS 3 inch:
	1. Pipe shall conform to the requirements of ASTM D2241, SDR 21, with elastomeric joints conforming to ASTM D3139. Pipe jointing shall be by elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or...


	2.04 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings
	2. Nonrising-Stem, Metal-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and stem nut.
	1) Standard:  AWWA C500, UL 262, FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per AWWA C111.
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.


	3. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509 UL 262 FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per ANSI A21.11 (AWWA C111).
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.




	2.05 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
	2. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.


	2.06  CORPORATION VALVES AND CURB VALVES (STOPS)
	A. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible with tapping machine.
	1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.

	B. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that f...
	1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.


	2.07 WATER METERS
	A. Manufacturers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, if utility company does not furnish water meter provide the product indicated on Drawings.

	B. 1-1/2 Inch Compound-Type Water Meters:
	1. Description:
	a. Standard:  AWWA C702.
	b. Registration:  Flow in gallons (liters).


	C. Fire Service Meters:
	1. Description:  Use Fire Service Meter only when required by authorities having jurisdiction.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	a. Standard:  AWWA C703.
	b. Registration:  Flow in gallons (liters).



	2.08 BACKFLOW PREVENTERS
	A. Comply with regulatory authorities having jurisdiction requirements.
	1. Maximum Pressure Loss (RPZ valve):  12 psig (83 kPa) at 2250 gpm maximum, through middle 1/3 of flow range.
	2. Maximum Pressure Loss (double detector check valve):  5 psig (83 35) at 2250 gpm maximum, through middle 1/3 of flow range.


	2.09 WATER METER BOXES
	A. Description:  Cast-iron body and cover (H-20 rated) for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping. Use only when required by the utility authority. ...

	2.10 FIRE HYDRANTS
	A. Dry-Barrel Fire Hydrants:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have...
	a. Standard:  AWWA C502 UL 246, FM-Approved.
	b. Pressure Rating:  150 psig (1035 kPa).
	c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include cast-iron caps with steel chains.
	d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat.
	e. Direction of Opening:  Open hydrant valve by turning operating nut to left or counterclockwise. A clearly visible arrow and the word “OPEN” shall be cast in relief on the top of the hydrant to designate direction of opening.
	f. Exterior Finish:  Red alkyd-gloss enamel paint (two coats), unless otherwise indicated.



	2.11 RESTRAINED JOINT SYSTEMS FOR FIRE LINE LEAD IN
	1. Pipe Clamps
	a. Clamp dimensions shall be 5/8” x 2½” for 10” pipe, 5/8” x 3” for 12” and larger pipe;
	b. Clamp bolt dimensions shall be ¾” for 10” pipe, 7/8” for 12” and larger pipe;
	c. The diameter of the bolt hole shall be 1/16” larger than that of the corresponding bolt.

	2. Tie Rods:  Threaded sections of rods shall not be formed or bent.  Rods shall not be less than 5/8” in diameter and the minimum number of rods for each clamp shall be:
	a. 10” Pipe:  (4)-5/8” or (3)-3/4” or (2)-7/8” rods;
	b. 12” Pipe:  (6)-5/8” or (4)-3/4” or (3)-7/8” rods; and
	c. 14” Pipe:  (8)-5/8” or (5)-3/4” or (4)-7/8” rods
	d. 16” Pipe:  (10)-5/8” or (7)-3/4” or (5)-7/8” rods

	3. Washers
	a. Cast-iron washer dimensions shall be 5/8” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger;
	b. Steel washer dimensions shall be ½” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger; and
	c. The diameter of the hole in the washer shall be 1/8” larger than the rod.

	4. Polyethylene Encasement:  To prevent corrosion, a polyethylene tube/sheet shall be applied to the exterior piping, fittings, clamp and rods.  The polyethylene casing shall be applied per the manufacturer’s listing and shall extend 6” above finished...
	5. Uniflange type fittings are not permitted.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Refer to Division 2 Section “Trench Excavation and Backfill” (forthcoming Division 31 Section 312000 “Earthmoving”) for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping shall be as shown on the plans

	3.03 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for NPS 2 (DN 50) and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator po...
	B. Drawings indicate valve types to be used.
	C. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.

	3.04 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 22 Section "Common Work Results for Plumbing" for piping-system common requirements.

	3.05 PIPING INSTALLATION
	A. Water-Main Connection:  Verify with regulatory authority having jurisdiction that size of tap and location shown on the drawings are acceptable. Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	C. Comply with NFPA 24 for fire-service-main piping materials and installation.
	D. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	F. Bury piping with depth of cover over top at least [42 inches (1061 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, or as required by regulatory authority having jurisdiction, whichever is deeper. If pipe is insta...
	G. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	H. Extend water-service piping and connect to water-supply source and building-water-piping systems five (5) feet outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping five (5) feet outside building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems...

	I. Sleeves are specified in Division 22 Section "Common Work Results for Plumbing."
	J. Mechanical sleeve seals are specified in Division 22 Section "Common Work Results for Plumbing."
	K. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	L. Pipe Bedding: Pipe bedding material shall be as specified on trenching and bedding details as shown on drawings. No pipe shall be laid resting on a rock, blocking or unyielding objects.
	M. Location with Sewers: Separate trenches shall be provided for water lines and sewer lines, with lines separated by a minimum of 10 feet horizontally. Water mains that cross sewers shall have a minimum vertical separation of 18 inches.
	N. All piping shall be installed and verified to be level.  This shall apply to piping in the horizontal and vertical positions.
	O. See Division 21 Section "Water-Based Fire-Suppression Systems" for fire-suppression-water piping inside the building.
	P. See Division 22 Section "Domestic Water Piping" for potable-water piping inside the building.

	3.06 JOINT CONSTRUCTION
	A. See Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
	3. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
	4. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions.
	5. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 22 Section "Common Work Results for Plumbing" for joining piping of dissimilar metals.


	3.07 ANCHORAGE INSTALLATION
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23.
	3. Fire-Service-Main Piping:  According to NFPA 24.

	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.08 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24.
	E. MSS Valves:  Install as component of connected piping system.
	F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with service box.

	3.09 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.

	3.10 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 FIRE HYDRANT INSTALLATION
	A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. AWWA Fire Hydrants:  Comply with AWWA M17.
	C. UL/FMG Fire Hydrants:  Comply with NFPA 24.

	3.14 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 22 Section "Common Work Results for Plumbing" for piping connections to valves and equipment.

	3.15 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. The Contractor shall test all pipe lines and appurtenances with water at test pressure of 200 psi or 50 psi in excess of the system working pressure, whichever is greater. Test pressure must be maintained for at least 2 hours. All leakage apparent ...
	a. The amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, irrespective of pipe diameter.
	b. The amount of leakage specified above shall be permitted to be increased by 1 fluid ounce per inch valve diameter per hour for each metal seated valve isolating the test section.
	c. If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 fluid ounces per minute shall be permitted for each hydrant.
	d. The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.

	2. Fire Water System tests shall be in full conformity with the requirements of all applicable codes, NFPA standards, and other authorities having jurisdiction.
	a. All new underground mains and lead-ins shall be flushed thoroughly before connection is made to internal system piping.  The site utility subcontractor shall be responsible for disposal of the test water drained from the test outlets.
	b. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	c. Test shall be made by the site utility subcontractor in the presence of the regulatory authority having jurisdiction and/or the Owner’s representative.
	d. After the fire service underground main and lead-in have been installed by the site utility subcontractor and are ready for use, the site utility subcontractor shall furnish 2 completed copies of the “Contractor’s Material and Test Certificate for ...
	e. The site utility subcontractor shall prepare reports of testing activities and submit 2 copies to the General Contractor.


	C. Prepare reports of testing activities.

	3.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section 02305 ...

	3.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. The site utility subcontractor shall prepare reports of purging and disinfecting activities and submit two (2) copies to the General Contractor.
	C. All fire protection underground mains shall be flushed per the flow rates listed below:
	Fire Pump and/or Water Storage Tank Installed No Fire Pump or Water Storage Tank
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. This section includes sanitary sewer piping and related appurtenances from connection to main to within 5 feet of outside building limits.
	2. Pipe and fittings.
	3. Non-pressure and pressure couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Encasement for piping.
	8. Manholes.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe
	2. D3034 – Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
	3. F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	4. F696 - Standard Specification for Poly Vinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	5. C476 - Standard Specification for Grout for Masonry
	6. C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets
	7. C923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes and Laterals
	8. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	9. D478 - Standard Specifications for Precast Reinforced Concrete Manhole Sections
	10. C969 - Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Sewer Lines

	B. American Society of Sanitary Engineers (ASSE)
	C. American National Standards Institute (ANSI)
	D. American Concrete Institute (ACI)
	1. 318 - Code Requirements for Structural Plain Concrete

	E. National Sanitation Foundation (NSF)
	F. American Water Works Association (AWWA)
	1. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids (revision of ANSI/AWWA C110/A21.10-93)
	2. C1111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service (revision of ANSI/AW...
	3. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances (revision of ANSI/AWWA C600-93)
	4. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	5. C151 – ANSI Standard for Ductile Iron Pipe
	6. C153 – ANSI Standard for Ductile Iron Pipe Compact Fittings

	G. Federal Specifications
	1. SS-S-00210 - Sealing Compound Preformed Plastic for Pipe Joints

	H. Uni-Bell PVC Pipe Association
	1. UNI-B-6  -  Low-Pressure Air Testing of Installed Sewer Pipe


	1.04 SUBMITTALS
	A. Conformance Submittal:  The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this Section.
	B. Field inspection, testing and quality-control reports.
	C. Sanitary Sewer Certification Form (signed by the Engineer, General Contractor and Utility Contractor) at the end of this Section.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Do not store pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.06 PROJECT CONDITIONS
	A. Coordination and Fees:
	1. Contractor shall comply with requirements of the regulatory authorities having jurisdiction including tapping of sewer mains, installation and testing.
	2. Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this Section.
	3. Contractor to install all sanitary sewer lines and appurtenances as shown on the drawings to within 5 feet of building limits. If the Contractor’s work terminates at a connection point where work by others is complete, the Contractor shall make the...

	B. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner’s written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS
	A. Pipe:  ASTM A 746, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 PVC PIPE AND FITTINGS
	A. Performance Requirements:
	1. Gravity Flow Non-Pressure Piping Pressure Ratings: at least equal to system test pressure.
	2. Force-Main Pressure Ratings: at least equal to system operating pressure but not less than 150 psig.

	B. PVC Gravity Sewer Piping:
	1. 12 Inch and Smaller PVC Pipe and Fittings:  ASTM D 3034, SDR, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.
	2. 15 Inch and Larger PVC Pipe and Fittings: ASTM F 679, SDR 35, Type T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.03 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant-metal tension band and tightening mechanism o...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:

	2.04 CLEANOUTS
	A. Cleanouts shall be provided on sanitary sewer service laterals at no more than 100’ on center. Exterior cleanout plug shall be level with adjacent grade and provided with a 2’ x 2’ x 6” thick concrete apron as shown on the Drawings.
	B. Cast-Iron Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide US Foundry cover USF 7621 or equal product as indicated on Drawings.
	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	C. PVC Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.05 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.
	B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form:  Sheet.
	D. Color:  Black.

	2.06 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints and rubber pipe boots.
	2. Inside Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	4. Base Section:  8-inch (175-mm) minimum thickness for floor slab and 5-inch (125-mm) minimum thickness for walls and base riser section; with separate base slab or base section with integral floor.
	5. Riser Sections:  5-inch (125-mm) minimum thickness, of length to provide depth indicated.
	6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated; with top of cone of size that matches grade rings.
	7. Gasket:  ASTM C 443, rubber (when required by local authority having jurisdiction).
	8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	9. Steps:  Individual FRP steps wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor of ...
	10. Grade Rings (if required):  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.
	11. Pipe Connectors: ASTM C 923, resilient, of size required for each pipe connecting to base section.
	12. Joints of the manhole sections shall be tongue and groove filled with approved preformed butyl rubber base sealing compound conforming to Federal Specifications SS-S210A, Type 1, and Rope Form.

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C 990 (ASTM 990M), bitumen or butyl rubber.
	4. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	5. Steps:  Individual FRP steps or wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor ...
	6. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.

	C. Manhole Frames and Covers:
	1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design with 2 inch high lettering cast into cover, with the ...
	2. Standard manhole frame and cover shall conform to the standard detail of the regulatory authorities having jurisdiction for the project. Otherwise manhole frames and covers shall be as detailed on the Drawings.


	2.07 CONCRETE
	A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork" (forthcoming Division 01 Section 312000 “Earthmoving”).

	3.02 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Clear interior of piping and structures of dirt and deleterious materials as work progresses. Place plug in end of incomplete piping at end of day and work stops for greater than 24 hours. Flush piping between manholes and other structures to remov...
	D. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	E. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	F. Install gravity-flow piping to within 5 feet of the building limits of sizes and in locations shown on the Drawings. Terminate piping as specified.
	G. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	H. Install gravity-flow, nonpressure, drainage piping according to the following:
	1. Install piping pitched down in direction of flow, at slope shown on the Drawings, and at a minimum slope of 1 percent for 6 inch diameter pipe and 0.5 percent for 8 diameter inch pipes unless otherwise indicated.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron, gravity sewer piping according to ASTM A 746.
	4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

	I. Install force-main, pressure piping according to the following:
	1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-concrete supports or anchors.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron special fittings according to AWWA C600.
	4. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and ASTM F 1668.

	J. If indicated on Drawings install corrosion-protection piping encasement over the following underground metal piping according to ASTM A 674 or AWWA C105:
	1. Ductile-iron pipe and fittings.
	2. Expansion joints and deflection fittings.

	K. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete piping at end of day and when work stops.

	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	1. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
	2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
	3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

	B. Join force-main, pressure piping according to the following:
	1. Join PVC pressure piping according to AWWA M23 for gasketed joints.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for pipes of same or slightly different OD.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure pipe couplings for force-main joints.


	3.04 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C 891.
	C. Install FRP manholes according to manufacturer's written instructions.
	D. Form continuous concrete channels and benches between inlets and outlet.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.05 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.06 BACKWATER VALVE INSTALLATION (If used)
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes.  Secure units to sidewalls.

	3.07 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts o...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and truck service areas.

	B. Set cleanout frames and covers in cast-in-place-concrete, 24 by 24 by 6 inches (600 by 600 by 150 mm) deep.  Set with tops flush with surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.08 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in Division 22 Section "Sanitary Waste and Vent Piping."
	B. Connect force-main piping to building's sanitary force mains specified in Division 22 Section "Sanitary Waste and Vent Piping." Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-d...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes by cutting opening into existing unit large enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	D. Connect to grease oil and sand interceptors specified in Division 2 Section "Sanitary Sewer."

	3.09 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. The Contractor shall be responsible for removal and/or relocation of existing utilities as necessary, whether shown or not shown on the Drawings. At locations where conflicts occur with proposed sanitary sewer improvements, removal and relocation s...
	B. Abandoned Piping:  Close and grout fill open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been cl...
	1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	C. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  Fill to within 12 inches (300 mm) of top with gravel, or compacted dirt.  Fill to top with concrete.

	D. Backfill to grade according to Division 2 Section “Earthwork” (forthcoming Division 31 Section "Earth Moving”).

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground manholes.


	3.11 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 95 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test to General Contractor within 2 days of test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction and the following:
	1) Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of water, and maintain such pressure without leakage for at least 15 minutes.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	5) Test and inspect joints for leaks.
	6) Allowable leakage is a maximum of 50 gal. Per inch of nominal pipe size per mile of pipe per day.
	7) Option: Test ductile iron piping according to AWWA C600, Section “Hydrostatic Testing”. Use test pressure of at least 10 psig.


	6. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.

	7. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.

	8. Manholes:  Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.12 CLEANING
	A. Clean dirt and superfluous material from interior of piping flush with potable water.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Equipment furnished and installed under this Section shall be fabricated, assembled, erected and placed in proper operating condition in full conformance with detail drawings, specifications, engineering data, instructions, and recommendations of t...
	B. All work shall conform to the requirements of the local AHJ and any other regulatory authorities having jurisdiction, or this Specification, whichever is more stringent.
	C. Section Includes:
	1. Submersible wastewater pumps for use in conveying raw, unscreened wastewater.
	2. Instrumentation and controls.
	3. Sewage-pump basins and basin covers.
	4. Related appurtenances: impeller, check valves, control panel cabinet, piping, valve vault.

	D. Related Sections include the following:
	1. Section 02510 – Water Distribution
	2. Section 02530 – Sanitary Sewer
	3. Section 16050 – Basic Electrical Material and Methods

	E. Determination of pump system capacity (pump sizes, basin volume, etc.) shall be based on expected tributary wastewater flows to the system for the entire project/development at build out (considering future outparcels, etc.).  Design Engineer shall...

	1.3 REFERENCE STANDARDS
	A. American National Standards Institute (ANSI)
	1. B16.1 - Ductile Iron Flanges

	B. American Society for Testing and Materials (ASTM)
	1. A48 - Class 35B, Standard Specification for Gray Cast Iron Pump Components
	2. A48/A 48M - Class 25A Cast Iron Impeller
	3. A532/A 532M - Abrasion Resistant Cast Iron Impeller
	4. A479 - Standard Specification for Stainless Steel
	5. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe

	C. American Water Works Association (AWWA)
	1. C500 - Gate Valves for Water and Sewage Systems
	2. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	3. C153 - ANSI Standard for Ductile Iron Pipe Compact Fittings
	4. C151 - ANSI Standard for Ductile Iron Pipe

	D. National Electrical Manufacturers Association (NEMA)
	1. 250 - Type 6 Enclosure

	E. Underwriters Laboratory (UL)
	1. 778 - Motor Operated Water Pumps


	1.4 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	B. Shop Drawings and Manufacturer’s Literature for all pump(s) and equipment to be furnished under this Section, the Contractor shall submit shop drawings, including at least the following:
	1. Manufacturer’s literature and illustrations; and,
	2. Cut sheets and technical specifications consisting of: catalog curves showing pump characteristics of head, discharge, brake horsepower, and efficiency; and,
	3. Shop drawings - including details of pump assembly and installation layouts and procedures, types of materials used in pump construction, details of all pump accessories, and dimensions of major components.  Layout drawings shall show exact install...

	C. The Contractor shall submit operation and maintenance manuals in accordance with the requirements of Section 01330.  The operation and maintenance manuals shall have been prepared specifically for the model and type of pump furnished and shall not ...
	1. Equipment Function
	2. Description
	3. Normal and Limiting Operating Characteristics
	4. Installation instructions (assembly, alignment and adjustment procedures).
	5. Operation instructions (normal startup and shutdown procedures, normal operating conditions and emergency situations).
	6. Lubrication and maintenance instructions, including a list of at least three (3) acceptable lubricants in each case.
	7. Troubleshooting Guide
	8. A parts list with catalog numbers and predicted life of parts subject to wear, and normal delivery times of such parts.
	9. Drawings - Cross Sectional View, Assembly and Wiring Diagrams
	10. Performance Curves from Identical Units

	D. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles. Include rated capacities, operating characteristics, electrical characteristics, and furnishe...
	E. Contractor shall provide services of a qualified manufacturer’s representative for whatever length of time may be required to inspect and evaluate the installation:
	1. Provide written certification signed by the manufacturer’s representative that all mechanical and electrical equipment meets the applicable Reference Standards, and that the equipment has been properly installed and lubricated, is in accurate align...

	F. Wiring Diagrams:  For power, signal, and control wiring.
	G. Operation and Maintenance Data:  For pumps and controls, to include in operation and maintenance manuals.
	H. An accurate set of as-built drawings shall be maintained by the Contractor during the duration of the pump station installation, recording all information including but not limited to elevations of pipe invert or top of pipe, invert of floats, dime...

	1.5 SITE SELECTION
	A. LOCATION AND ACCESS
	1. Pump station shall be located and designed to minimize the development of nuisance conditions (i.e. odor, noise, etc.) in the surrounding area.
	2. Pump stations shall be accessible by vehicle.  If pump station is remotely located, an all-weather roadway shall be provided (12’ width, 6” compacted aggregate stone base).  No portion of roadway shall be located below the 100-year flood elevation ...

	B. SECURITY
	1. All ports of entry into pump station structures shall be padlocked.
	2. Fencing shall be provided around pump station structures and shall be of sufficient height (6’ min.) and material to deter entry by unauthorized personnel.  Provide locked gates, 12-feet wide opening, for vehicular access by operation and maintenan...
	3. In addition to padlocked security fence, all hatches to wells, electrical panels, and other structures shall be padlocked.  Safety placards for all pump station structures and equipment, as required by OSHA, shall be provided and readily visible.


	1.6 STRUCTURAL DESIGN
	A. MATERIALS
	1. Pump stations shall be designed and built in complete compliance with all applicable state, local, and federal codes as well as any applicable OSHA standards.
	2. Selection of materials shall consider:
	a. Physical, chemical, and biological wastewater characteristics.
	b. Corrosive gas production.
	c. Soil characteristics.
	d. Groundwater presence.

	3. Pump station structures shall be protected from potential vehicular damage.

	B. BUOYANCY PROTECTION
	1. Below-ground pump stations shall be protected from groundwater buoyant forces.
	2. Buoyant forces shall be demonstrated through the use of flotation calculations.
	3. Flotation calculations shall show that the pump station structure will be protected from buoyancy with a factor of safety that is equal to or greater than one.

	C. FLOOD RESISTANCE
	1. Pump station structures and all appurtenances shall be protected from the 100-year flood.  All electrical, instrumentation/control, and ventilation systems shall be elevated at least two feet above the 100-yr flood elevation.
	2. The 100-year flood elevation shall be as identified on the most recent FEMA Flood Insurance Rate map when available.


	1.7 QUALITY ASSURANCE
	A. When requested by the Owner, a manufacturer representative with complete knowledge of proper operation and maintenance of the pump and control panel, shall be provided for a minimum of one (1) 8 hour day to instruct representatives of the Owner on ...
	B. Pumps, motors, control panel, frames and covers, discharge elbows and guide rail system shall be supplied by the pump supplier.
	C. Guaranteed Parts Stock Program:  The pump supplier shall have a Guaranteed Parts Stock Program in the State in which Project is located.  In lieu of a Guaranteed Parts Stock Program, the pump supplier shall provide one set of spare parts for each t...
	1. Upper Mechanical Seal
	2. Lower Mechanical Seal
	3. Wear Rings
	4. Motor Cable
	5. Cable Entry Washer/Grommet
	6. Complete Set of O-Rings
	7. Inspection Plug Washers
	8. Impeller Bolt
	9. Impeller Key
	10. Upper Bearing
	11. Lower Bearing

	D. Electrical Components, Devices, and Accessories:  Shall be as listed, labeled and defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written rigging instructions for handling.

	1.9 PUMP WARRANTY
	A. The pump manufacturer shall warrant the pump(s) being supplied to the Owner against defects in workmanship and materials for a period of five (5) years under normal use, operation, and service.  In addition, the manufacturer shall replace the follo...
	B. The pump manufacturer shall also provide factory-authorized service in the State in which Project is located.  The location and the telephone number of factory-authorized service centers shall be indicated in the shop drawing submittal and the oper...

	1.10 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Contractor shall:
	1. Obtain and pay for all service and construction permit fees associated with the work.
	2. Provide temporary power, water, and any equipment or other required materials, if necessary for testing and pump start-up when permanent power is not complete.
	3. Coordinate with all subcontractors performing installation, equipment, material and labor and utility companies supplying services for proper operation of pump(s) and appurtenances.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. All metal components in the wet well, with the exception of the pump(s) motors and station piping shall be Type 304 stainless steel.
	B. Pipe and fittings shall be ductile iron with flanges and conform to the requirements of Section 02510 (Class 53).
	C. All electrical systems and components related to pump motors, cables, and level control systems included as part of the pumping system shall comply with the National Electric Code requirements.
	D. Pump casing shall be cast iron with open inlet legs that elevate pump to permit flow into impeller with vertical discharge fittings compliant with A48 – Class 35B requirements.
	E. Shaft: Impeller shaft and rotor shall be dynamically balanced such that undue vibration or other unsatisfactory characteristics will not result when the pump is in operation. Shaft and motor shall be integral. Shaft shall be adequately designed to ...
	F. Accessories:
	1. Access frames shall have complete hinged and hasp equipped where required, stainless steel upper guide holders and level sensor cable holder shall be furnished and installed. Frames shall have a safety locking handle for locking in the open positio...
	2. Lower guide holders shall be integral with discharge connection, Schedule 40 welded Type 304 stainless steel pipe of size recommended by pump manufacturer.
	3. Material for cover, frame, upper guide holder and cable holder shall be either aluminum or stainless steel.


	2.2 SUBMERSIBLE WASTEWATER PUMPS
	A. Submersible, Quick-Disconnect, Non-Clog and Grinder Sewage Pumps:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Flygt Pumps: ITT Corporation.
	b. Goulds Pumps; ITT Corporation.
	c. Pentair Pump Group; (Myers, Hydromatic Pumps)
	d. Metropolitan Systems

	2. Description:  Factory-assembled and -tested sewage-pump unit designed and manufactured for use in conveying raw, unscreened wastewater shall be acceptable.
	3. Pump Type:  Submersible, end-suction, single-stage, close-coupled, overhung-impeller, centrifugal sewage pump as defined in HI 1.1-1.2 and HI 1.3, 3 phase motor.  Pump shall be capable of handling a three (3) inch solid and any trash or stringy mat...
	4. Cycle and Pump Run Times:  Pumps shall be cycled such that the number of starts is minimized and resting times are maximized to avoid overheating and overstressing of the pump motor.  Pumps shall be designed to operate between two and eight times p...
	5. Pump Removal Methods(s): will be automatically connected to the discharge piping when lowered into place on the discharge connection. The pump(s) shall be easily removable for inspection or service, requiring no bolts or nuts or other fastening to ...
	6. Pump Casing:  Cast iron, with open inlet, legs that elevate pump to permit flow into impeller, and vertical discharge for piping connection. All parts coming into contact with sewage shall be protected by a sewage resistant coating. All external bo...
	7. Submergence:  Sufficient submergence of the pump or pump suction piping shall be provided to prevent the occurrence of vortexing within the wet well.  In no case shall the all pumps-off activation level be less than the minimum level required for s...
	8. Impeller:  Dynamically balanced, ASTM A 532/A 532M, abrasion-resistant cast iron, closed or semi-open design for clear wastewater, and keyed and secured to shaft. Impeller shall be double-shrouded non-clogging design capable of passing a minimum of...
	9. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball bearings.
	10. Seal:  Mechanical. Seal shall be metal to metal with simple linear downward motion of the pump with the entire weight of the unit guided by no less than two (2) stainless steel guide bars. No portion of the pump shall bear directly on the floor of...
	11. Motor:  Hermetically sealed capacitor-start type; with built-in overload protection; lifting eye or lug; and three-conductor, waterproof power cable of length required and with grounding plug and cable-sealing assembly for connection at pump. Cabl...
	12. Motor Cable: Pump motor cable shall be suitable for submersible pump applications and the rating shall be permanently embossed on the cable. Cable sizing shall conform to NEC requirements for the full load currents of the pump motors.
	13. Duplex Systems: Multiple pumps shall be used such that pump station is capable of conveying the peak hour wastewater flow to its desired outfall location with one pump out of service.  Each pump shall be of the same capacity.

	B. Motor Housing Fluid:  Tandem double mechanical seal running in an oil reservoir, composed of two separate lapped face seals, the lower consisting of one stationary and one rotating tungsten carbide ring with each pair held in contact by separate sp...

	2.3 INSTRUMENTATION AND CONTROLS
	A. CONTROLS
	1. Enclosure:  NEMA 250, Type 6 with mounting rod and electric cables with mercury float switches as shown on the drawings.
	2. Wastewater level sensing equipment shall be used to indicate the following levels and operate the pump station accordingly: pump(s) off, pump(s) on, and high-water alarm.
	3. Panel: Panel shall be standard system of manufacturer as modified for application. Wet well levels to be used in operation are as shown on the Drawings. The manufacturer’s representative may adjust float levels if needed for optimum operational eff...
	4. Switch Type:  Pedestal-mounted float switch with float rods and rod buttons.
	5. Automatic Alternator:  Start pumps on successive cycles and start multiple pumps if one cannot handle load.
	6. Float Guides:  Pipe or other restraint for floats and rods in basins of depth greater than 60 inches (1500 mm).
	7. Alarm:  Cover-mounted, compression-probe alarm, with electric bell and alarm light; 120-V ac, with transformer and contacts for remote alarm bell.  At a minimum, the following conditions shall be monitored by the system, and each shall cause activa...
	a. Pump Failure
	b. High-water in the wet well
	c. Loss of power supply. (not required if backup power connection is installed to Lowe’s building generator)

	B. COMPONENTS
	a. Remote Alarm Contacts:  For remote alarm interface.
	b. Building Automation System Interface:  Contacts in pump controls must be compatible with Lowe’s Building Management System (BMS) for interface to building automation system and capable of providing the following:
	1) High water
	2) Seal failure
	3) Pump failure
	4) On-off status of pump
	5) Alarm status
	6) Primary power loss (alerts BMS when power supplied by backup power source)
	7) Loss of communication with BMS
	8) Backup power source failure



	2.4 SEWAGE-PUMP BASINS AND BASIN COVERS
	A. Basins:  Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall openings for pipe connections.
	1. Material:  As shown on the Drawings.
	2. Reinforcement:  Mounting plates for pumps, fittings, guide-rail supports if used, and accessories.
	3. Depth:  The wet well shall be provided with a depth as required to maintain the emergency storage volume as required by the AHJ.  Sufficient submergence of the pump or pump suction piping shall be provided to prevent the occurrence of vortexing wit...
	4. Anchor Flange:  Same material as or compatible with basin sump, cast in or attached to sump, in location and of size required to anchor basin in concrete slab.
	5. Acceptable designs include the use of fillets and slopes such that solids are effectively moved toward the pump or pump suction piping.

	B. Basin Covers:  Fabricate metal cover with openings having gaskets, seals, and bushings; for access to pumps, pump shafts, control rods, discharge piping, vent connections, and power cables.  Access hatch or doors shall be of sufficient size such th...
	1. Reinforcement:  Steel or cast iron, capable of supporting foot traffic for basins installed in foot-traffic areas.

	C. Capacities and Characteristics as shown on the Drawings.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation and filling are specified in Division 2 Section "Earthwork."

	3.2 EXAMINATION
	A. Examine roughing-in for plumbing piping to verify actual locations of sanitary drainage and vent piping connections before sewage pump installation.

	3.3 INSTALLATION
	A. General:
	1. All materials and equipment shall be properly installed as shown on the Drawings and Details and as recommended by the manufacturer and its representative conforming to the applicable portions of these Specifications and the AHJ.

	B. Pump Installation Standards:
	1. Comply with HI 1.4 for installation of centrifugal pumps.
	2. Comply with HI 3.1-3.5 for installation of progressing-cavity sewage pumps.

	C. Wiring Method:  Comply with requirements in Division 16 – Electrical specifications.
	D. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.4 CONNECTIONS
	A. Comply with requirements for piping specified in Division 15 Section "Sanitary Waste and Vent Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing. The representative must have knowledge of proper oper...
	a. After equipment installation but before operated by others, the representative shall inspect the completed installation for soundness (no damaged or cracked components), completeness, correctness of setting and alignment, that the pump(s) are free ...

	2. Upon complete installation of the pump(s), wiring, control panel, piping, valves and all other equipment and material as indicated on the drawings, the pump(s) start up and operation shall be tested with the manufacturer’s representative present to...

	C. Tests and Inspections: Tests and inspections as required by AHJ, Owner, or the design engineer or as indicated in these specifications and the cost of such work shall be included in the cost of the equipment. Field tests shall not be conducted unti...
	1. Perform each visual and mechanical inspection.
	2. Leak Test:  After installation, charge system and test for leaks.  Leak tests shall be separately performed on the wet well and force main.  Repair leaks and retest until no leaks exist.  Test shall be performed in accordance with ACI 350.1R “Testi...
	a. Wet wells which fail to meet leak test requirements shall be pumped, inspected, made watertight, and retested until passage.
	b. All inlets and outlets shall be temporarily plugged or otherwise sealed prior to performing each test.

	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	5. Pump: Prior to acceptance as part of the final inspection, the Contractor shall conduct a field pump performance test.  Each pump shall be subjected to a drawdown test.  Pump(s) shall operate according to the operating conditions specified without ...
	a. Test resistance of insulation for breaks and moisture intrusion with a Megger instrument.
	b. Prior to submergence, the pump shall be run dry and be checked for correct rotation.
	c. All end of pump cables will then be fitted with a rubber shrink fit boot to protect cable prior to electrical installation.


	D. Pumps and controls will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.  Results of all testing shall be provided to the Owner as part of the installation record documentation.  Lowe’s Conformance Submittal and Certification Forms shall be completed with all signatures and received ...

	3.6 STARTUP SERVICE
	A. Engage a factory-authorized service representative to assist in startup service.
	1. The Contractor shall furnish all labor, piping, equipment, oil, grease, power, water and materials required to perform the acceptance testing.
	2. Upon complete installation the Contractor shall perform field acceptance tasks and start-up procedures in the presence of the AJH and Engineer or his authorized representative.
	3. The Contractor shall notify the Owner, AHJ, pump manufacturer’s representative and design engineer no less than 72 hours in advance of pump(s) start up.
	4. The pump unit shall be rejected if the Contractor is unable to demonstrate to the Owner that the pumping units perform satisfactorily. If rejected by the Owner, the Contractor shall remove and replace the defective unit(s) at its own expense. The C...
	5. Start-up and demonstration services specified represent an absolute minimum acceptable level of service and are not intended to limit the responsibilities of the Contractor to comply with all requirements of the Contract Documents. The Contractor s...


	3.7 ADJUSTING
	A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust control set points.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner’s maintenance personnel to adjust, operate, and maintain controls and pumps.
	B. The Manufacturer’s Representative shall start up the equipment and instruct Owner’s personnel in proper operation and maintenance procedures. The Contractor’s Project responsibility is not fulfilled until this step is complete and the equipment is ...
	SANITARY SEWER PUMP CERTIFICATION FORM



	Project 
	ENGINEER CERTIFICATION (Required)
	GENERAL CONTRACTOR CERTIFICATION (Required)
	UTILITY CONTRACTOR CERTIFICATION (Required)
	BUILDING COMMISSIONING CONTRACTOR CERTIFICATION (Required)
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section includes planning, implementation, maintenance and protection of vehicular and/or pedestrian traffic during construction. Maintenance and protection of traffic includes furnishing, assembling, placing and relocating traffic ...
	1. Concrete Paving.
	2. Asphalt Paving.
	3. Curbs and gutters.
	4. Walkways.
	5. Utilities Construction

	B. Related Sections include the following:
	1. Division 2 Section "Facility Sanitary Sewer" for utilities construction
	2. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	3. Division 2 Section "Hot Mix Asphalt Paving" for surface paving
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for surface paving.
	5. Division 2 Section "Concrete Pavement Curb and Sidewalk" for joint sealants of joints
	6. Division 2 Section “Storm Drainage” for utilities construction


	1.03 REFERENCE STANDARDS
	A. Standard Specifications of the State Department of Transportation.
	B. Manual on Uniform Traffic Control Devices (MUTCD), Part VI Standards and Guides for Traffic Control for Streets and Highway Construction, Maintenance Utility and Incident Management Operation, latest edition.

	1.04 SUBMITTALS
	A. Traffic Control Drawing:  If a traffic control drawing has been prepared by the engineer, it shall be the Contractor’s responsibility to review the drawing prior to implementation. Any proposed changes shall be submitted to the Engineer and the Own...

	1.05 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 2 Section "Project Management and Coordination."

	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -   PRODUCTS
	2.01 MATERIAL
	A. Contractor shall provide all materials necessary to perform the work including but not limited to: Breakaway Barricades, Construction Signs, Reflectorized Drums, Floodlights for Nighttime Operations, Illuminated Flashing Arrows/Warning Lights, Pre-...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine work area to assess continuity of function, movement of traffic, pedestrian movement, property utilities, potential safety hazards and other traffic control elements.

	3.02 PREPARATION
	A. Prior to beginning construction, traffic control devices shall be in place. Traffic control devices shall be kept clean and maintained in good condition until no longer required for the project, at which time they shall be removed from the project ...
	B. Where necessary for pedestrians to cross or walk within the limits of the project temporary sidewalks and/or handicapped ramps shall be provided, maintained and removed at the completion of the work.
	C. Work which closes or alters the use of existing roadways shall not be u undertaken until adequate temporary or permanent provisions for traffic control have been approved and installed.
	D. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 GENERAL
	A. Traffic control devices must be in good condition. Traffic control devices, other than those shown on the drawings shall conform to the MUTCD and authorities having jurisdiction.
	B. When the construction involves improvement of an existing roadway, the roadway shall be kept open to traffic unless otherwise approved or shown on the drawings.
	C. The portion of the roadway that is opened to traffic shall adequately accommodate the vehicular traffic. Temporary approaches, crossings, intersections and access to roadways, businesses, residences, parking lots, schools, police and fire stations,...
	D. Any damage to the newly constructed or existing pavement within the limit of the project or adjacent to the project that was caused by the Contractor’s operations shall be repaired at the Contractor’s expense.
	E. Any restriction of required traffic lane widths or diversion of traffic at any time is subject to approval of authorities having jurisdiction.
	F. Except as necessary during the actual working hours as approved, equipment, materials, personnel or vehicles shall not occupy any travel way, shoulder, median or sidewalk area within 30 feet of the project limit that is open to traffic.
	G. The Contractor shall perform daily inspections, including weekends and holidays, including inspections at night, and take all corrective action to ensure compliance with the traffic control plan and other approved standards. The duties shall includ...
	1. Setup and removal of all traffic control devices in accordance with the contract documents;
	2. Correction of deficiencies of traffic control devices within 2 hours of discovery or notification by the engineer;
	3. Repositioning traffic control devices displaced by traffic or construction equipment;
	4. Covering or uncovering any conflicting signs or signals as appropriate;
	5. Repairing or replacing damaged traffic control devices;
	6. Replacing batteries, light bulbs, control panels, and other electrical components;
	7. Keeping all traffic control devices clean;
	8. Adding fuel and oil to power units for traffic control devices;
	9. Properly storing and packing equipment and vehicles so as not to create a traffic hazard;
	10. Properly storing traffic control devices when not in use; and,
	11. Eliminating, covering, or protecting all excavations or drop-offs greater than 2 inches deep or sloped with a 6:1 escape ramp with densely graded aggregate base course during non-working periods, or as required by the regulatory authority having j...


	3.04 NIGHTTIME OPERATION
	A. All operations that are performed during the non-daylight hours shall be properly illuminated to allow for the complete performance and inspection of the work.  Lighting systems shall be positioned such that they do not cause glare to drivers or an...

	3.05 DETOURS AND LANE CLOSURES
	A. Approval and consent of the regulating authority having jurisdiction shall first be obtained before rerouting traffic.  All necessary arrangements shall be made with such authorities regarding the establishment, maintenance, and repair of such deto...

	3.06 TRAFFIC DIRECTORS
	A. Trained flaggers shall wear a fluorescent orange reflectorized garment when controlling traffic.  Trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the procedures stipulated for flaggers in the Manual on Uniform Traffic Co...
	B. Police Officers shall be provided, when required.  Contact the local municipal police department (48 hours) prior to any operation which necessitates a policed traffic director.

	3.07 TEMPORARY PAVEMENT MARKINGS AND TAPES
	A. See Division 2 Section 02741 “Hot Mix Asphalt Paving” and 02751 “Concrete Pavement Curb and Sidewalk” (Forthcoming Division 32 Sections 321216 – Asphalt Paving and 321313 – Concrete Paving.)

	3.08 ADVANCED WARNING SIGNS
	A. The placement of signs shall be adjusted if they create interference in a sidewalk area or driveways, other existing signs, trees or reduced visibility due to horizontal and vertical curvature of the roadway.
	B. Upon installing the signs, the signs should be examined at night to determine if secular glare is apparent and if so signs shall be adjusted/aligned by shimming the sign.
	C. Sign faces shall be so position in relation to a line normal to the adjacent edge of traveled way that the sign face is rotated about its edge, nearest the traveled way, through an angle of 5 degrees in the direction of travel.
	D. All sign faces and support surfaces shall be cleaned of all foreign matter.
	E. When blasting operations are within 1,000 feet of a travel way the Contractor shall provide temporary warning signs required by the regulatory authority having jurisdiction.



	02630_Storm_Utility_Drainage_Piping.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, (Forthcoming Division 31, Division 32 and Division 33) apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Pressure pipe couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Drains.
	8. Encasement for piping.
	9. Manholes.
	10. Channel drainage systems.
	11. Catch basins.
	12. Stormwater inlets.
	13. Stormwater detention structures.
	14. Pipe outlets.
	15. Dry wells.
	16. Stormwater disposal systems.


	1.03 STANDARDS
	1. A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	2. A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	3. A760 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	4. A762 – Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
	5. A798 – Standard Specification for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications
	6. B745 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	7. B788 – Standard Practice for Installing Factory-Made Corrugated Aluminum Culverts and Storm Sewer Pipe
	8. A761– Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	9. A807 – Standard Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other Applications
	10. A964 – Standard Specification for Corrugated Steel Box Culverts
	11. B746 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	12. B789 – Standard Practice for Installing Corrugated Aluminum Structural Plate Pipe for Culverts and Sewers
	13. B864 – Standard Specification for Corrugated Aluminum Box Culverts
	14. C76 – Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
	15. C443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
	16. C478 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	17. C507 – Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe
	18. C913 – Precast Concrete Water and Wastewater Structures
	19. C923 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	20. C990 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	21. C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	22. C1433 – Standard Specification for Precast Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	23. C1478 – Standard Specification for Storm Drain Resilient Connectors Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals
	24. C1479 – Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
	25. C1577 – Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD
	26. C1675 – Practice for Installation of Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	27. D698-07e1 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	28. D1056 – Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	29. F2306 – Standard Specification for 12 to 60 in. Annular Corrugated Profile-Wall Polyethylene Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications
	30. D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	31. D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	32. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Elastomeric Seals
	33. F477 – Standard Specification for Elastomeric  Seals (Gaskets) for Joining Plastic Pipe
	34. F794 – Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter
	35. F949 – Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	36. F2418 – Standard Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers
	37. F2510 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures and Corrugated High Density Polyethylene Drainage Pipes
	38. F2562 – Specification for Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-Pressure Drainage and Sewerage
	39. C1504 – Standard Specification for Manufacture of Precast Reinforced Concrete Three-Sided Structures for Culverts and Storm Drains
	1. M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	2. M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	3. M196 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	4. M198 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	5. M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	6. M245 – Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains
	7. M252 – Standard Specification for Corrugated Polyethylene Drainage Pipe
	8. M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe
	9. M288 – Standard Specification for Geotextile Specification for Highway Applications
	10. M294 – Standard Specification for Corrugated Polyethylene Pipe, 12” through 60” Diameter
	11. M43 – Standard Specification for Sizes of Aggregate for Road and Bridge Construction
	12. M190 – Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
	13. M199 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	14. AASHTO LRFD Bridge Design Specifications Sections 3 & 12
	15. AASHTO LRFD Bridge Construction Specifications Sections 26, 27 and 30
	16. AASHTO PP63 – Pipe Joint Selection for Highway Culvert and Storm Drains
	1. C110 – Standard for Ductile-Iron and Gray-Iron Fittings
	2. C111 – Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C151 – Standard for Ductile-Iron Pipe, Centrifugally Cast
	1. 301 – Specifications for Structural Concrete
	2. 318 – Building Code Requirements for Structural Concrete and Commentary
	E. American Concrete Pipe Association
	1. LRFD Fill Height Tables for Concrete Pipe
	2. LRFD Fill Height Tables for Elliptical Concrete Pipe
	3. Post Installation Evaluation and Repair of Installed Reinforced Concrete Pipe
	4. Concrete Pipe and Box Culvert Installation Manual


	1.04 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittals at the end of this section:
	1. Storm Drainage Conformance Submittal

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Catch basins stormwater inlets and dry wells.  Include plans, elevations, sections, details, frames, covers, and grates.
	3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, covers, and concrete design-mix reports.

	D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	E. Field quality-control reports.
	F. Markings:  Markings shall be provided on all products as specified in the product’s corresponding ASTM standard (i.e. date of manufacture, manufacturer name, product type, etc.)
	G. Project Record Drawings: Accurately record as-built locations of pipe runs, connections, catch basins, cleanouts, top elevations, and invert elevations. Identify and describe unexpected variations of subsurface conditions and location of any utilit...

	1.05 QUALITY ASSURANCE
	A. All costs associated with re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. Owner reserves the right to direct any inspection that is deemed necessary. Contractor shall provide free access to s...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic, pipe, and fittings in direct sunlight.
	B. All pipe shall be protected against impact, shock and free fall, and only equipment of sufficient capacity and proper design shall be used in the handling of the pipe. Pipes and chambers shall not be rolled or dragged over any surface. The Contract...
	C. Protect pipe, pipe fittings, and seals from dirt and damage.
	D. Damage to Pipe or Chambers:
	1. Each length of pipe or chamber shall be inspected for defects and cracks before carefully being lowered into the trench.
	2. Bituminous coated pipe shall be handled with special care and repair of damaged coating shall conform to AASHTO M190.
	3. Pipe or chambers which are defective from any cause, including damage caused by handling, storage or any other reason as determined by the Owner to be not repairable, shall be unacceptable for installation and shall be replaced at no cost to the Ow...
	4. Pipe or chambers that are damaged or disturbed through any cause prior to acceptance of the work shall be repaired, realigned, or replaced as directed by the Owner at no expense to the Owner.

	E. Handle manholes according to manufacturer's written rigging instructions.
	F. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

	1.07 PROJECT CONDITIONS
	A. Removal/Relocation of Existing Utilities: The Contractor shall be responsible for removal and/or relocation of existing utilities, whether shown or not shown on the drawings, at locations where conflicts occur with proposed storm drainage improveme...
	B. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, CULVERT PIPE AND FITTINGS
	A. Pipe:  ASTM A716, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 ALUMINIZED PIPE AND FITTINGS
	A. Aluminized Steel Type 2 Corrugated Steel Pipe 2 (CMP):
	1. Pipe for the specified diameter (rise x span for pipe-arches), gage and corrugation shall be made in conformance to ASTM A760 (AASHTO M36) and meet the material requirements of ASTM A929 (AASHTO M 274) for aluminized steel (Type 2).
	2. Minimum thickness shall be 16 gage for pipe diameters 10-24 in., 14 gage for diameters 30-48 in. Stormwater detention systems only: 12 gage for diameters 54-96 in. and 10 gage for diameters 102 in. and larger, but not less than the diameter indicat...
	3. Pipe joining systems shall utilize corrugated bands to the width and thicknesses defined in ASTM A760 for aluminized (Type 2) steel. Band connectors shall also meet the requirements of ASTM A760. Where leakage is a concern the joining system shall ...
	4. CMP larger than 48 in. diameter is allowed for subsurface stormwater detention systems only.


	2.03 HDPE PIPE AND FITTINGS
	A. High Density Polyethylene Pipe (HDPE) Smooth Interior Pipe:
	1. Pipe and Fittings: Shall conform to AASHTO M252, M294 and/or ASTM F2306 unless otherwise shown on the Drawings.
	2. Bell and spigot joints shall meet the water tight requirements of ASTM D3212.
	3. Maximum permitted diameter is 48 in.
	4. See drawings for bedding details.


	2.04 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings:  ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings.

	B. PVC Corrugated Sewer Piping:
	1. Pipe:  ASTM F 949, and ASTM F 794 PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets:  ASTM F 477, elastomeric seals with joints conforming to ASTM D3212


	2.05 CONCRETE PIPE, BOX CULVERT SECTIONS, ELLIPTICAL PIPE AND FITTINGS
	A. Reinforced-Concrete Pipe and Fittings:  Unless otherwise indicated on the drawings, provide drainage pipe meeting ASTM C76.
	1. Where designated on the drawings, provide RCP with tongue-and-groove joints with a preformed flexible bitumen or butyl-rubber sealant meeting ASTM C990 to form a silt-tight joint.
	2. Where designate on the drawings, provide RCP with bell-and spigot joints with a rubber gasket meeting ASTM C443 to form a leak-resistant joint.
	3. Class III, unless otherwise indicated on the Drawings.

	B. Precast Reinforced Concrete Monolithic Box Sections and Fittings:
	1. Where designated on the drawings, provide RCB with ASTM C990 joints and preformed flexible  bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide monolithic RCB sections to meet ASTM C1433 or ASTM C1577 for the span, rise, design fill height and live load condition indicated on the drawings.

	C. Reinforced  Concrete Elliptical Pipe and Fittings:
	1. Where designated on the drawings, provide elliptical pipe with ASTM C990 joints and preformed flexible bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide elliptical pipe class as indicated on the drawings.


	2.06 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  ASTM C443 (ASTM C443M), rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C564, rubber.
	3. For Fiberglass Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	4. For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	5. For Dissimilar Pipes:  ASTM D5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on the Drawings.

	D. Shielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings

	E. Ring-Type, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings


	2.07 DRAINS
	A. Sub Drains:
	1. Shall be perforated PVC or HDPE unless otherwise indicated on the Drawings.  Installation shall be as shown on the drawings.


	2.08 CLEANOUTS AND PLUGS
	A. Installation shall be as shown on the details and at locations shown on the drawings.
	B. All cleanouts shall have a 2’ x 2’ x 6” thick concrete apron.

	2.09 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A674 or AWWA C105.
	B. Material:  Linear low-density polyethylene film of 0.008 in. (0.20 mm) minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black.

	2.10 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C478 (ASTM C478M) and AASHTO M199, precast, reinforced concrete, of depth indicated, with provision for sealant joints. Heavy-duty traffic rated in accordance with Department of Transportation Standards in which project is located.
	2. Diameter:  48 in. (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as required preventing flotation.
	4. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	5. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	6. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	7. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	9. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	10. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. ...
	11. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as r...

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C913; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	5. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	6. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	7. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...

	C. Manhole Frames and Covers:
	1. Description:  As shown on the Drawings, otherwise provide ferrous; 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange and 26 in. (660 mm) diameter security bolted cover.
	2. Material:  ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.


	2.11 BEDDING AND BACKFILL MATERIAL
	A. Bedding material placement and compaction shall be as specified by trenching and bedding details shown on the drawings.
	B. Haunching, initial backfill, and final backfill material and compaction shall be as specified by trenching and bedding details shown on the drawings.  Material shall be placed per ASTM D698, and compacted in 8 in. (0.2 m) maximum lifts.
	C. Where the foundation material is found to be of poor supporting value or of rock, the Owner may make minor adjustments in the location of the pipe to provide a more suitable foundation.  Where this is not practical, the foundation shall be conditio...

	2.12 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C33, sand.
	3. Coarse Aggregate:  ASTM C33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  (28 day compressive strength) 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 40 or 60 (420 MPa) deformed steel.

	C. Manhole, Catch Basin, and Storm Inlet Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in man...
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  1 percent through manhole unless otherwise detailed on the Drawings.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent unless otherwise detailed on the drawings.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.13 CATCH BASINS
	A. Standard Precast Concrete Catch Basins:
	1. Description:  ASTM C478 (ASTM C478M), precast, reinforced concrete, heavy duty (H20), of depth indicated, with provision for sealant joints.
	2. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	3. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	4. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	6. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	7. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  C...
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	9. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for water-tight pipe connecting to base section.

	B. Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed according to ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint seal...
	1. Joint Sealants:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	5. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for leak-resistant pipe connecting to base section.

	C. Grate and Frame: Per details shown on the drawings. Provide hood with stencil or casting “Dump No Waste – Drains to Waterways” or equal. Provide local casting if required. Provide 6 in. thick rectangular concrete apron, with 18 in. minimum width me...
	1. Rectangular Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include flat grate with small square or short-slotted drainage openings.
	a. Size:  24 in. by 24 in. (610 by 610 mm) minimum unless otherwise indicated.
	b. Grate Free Area:  Approximately 50 percent unless otherwise indicated.

	2. Round, Manhole Type Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26...
	a. Grate Free Area:  Approximately 50 percent unless otherwise indicated.



	2.14 STORMWATER INLETS
	A. Curb Inlets:  Made with vertical curb opening of materials and dimensions according to the details shown on the Drawings.
	B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	C. Combination Inlets:  Made with vertical curb and horizontal gutter openings of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	D. Frames and Grates:  Heavy duty and according to the details shown on the Drawings.

	2.15 STORMWATER DETENTION STRUCTURES
	A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete bottom, walls, and top; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and appu...
	1. Ballast:  Increase thickness of concrete as required preventing flotation.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A 615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...

	B. Corrugated Aluminized Steel Detention Systems:
	1. Piping shall comply with AASHTO M36 for diameters 12”-144”
	2. The material shall be Aluminized Steel Type 2 conforming to AASHTO M274
	3. All fittings shall be reinforced per ASTM A998

	C. Precast Concrete Three Sided Detention Systems:
	1. Precast Concrete Detention Structures shall be manufactured per ASTM C1504
	2. Concrete shall be 4000 psi mix and reinforcing steel shall have a minimum yield strength of 600 ksi

	D. Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26 in. (660 mm) diameter cov...
	E. Precast Reinforced Concrete Monolithic Box Sections for Detention Systems:
	1. Provide precast box culvert sections for detention systems shall comply with ASTM C1433 or ASTM C1577.
	2. Joints shall comply with ASTM C990.
	3. External joint wrap shall comply with ASTM C877, Type III.

	F. Reinforced Concrete Pipe Detention Systems:
	1. Piping shall comply with ASTM C76 for diameters 12”-144”
	2. Joints shall comply with ASTM C990 or ASTM C443.


	2.16 PIPE OUTLETS
	A. Head Walls:  Construction shall be according to details shown on the drawings.  Headwalls shall be cast-in-place reinforced concrete, with apron and tapered sides unless otherwise indicated.
	B. Riprap Aprons:  Broken, irregularly sized and shaped, open graded stone according to Department of Transportation specifications for the state in which the project is located or by using NSSGA's "Quarried Stone for Erosion and Sediment Control”. Un...
	1. Average Size:  NSSGA No. R-6, screen opening 6 in. (150 mm).

	C. Concrete Lined Channels:  Construction shall be in accordance with details shown on the drawings.
	D. Flared-End Sections: Shall meet Department of Transportation standards for the state in which the project is located unless otherwise indicated on the drawings.

	2.17 DRY WELLS
	A. Description:  ASTM C913, precast, reinforced, perforated concrete rings.  Include the following:
	1. Floor:  Cast-in-place concrete.
	2. Cover:  Liftoff-type concrete cover with cast-in lift rings.
	3. Wall Thickness:  4 in. (102 mm) minimum with 1 in. (25 mm) diameter or 1 by 3 in. (25 by 76 mm) maximum slotted perforations arranged in rows parallel to axis of ring.
	a. Total Free Area of Perforations:  Approximately 15 percent of ring interior surface.
	b. Ring Construction:  Designed to be self-aligning.

	4. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	B. Description:  Manufactured PE side panels and top cover that assemble into 50-gal. (190-L) storage capacity units.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Side Panels:  With knockout ports for piping and seepage holes.
	3. Top Cover:  With knockout port for drain.
	4. Filter Fabric:  As recommended by unit manufacturer.
	5. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	C. Description:  Constructed-in-place aggregate type.  Include the following:
	1. Lining:  Concrete blocks or precast concrete rings with notches or weep holes.
	2. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19- to 63 mm) washed crushed stone or gravel.
	3. Cover:  Precast, reinforced-concrete slab designed for structural loading according to ASTM C890 and made according to ASTM C913.  Include slab dimensions that will extend 12 in. (300 mm) minimum beyond edge of excavation, with bituminous coating o...
	4. Manhole:  24 in. (610-mm) diameter, reinforced concrete access lid with steel lift rings.  Include bituminous coating over entire surface.


	2.18 STORMWATER DISPOSAL SYSTEMS
	A. Chamber Systems:
	1. Chambers shall meet the requirements of ASTM F2418 and meet the safety factors recommended by Section 12.12 of the AASHTO LRFD Bridge Design Specifications. Loads for design shall be calculated in accordance with Section 3 of the AASHTO LRFD Bridge...
	2. The chamber manufacturer shall provide design data in accordance with ASTM F2418. Installation shall be in accordance with the details shown on the Drawings.
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. CULTEC, Inc. 878 Federal Road, PO Box 280, Brookfield, CT 06804 (800) 4-CULTEC.
	c. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	d. StormTech LLC. 20 Beaver Road, Wetheresfield , CT 06109 (888) 892-2694

	4. Storage and Leaching Chambers:  Chamber rows shall provide continuous, unobstructed internal space with no internal support panels in order to provide ease of access for inspection and maintenance. Include number of chambers, distribution piping, e...
	5. Geotextile: Shall be enclosed in geotextile fabric for sediment capture and maintenance. Fabric shall be located per manufacturer’s details.
	a. Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit weight of 4 oz./sq. yd. (135 g/sq. m).
	b. Fabric between chamber bottom and the stone foundation shall be AASHTO M288 Class 1 woven for stabilization and filtration.
	c. Fabric between the top of the chamber and the embedment stone shall be AASHTO M288 Class 2 non-woven for separation.

	6. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed, crushed stone or gravel.

	B. Pipe Systems:
	1. Perforated manifold lateral piping complying with AASHTO M 252 or AASHTO M 294, including fittings, couplings, seals, and filter fabric.
	2. Fully perforated Aluminized Steel Type 2 Recharge/Detention System conforming to AASHTO M36. All fittings to be reinforced per ASTM A998.
	3. Basis of Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	c. CONTECH Construction Products, Inc. 9025 Centre Pointe Drive, West Chester, Ohio 45069 (336) 854-2177
	d. Lane Enterprises, Inc., 3905 Hartzdale Drive Suite 514, Camp Hill, PA 17011 (717) 761-8175.




	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 “Earthwork” (Forthcoming Division 31 Section "Earth Moving").

	3.02 PIPING INSTALLATION
	A. Locations and Arrangements:  Contractor shall install all drainage structures, pipe, and chambers in the locations shown on the drawings and/or as approved by the Owner. Pipe shall be of the type and sizes specified on the drawings and shall be lai...
	B. Install piping beginning at low point, on prepared foundation, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manuf...
	C. Install chambers in accordance with manufacturer’s guidelines. Rows of chambers shall be laid out using spacers or appropriate measurements and markings to ensure proper spacing between rows for proper backfill and compaction as specified by the ma...
	D. Manholes, catch basins, and drain inlets shall be constructed as soon as the pipe laying reaches the location of the structures. If the Contractor continues pipe installation without making provisions for completion of the structures, the Owner sha...
	E. Any structure which is miss-located or oriented improperly shall be removed and reconstructed at its proper location, alignment, and orientation without cost to the Owner.
	F. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing storm drainage is indicated.
	G. Precast drainage structures shall be assembled in accordance with the manufacturer’s instructions to form a sound structural unit.
	H. Cast-in-Place drainage structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Concrete shall comply with the requirements of this section.
	I. Solid concrete brick masonry structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Only solid masonry units may be used. Minimum wall thickness shall be 8 in. and minimum bottom slab thickn...
	J. Fittings and Connections:
	1. Silt-Tight Connections:  Reinforced concrete pipe connections to drainage structures shall be made so that the pipe does not project beyond the inside wall of the drainage structure and shall be grouted only with Non-Shrink Grout (ASTM C1107) per d...
	2. Leak-Resistant Connections:  Provide a flexible, leak-resistant boot connection to drainage structures for ALL flexible pipe materials (PVC, HDPE, CMP, DIP, etc.).  For HDPE pipe, provide a flexible boot connection in accordance with ASTM F2510.  W...

	K. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	L. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	M. Install gravity-flow, non-pressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe, or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 24 in. (610 mm) minimum cover.
	4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	7. Install corrugated steel piping according to ASTM A798 and/or Section 26 of the AASHTO LRFD Bridge Construction Specifications.
	8. Install HDPE piping according to ASTM D2321 and/or Section 30 of the AASHTO LRFD Bridge Construction Specifications..
	9. Install PVC profile gravity sewer piping according to ASTM D2321 and ASTM F1668.
	10. Install reinforced-concrete sewer piping according to ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."

	N. Install corrosion-protection piping encasement over the following underground metal piping according to ASTM A674 or AWWA C105:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless cast-iron soil pipe and fittings.
	3. Ductile-iron pipe and fittings.
	4. Expansion joints and deflection fittings.


	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.
	5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	6. Join corrugated steel sewer piping according to ASTM A798/A798M.
	7. Join HDPE pipe according to ASTM D2321
	8. Join PVC cellular-core piping according to ASTM D2321 and ASTM F891 for solvent-cemented joints.
	9. Join PVC corrugated sewer piping according to ASTM D2321 for elastomeric-seal joints.
	10. Join PVC sewer piping according to ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	11. Join PVC profile gravity sewer piping according to ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.
	12. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints for leak-resistant systems or butyl rubber sealant materials for soil tight systems.
	13. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.04 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.05 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

	B. Set cleanout frames and covers in cast-in-place concrete, 24 by 24 by 6 in. (600 by 600 by 150 mm) deep.  Set with tops flush with adjacent grade. At pavement areas and at roads set frames and covers with tops flush pavement surface.

	3.06 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in vehicle service areas.

	B. Install drains according to details on the plans and manufacturer’s installation requirements..
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Assemble trench sections with flanged joints.

	3.07 MANHOLE INSTALLATION
	A. General:  Install manholes, complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C891.
	C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions.
	D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 in. (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.08 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Frames, Grates and Hoods
	1. Set frames and grates to elevations indicated.
	2. Firmly embedded in mortar approximately 1 in. thick and aligned to fit the top section of the structure.
	3. Brick set in mortar used to adjust the frame to finished grade shall be limited to no more than four (4) courses for precast structures and have a minimum wall thickness of 8 in.


	3.09 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Construct riprap of broken stone, as indicated.
	C. Install outlets that spill onto grade, anchored with concrete, where indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	E. Construct energy dissipaters at outlets, as indicated.

	3.10 MODIFICATION OF EXISTING STRUCTURES
	A. General: The Contractor shall alter, reconstruct and/or convert existing structures where and as shown on the drawings, and/or as approved by the Owner. Alterations shall be performed with the same type, grade and quality material as used in the or...
	B. Damage to Existing Structures: The Contractor shall exercise care during all alterations, reconstructions, or conversions so as not to damage any portion of the existing structures or pipe to remain. Any damage caused by the Contractor shall be rep...

	3.11 ROOF DRAINS AND LEADERS
	A. The site Contractor shall install roof downspout leaders as shown on the drawings to within 5 ft. of the building limits. If work by others is complete then the Contractor shall complete the connection. If future connections will be required by oth...
	B. All roof drain leader piping connections shall utilize watertight prefabricated fittings and drainage structures.

	3.12 DRY WELL INSTALLATION
	A. Excavate hole to diameter of at least 6 in. (150 mm) greater than outside of dry well.  Do not extend excavation into ground-water table.
	B. Install precast, concrete-ring dry wells according to the following:
	1. Assemble rings to depth indicated.
	2. Extend rings to height where top of cover will be approximately 8 in. (203 mm) below finished grade.
	3. Backfill bottom of inside of rings with filtering material to level at least 12 in. (300 mm) above bottom.
	4. Extend effluent inlet pipe 12 in. (300 mm) into rings and terminate into side of tee fitting.
	5. Backfill around outside of rings with filtering material to top level of rings.
	6. Install cover over top of rings.

	C. Install manufactured, PE dry wells according to manufacturer's written instructions and the following:
	1. Assemble and install panels and cover.
	2. Backfill bottom of inside of unit with filtering material to level at least 12 in. (300 mm) above bottom.
	3. Extend effluent inlet pipe 12 in. (300 mm) into unit and terminate into side of tee fitting.
	4. Install filter fabric around outside of unit.
	5. Install filtering material around outside of unit.

	D. Install constructed-in-place dry wells according to the following:
	1. Install brick lining material dry and laid flat, with staggered joints for seepage.  Build to diameter and depth indicated.
	2. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on side for seepage.  Install precast concrete rings with notches or weep holes for seepage.  Build to diameter and depth indicated.
	3. Extend lining material to height where top of manhole will be approximately 8 in. (203 mm) below finished grade.
	4. Backfill bottom of inside of lining with filtering material to level at least 12 in. (300 mm) above bottom.
	5. Extend effluent inlet pipe 12 in. (300 mm) into lining and terminate into side of tee fitting.
	6. Backfill around outside of lining with filtering material to top level of lining.
	7. Install manhole over top of dry well.  Support cover on undisturbed soil.  Do not support cover on lining.


	3.13 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318 and ACI 350R.
	B. No concrete or masonry shall be placed when the temperature is below 40 degrees Fahrenheit, or when indications are for lower temperatures within 24 hours, unless protection of concrete and masonry is approved by the Owner. Damage to the structure ...

	3.14 STORMWATER DISPOSAL SYSTEM INSTALLATION
	A. Chamber Systems:  Excavate trenches of width and depth, and install system and backfill according to chamber manufacturer's written instructions.  Include storage and leaching chambers, filtering material, and filter mat.
	B. Piping Systems:  Excavate trenches of width and depth, and install piping system, filter fabric, and backfill, according to piping manufacturer's written instructions.

	3.15 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified in Division 22 Section "Facility Storm Drainage Piping."
	B. Connect force-main piping to building's storm drainage force mains specified in Division 22 Section "Facility Storm Drainage Piping." Terminate piping where indicated.
	C. Compliance with Existing Facilities:
	1. Connections made into existing drainage facilities shall be performed in accordance with the requirements of the Owner of the facility.  Construction within a public right-of-way will conform to all requirements of the regulatory authority having j...
	2. The contractor shall make all required connections of the proposed drainage facilities into existing drainage facilities where shown on the drawings and/or as approved by the Owner.

	D. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6 in. (150-mm) overlap, with not less than 6 in. (150 mm) of c...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 in. (150 mm) of concrete with 28-day ...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 in. (76 mm) of concrete to be packed around e...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	E. Connect to sediment interceptors specified in Section "Sanitary Sewer."
	F. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.16 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8 in.  (203 mm) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove and backfill manhole locations as recommended in the geotechnical report and as indicated on the Drawings.
	3. If not indicated in the geotechnical report or on the Drawings, remove top of manhole or structure down to at least 36 in. (915 mm) below final grade.  Fill to within 12 in. (300 mm) of top with stone, rubble, or gravel.  Fill to top with concrete.

	C. Backfill to grade according to Division 31 Section "Earth Moving."

	3.17 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over all storm drainage piping and over edges of underground structures.


	3.18 PROTECTION AND CLEANING
	A. The Contractor shall maintain all pipe and chamber installations and drainage structures in a condition such that they will function continuously and shall be kept clean of silt, debris, and other deleterious substances until the project has achiev...
	B. The Contractor shall use all erosion and sediment control measures necessary to assure construction sediments (or other pollutants) do not reach stormwater pipe and/or chamber installations.

	3.19 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 in. (610 mm) of backfill is in place, and again at completion of Project (See 3.20 Post Installation Inspection).
	1. Submit separate signed reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection exceeding 5%.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration or Ex-filtration: Water leakage into or out of the installed piping when leak-resistant connections are provided.  Maximum infiltration or ex-filtration rate of 250 gals./in.dia./mile of piping/24 hours.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements in Section 3.20.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours advance notice.
	4. Submit separate report for each test.
	5. Gravity Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F1417.
	c. Option:  Test concrete piping according to ASTM C924, ASTM C969 or ASTM C1103.  Note, pipe tested in accordance with ASTM C924 or ASTM C969 shall be filled with water and allowed to saturate for 72 hours prior to conducting field tests.

	6. Force Main Storm Drainage Piping:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" Section.
	b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Repair or replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.20 POST INSTALLATION INSPECTIONS
	A. Upon completion of the work and before final acceptance by the Owner, the entire drainage system shall be subject to a final inspection in the presence of the Owner and/or the Project Engineer.  The work shall not be considered complete until all r...
	B. Second Final Post Installation Inspection: (If required for the Project) The Owner shall require a second final post installation inspection.
	1. Final post installation inspections (if required) shall be conducted no sooner than 2 months before the end of the one year warranty.
	2. Final post installation inspections shall utilize a video camera and laser profiler/deflectometer or a video camera and go-no-go Mandrel.  Lasers shall be calibrated to the pipe diameter as shown on the construction plans.

	C. Initial and final post installation inspections shall be performed and reported, at the Contractor’s expense, by a National Association of Sewer Service Companies (NASSCO) Certified Pipe Inspector. Reports of storm pipe assessments shall be submitt...
	D. The initial and post installation inspection report shall include: a copy of all video taken (if required), pipe location identification, equipment used for inspection, inspector name, deviation from design grade, deviation from line, deflection of...
	E. For RCP: Initial and post installation inspections shall be subject to the limits defined in Section 27 of the AASHTO LRFD Bridge Construction Specifications.  Cracks having a width greater 0.05 to 0.10 inches shall be evaluated based on the site’s...
	F. For CMP and HDPE: initial and post installation inspection deflections shall be subject to the limits defined in Section 26 (Metal Culverts) and Section 30 (Thermoplastic Pipe) of the AASHTO LRFD Bridge Construction Specifications.  The initial pos...

	3.21 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.


	High Density Polyethylene (HDPE) Pipe, AASHTO M252, M294, Rubber Gasket Joints ASTM F477, silt-tight or watertight designations as specified:
	Polyvinyl Chloride (PVC) Pipe, Rubber Gasket Joints ASTM F477:
	Aluminized Steel Type 2 Corrugated Steel Pipe (CMP), AASHTO M36/M274 or ASTM A760/A929, silt-tight or watertight designations as specified:
	Aluminized Steel Type 2 Spiral Ribbed Pipe (Type IR), AASHTO M274 or ASTM A929 and AASHTO M36 or ASTM A760, silt-tight or watertight designations as specified:
	Ductile Iron Pipe (DIP), AWWA C151, Fittings AWWA C110, Gaskets AWWA C111:
	Stormwater Collection Chambers ASTM F2418
	Product Verification:
	The trench drains installed in this store will meet the product guidelines of Section 334100-2.13 “POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold milling of existing hot-mix asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt paving overlay.
	5. Asphalt surface treatments and sealcoat.
	6. Imprinted asphalt.

	B. Related Sections:
	1. Division 02 Section “Demolition" (forthcoming “Structure Demolition”) for demolition, removal, and recycling of existing asphalt pavements, and for geotextiles that are not embedded within courses of asphalt paving.
	2. Division 2 Section "Earthwork" (forthcoming Section “Earth Moving”) for aggregate subbase and base courses and for aggregate pavement shoulders.
	3. Division 2 Sections for other paving installed as part of crosswalks in asphalt pavement areas.
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for concrete pavement and concrete pavement markings.
	5. Division 2 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving terminations.
	6. Division 2 Section "Unit Paving" for bituminous setting bed for pavers.
	7. Division 2 Section “Pavement Markings”


	1.03 REFERENCE STANDARDS
	1. M140 - Standard Specification for Emulsified Asphalt Nineteenth Edition; Revised Per Interim Specifications - Specifications - 1999 R(1998)
	2. M226 -Standard Specification for Viscosity Graded Asphalt Cement Nineteenth Edition R(1996)
	3. T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus Nineteenth Edition; ASTM D1559-76
	4. PP46-01 – Recommended Practice for Geosynthetic Reinforcement of the Aggregate Base Course of Flexible Pavement Structures, April 2001 Interim Edition of the AASHTO Provisional Standards.
	1. D1559 – Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	2. D2041 - Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
	3. D2171 – Standard Test Method for Viscosity of Asphalts by Vacuum Capillary Viscometer (RAP Asphalt Mixes)
	4. D1388-96 – Standard Test Method for Stiffness of Fabrics, Option A
	5. D3786 – Standard Test method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics
	6. D4355 – Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet Light and Water
	7. D4439 – Terminology for Geotextiles
	8. D4873 – Guide for Identification, Storage, and Handling of Geotextiles
	9. D6637-01 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-rib Tensile Method
	10. D4354-96 – Practice for Sampling of Geosynthetics for Testing
	11. D4759-92 – Practice for Determining the Specification Conformance of Geosynthetics
	12. D5818-95 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage
	13. ASTM D-140 Standard Practice for Sampling of Bituminous Materials
	14. ASTM D-449 Asphalt Used in Damp-proofing and Waterproofing, Type II and III
	15. ASTM D-2939 Standard Test Methods Emulsion Bitumen’s Use as Protective Coatings
	16. ASTM D-3405 Joint Sealant Hot-Applied for Concrete and Asphalt Pavement
	17. ASTM D-3320 Emulsified Coal Tar Pitch (Mineral Colloid Type)
	18. ASTM D-3910 Design, Testing and Construction of Slurry Seal
	1. MS-2 – Mix Design Method for Asphalt Concrete and Other Hot Mix Types
	2. MS-22 – Principles of Construction of Hot-Mix Asphalt Pavement, Addendum

	1.04 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. Geosynthetics:
	1. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with the surrounding soil, rock, or earth to function primarily as reinforcement.
	2. Non-woven Geotextile: An interlayer (paving fabric) used above fatigued asphalt or binder layer and beneath asphalt pavement overlay to provide a permanent moisture barrier and to retard reflective cracking.
	3. Woven Geogrid: A geogrid product formed by weaving discrete strips of polymer into a network. These geogrids usually require a protective coating to protect the polymer from premature degradation.
	4. Welded Strip Geogrid: A geogrid product formed by heat bonding (welding) discrete strips of polymer into a network.
	5. Average Roll Value: Minimum Average Roll Value (MARV) is property value calculated as typical minus two standard deviations.


	1.05 SUBMITTALS
	A. Product Data:  Contractor to submit mix design using either of the two methods below for each pavement course and each type of product indicated.  Mix design data submittal shall be submitted to the Owner for review and approval 45 days prior to sc...
	1. “Marshall Stability”: Marshall Stability design mix submittals shall include type and name of mix, gradation analysis, grade of asphalt cement, Marshall Stability in pounds flow, effective asphalt content in percent (%), and corresponding copies of...
	2. “Superpave”: Superpave design mix submittals may be submitted in lieu of a “Marshall Stability” design mix, meeting the specifications of the governing State Department of Transportation or regulatory authorities having jurisdiction.

	B. Material Certificates: Contractor shall submit product data statement (at end of this Section) stating that asphalt mix to be supplied complies with the specifications of the governing State Department of Transportation or regulatory authority havi...
	C. Samples for Verification:  For the following products (if used on the project), in manufacturer's standard sizes unless otherwise indicated:
	1. Each paving fabric, 12 by 12 inches (300 by 300 mm) minimum.
	2. Each pattern and color of imprinted asphalt.

	D. Cutting and Patching Proposal: Where asphalt cutting and patching is necessary to complete the work, the Contractor shall submit a proposal describing procedures to be followed at least 10 days prior to the time cutting and patching will be perform...
	1. Extent of cutting and patching including how it will be performed and why it cannot be avoided.
	2. Changes to existing construction describing anticipated results including a description of any changes to structural elements, operating components, changes in building appearance and other significant visual elements.
	3. List of products to be used and firms or entities that will perform the work.
	4. Dates when cutting and patching will be performed.
	5. List of utilities that will or could be affected, list of utilities that will be relocated, and a list of utilities that will be temporarily out of service. If existing utilities will be out of service provide length of time service will be disrupted.
	6. Indicate if cutting and patching will involve adding reinforcement to structural elements and provide details necessary to integrate reinforcement with the original structure.
	7. Owner’s approval must be received prior to proceeding with the work. Owner approval does not waive its right to later require removal and replacement of unsatisfactory work.

	E. Asphalt Seal Coat: (Note: Section 02770 Asphalt Seal Coat no longer exists).
	1. Submit materials certificate to the Owner, which is signed by the Contractor, certifying that materials comply with, or exceed the requirements herein. One materials certificate shall be submitted for each batch plant furnishing materials. Submitta...
	2. Sealcoat design shall be 100% consistent with the requirements of the regulatory agency in which the project is located and as approved by the Owner.
	3. Submit Weather Data Field Report within 10 days of asphalt sealcoat completion and prior to final payment for the work.

	F. Geotextiles:
	1. Submit product data sheet and certification from the Manufacturer that the geotextile or geogrid product supplied meets the requirements of this Section. Manufacturer’s certificate to include statement that furnished geotextile meets MARV requireme...
	2. Manufacturing Quality Control test results shall be provided upon request.
	3. Submit Manufacturer’s installation instructions and general recommendations

	G. Qualification Data:  For qualified manufacturer and Installer.

	1.06 QUALITY ASSURANCE
	A. Hot Mix Asphalt
	1. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	2. Installer Qualifications for Imprinted-Asphalt: A manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt if required for this Project.
	3. Comply with Asphalt Institute Manual MS-22, “Construction of Hot Mix Asphalt Pavements”, unless more stringent requirements are indicated.
	4. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	B. Cutting and Patching Asphalt
	1. The Contractor shall perform all cutting, fitting or patching that may be required to complete the work or to make its several parts fit together properly. The Contractor shall not damage or endanger any portion of the work or any other work by the...
	2. Cutting and Patching activities shall not change load caring capacity or load-deflection ratio of structural elements or reduce the capacity of operational elements to perform as intended or increase required maintenance or decrease operational lif...
	3. Cutting and Patching shall not reduce the building’s aesthetic qualities (as determined by the Owner) and shall remove and replace construction that has been cut and patched in a visually unsatisfactory manner (as determined by the Owner).
	4. Contractor shall, if possible retain original installer or fabricator to cut and patch work described. If original installer or fabricator is not available, engage another recognized, experienced and specialized contractor to do the work.

	C. Asphalt Sealcoat
	1. Installer Qualifications:  Asphalt sealcoat contractors are required to obtain all licenses, permits and fees necessary to perform the application of seal coating as required by federal, state, or local governing authority in the area in which the ...
	2. SealMaster Endorsement: Installer qualifications for application of asphalt sealcoat include preferred contractor status by SealMaster. Installer will be requested to provide evidence of endorsement by SealMaster.
	3. Sealcoat Installer Experience:
	a. Evidence of previously completed satisfactory work shall be presented as requested by the Owner.
	b. Five years experience in application of asphalt sealcoat at retail parking facilities with greater than 300 parking spaces.
	c. Greater than 100,000 square yards application of PMM or PMCTS asphalt sealcoat in the past two years.
	d. Provide listing of type of material, square yards, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.

	4. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of the regulatory authority having jurisdiction and State Department of Transportation for asphalt paving work.
	a. Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where approved in writing by the Owner.
	b. Polymer Modified Coal Tar Sealer (PMCTS) shall not be used in areas where prohibited by local regulatory agency.


	D. Geosynthetics:
	1. Pre-Construction Conference: Prior to installation of any pavement overlay geotextile system, the Contractor shall arrange a meeting at the site with the geotextile material supplier and, where applicable the geotextile installer. The Owner and the...
	2. Sampling and Testing: Sampling and testing to verify conformance with specification in accordance with ASTM D 4354.
	3. Acceptance: Shall be in accordance with ASTM D 4759 based on testing of either conformance submittal using Procedure A of ASTM D 4354 or based on manufacturer’s certifications and testing of quality control samples obtained using Procedure B of AST...
	4. Sewn Seams (if required): Field sewn or factory sewn samples shall be submitted to Engineer for approval prior to installation. Submit 6 foot (2 meter) length of sewn seam for approval.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver Sealcoat material to the Project site in the tanker supplied by the manufacturer w/ unbroken seals bearing the manufacturer’s labels with brand name, type of material, date of production, & directions for onsite handling & storage.  Materia...
	B. Geotextiles:
	1. Labeling, shipment and storage shall follow ASTM D 4873.
	2. Product labels shall clearly show the manufacturer or supplier name, style name and roll number.
	3. Each shipping document shall include a notation certifying that the material is in accordance with the manufacturer’s certificate.
	4. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage to shipment, water, sunlight, and contaminates. Protective wrapping shall be maintained during shipment and storage. If wrapping is damaged prior to ...
	5. During storage rolls to be elevated above ground and adequately protected from construction damage, extended exposure to ultraviolet radiation, precipitation, chemicals, flames, sparks, temperatures below -20 deg C (-29 deg C) or in excess of 71 de...


	1.08 PROJECT CONDITIONS
	A. Store Operations: All cold milling existing asphalt pavement, cutting and patching, paving, surface treatments, and sealcoat work at properties with existing open retail facilities shall at all times not interfere with normal retail operations.
	1. All sealcoat and/or restriping projects shall be phased so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping. Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date. Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in advan...

	B. Environmental Limitations:  Do not apply asphalt materials if sub-grade is wet or excessively damp, during rainy weather, if rain is imminent or expected before time required for adequate cure, if the sub-grade or base course is frozen or if the ai...
	1. Tack Coat:  Minimum ambient temperature in the shade has been 40 degrees F for at least 12 hours immediately prior to application or minimum.
	2. Asphalt Base Course:  Minimum surface temperature of 35 deg F and rising at time of placement.
	3. Asphalt Binder (Intermediate) Course: Minimum surface temperature of 40 deg F (5 deg C) and rising at the time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 50 deg F (10 deg C) at time of placement.
	5. Asphalt Crack Seal (polymer-modified bituminous sealant): Ambient temperature of at least 40 deg F (5 deg C) and rising, with no fog or dew present. Early morning applications shall be performed in direct sunlight.
	6. Asphalt Surface Treatments and Sealcoat:
	a. Minimum surface temperature of 50 deg F (10 deg C) and rising for a period of 24 hours after application. Do not apply if rain is imminent within 8 hours or when relative humidity exceeds 85%.
	b. Do not apply sealcoat when dew point and temperature are within 5 degrees F.
	c. Do not apply sealcoat when temperature is 90 degrees F and above without first cooling the surface with a fine mist of water (fogging). Fogging should only be performed to provide a damp surface without causing any runoff. All fogging activities mu...
	d. Sealcoat shall not be applied between September 15 and May 1 unless approved by Owner in writing
	e. All storm water or utility inlets, structures, manhole covers, access covers, concrete aprons, etc shall be protected during installation.
	f. Stormwater inlets shall be covered with fabric inlet protection to absolutely protect surface water from contamination by the sealcoat material and paint before becoming dry.
	g. Contractor shall request landscape irrigation system be shut off from the controller prior to, during application, and for 24 hours following completion of application of sealcoat.
	h. Potential hand irrigation water runoff from garden center slab shall be managed by store personnel prior to, during application, and for 24 hours following completion of application of sealcoat. It shall be the Contractor’s responsibility to notify...


	C. Imprinted Asphalt Paving (If Used on Project):  Proceed with coating imprinted pavement only when air temperature is at least 50 deg F (10 deg C) and rising and will not drop below 50 deg F (10 deg C) within 8 hours of coating application.  Proceed...


	PART 2 -  PRODUCTS
	2.01 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, or combinations thereof.

	2.02 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, performance grade as specified by local authorities having jurisdiction or state department of transportation.
	B. Asphalt Cement:  Type and grade of asphalt cement for the paving mixture shall comply with the applicable requirements of AASHTO M 226, Table 2, and meeting governing DOT specifications.
	C. Tack Coat:  Performance Grade (PG) 64-22 or SealMaster SS-1H Asphalt Binder. Emulsified asphalt applications shall meet the requirements of AASHTO M 140 and the governing DOT specifications.
	D. Hot Mix Asphalt: Unless otherwise noted on the drawings, the design mix shall have the minimum stability base in accordance with AASHTO T245 or ASTM D 1559 and as specified by the State Department of Transportation in which the Project is located.
	E. Reclaimed Asphalt Pavement (RAP): May be utilized as approved by the Owner. No more than 25% (total mixture) of RAP material shall be utilized in proposed mixes and shall meet the governing State Department of Transportation specifications. The ori...
	F. Water:  Potable.
	G. Undersealing Asphalt:  ASTM D 3141, pumping consistency.
	H. Asphalt Seal Coat Equipment:
	1. Self-propelled squeegee equipment shall have at least two squeegee or brush devices (one behind the other) to assure adequate distribution and penetration of sealer into the bituminous pavement. Equipment shall have continuous agitation or mixing c...
	2. Pressurized spray application equipment shall be capable of spraying pavement sealer with sand added. Equipment shall have continuous agitation or mixing capabilities to maintain homogenous consistency of pavement sealer mixture throughout the appl...
	3. Hand squeegee and brushes shall be acceptable only in areas where practicality prohibits the use of mechanized equipment.

	I. Asphalt Surface Treatments - Seal Coat: Material shall be as selected by the Owner and as permitted in the jurisdiction in which the project is located.
	1. Sealmaster Polymer Modified  MasterSeal (PMM) is to be used where specified and approved by the Owner, and in conformance with the following specifications:
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 43% - 47%
	c. Ash Non Violates: 42% - 52%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.15 – 1.25
	f. Drying Time: 8 hours max.
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	2. SealMaster Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where requested by the Owner in writing and approved by the local jurisdiction where project is located. Note as of the date of this specification: Polymer Modified Coal Tar Sea...
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 40%
	c. Ash Non Violates: 35 - 40%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.18 Min.
	f. Drying Time: 8 hours max. (Typically less than 60 min.)
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	3. Oil Spot Treatment: SealMaster PetroSeal or prep seal oil spot primer as specified by the manufacturer for pavement sealer.
	4. Water: specified material does not require onsite dilution so adding water is not allowed.
	5. Silica Sand: at a rate of 4lbs/gallon, meeting the AFS specification of 40-60 mesh.
	6. Fast Sealing Additive (drying agent) is allowed.


	2.03 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	C. Paving Geotextile:  AASHTO M 288, nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	1. Minimum Average Roll Values:
	a. Grab Tensile Strength: ASTM D 4632, Type I 90 lbs (400 N), Type II 120 lbs (530 N)
	b. Grab Elongation: ASTM D 4632, Type I & II 50%
	c. Mullen Burst: ASTM D 3786, Type I 180 psi (1240 kPa), Type II 230 psi (1580 kPa)
	d. Mass Per Unit Area: ASTM D 5261, Type I 3.6 oz/syd (122 g/sm), Type II 4.6 oz/syd ( 156 g/sm)
	e. Asphalt Retention: ASTM D 6140, Type I 0.20 gal/syd (.9 L/sqm), Type II 0.24 gal/syd ( 1.1 L/sqm)
	f. Melting Point: ASTM D 276 Type I & II 320 deg F (160 deg C)
	g. UV Resistance: ASTM D 4355, Type I & II 70% at 150 hours.

	2. Tack Coat: Sealant material used to impregnate and seal the geotextile as well as bond it to both the base pavement and overlay shall be paving grade asphalt recommended by the geotextile manufacturer and approved by the Engineer. Emulsions that co...

	D. Crack and Joint Sealant:
	1. ASTM D 6690 or AASHTO M 324, Type I, Type II, Type III or Type IV hot-applied, single-component, polymer-modified bituminous sealant. It shall be the responsibility of the Contractor to determine which Type is applicable to the climate conditions o...
	2. Parking Lot Grade Crack and Joint Sealant as approved by the Owner. Permitted manufacturers include; Crafco Parking Lot Sealant, Crafco Parking Lot Sealant I, Crafco Superflex and SealMaster Hot Pour Crack Sealant and SealMaster Crack Master Parkin...


	2.04 IMPRINTED ASPHALT MATERIALS (When Used on the Project)
	A. Templates:  Imprinted-asphalt manufacturer's standard flexible templates for imprinting pattern into hot asphalt paving.
	1. Pattern:  As indicated on the Drawings.

	B. Coating System:  Imprinted-asphalt manufacturer's standard system formulated for exterior application on asphalt paving surfaces.

	2.05 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes as indicated on the Drawings and approved by authorities having jurisdiction and the State Department of Transportation where the project is located;  designed according to procedures i...
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.

	B. Asphalt Seal Coat Mix Design
	1. PMM Sealer Concentrate: -100 Gallons
	2. Silica Sand – 400 pounds meeting 40 - 70 fineness rating (AFS)
	a. Black Beauty Slag Sand (with comparable sieve rating) where allowed by local jurisdiction where the project is located may be substituted when silica sand is not available.

	3. Water – Specified material does not require onsite dilution
	4. Curing Agents – use in high traffic areas where applicable



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by the Geotechnical Testing Engineer or Owner, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...
	E. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed. Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers. Proceed...

	3.02 COLD MILLING
	A. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Milling of existing asphalt pavement shall be at the depth and location as indicated on the Construction Drawings or as directed by the Owner.
	2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blo...
	3. Control rate of milling to prevent tearing of existing asphalt course.
	4. Contractor shall repair or replace any improvements damaged during cold milling operation. Repair or replacement shall be required when the design integrity or function of any curbs, manholes, drainage inlets or other improvements are damaged. The ...
	5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	6. All milled material shall become the property of the Contractor and shall be disposed of off-site or used in conformance with Section 03200 (forthcoming Section 312000) or for utilization as Reclaimed Asphalt Pavement in conformance with this speci...


	3.03 CUTTING AND PATCHING
	A. Preparation: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations.
	B. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at earliest feasible time, and complete without delay.
	C. Cutting: Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to the original condition.
	1. Cut existing construction by sawing, drilling, breaking, chipping, grinding and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with...
	a. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	b. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	c. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	d. Excavating and Backfilling:  Comply with requirements in applicable Specification Sections where required by cutting and patching operations.
	e. Proceed with patching after construction operations requiring cutting are complete.


	D. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of the other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation ...
	E. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Extend saw cut to next existing joint when within 5 feet of existing joint.  Excavate rectangular or trapezoidal patches, extending 12 inch...
	F. Surface Preparation: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared substrate surface is ready to receive paving. Sweep loose granular particles from surface of un-b...
	G. Tack Coat:  Apply uniformly to vertical & horizontal surfaces abutting, underlying, or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed or “break” before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	H. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. Restore exposed finish of patched are...

	3.04 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

	B. Crack and Joint Sealant:
	1. Clean Cracks: Remove existing joint filler material and any debris from cracks or joints to a depth of ¼ inch (6mm) or twice the crack width minimum. Use hot air lance holding tip at least 2 and no more than 4 inches from the crack or rout to clean...
	2. Sweep and Remove Debris: Use power sweeper or vacuum cleaner to clean and remove dirt and debris from cracks and joints.
	3. Material Preparation: Start with empty chamber in melter to heat product to manufacturer’s recommended pouring temperature. Assure temperature gauge has been calibrated within last 6 months. Without adequate temperature gauge calibration, temperatu...
	4. Sealant Application: Use hot sealant at manufacturer’s recommended temperature to seal cracks and joints less than 1” wide.  Assure material is applied to the inside of cracks and that sufficient material is applied to fill flush  with surface of e...
	5. Over-banding: Apply sealant to allow for a 1/16 inch thick band on either side of crack or no wider than 3 inches. Over-banding shall be applied during or immediately after sealant application and any excess sealant shall be removed prior to harden...
	6. Protection from vehicular and foot traffic should be provided to allow sealant to fully cure to prevent tracking and damage to sealant.
	7. A detackifying agent compatible with the applied sealant may be utilized to expedite reopening repaired area to traffic, if approved by the owner.


	3.05 HOT MIX ASPHALT SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces by use of power blower or mechanical sweeping equipment.  Ensure that prepared sub-grade is ready to receive paving.
	1. Surface cracks up to 1”  inch must be filled with crack filler meeting the specifications outlined above.
	2. When using a high performance crack sealant, please note on proposal.
	3. Any potholes, alligator cracks, and similar surface defects as part of new construction must be cut out and repaired as described.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
	3. Adequate traffic control shall be provided to prohibit traffic from traversing applied area.


	3.06 PAVING GEOTEXTILE INSTALLATION
	A. Preparation:
	1. Washed concrete sand may be spread over an asphalt-saturated geotextile to facilitate movement of equipment during construction or to prevent tearing or delaminating of the geotextile. Hot-mix broadcast in front of construction vehicle tires may al...
	2. Sand is not usually required. However, ambient temperatures are occasionally sufficiently height to cause bleed-through of the asphalt sealant resulting in undesirable geotextile adhesion to construction vehicle tires.
	3. Neither the asphalt sealant nor the geotextile shall be placed when weather conditions, in the opinion of the Owner or Engineer are not suitable. Air and pavement temperatures shall be sufficient to allow the asphalt sealant to hold the geotextile ...
	4. The surface shall be free of dirt, water, vegetation or other debris.

	B. Installation of Tack Coat:
	1. Apply tack coat, asphalt binder, asphalt cement, as specified on the Drawings uniformly to existing pavement surfaces.
	2. Rate of asphalt sealant application must be sufficient to satisfy the asphalt retention properties of the geotextile and bond the geotextile and overlay the pavement.
	3. Application shall be by manufacturers recommendations. Minimum temperature shall be 150 deg C (300 deg F) and shall not exceed 160 deg C (320 deg F).
	4. Target width of asphalt sealant application shall be the geotextile width plus 6 inches (150 mm). The asphalt sealant shall not be applied any farther in advance of geotextile placement than the distance the contractor can maintain free of traffic.

	C. Installation of Geosynthetic (Paving Fabric):
	1. Geotextile to be placed onto the asphalt sealant (calendared or smooth side up) with minimum wrinkling prior to the time the asphalt has cooled and lost tackiness. Upon approval of Engineer wrinkles or folds in excess of 1 inch (25 mm) shall be sli...
	2. Place paving geotextile promptly according to manufacturer's written instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.
	3. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm). Transverse joints shall be lapped in direction of paving to prevent edge pickup by the paver. A second application of asphalt sealant to the geotextile overlap w...
	4. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving overlay the same day.
	5. Removal and replacement of geotextile that is damaged will be

	D. Protection:
	1. Traffic on the geotextile will be permitted for emergency and construction vehicles only.
	2. Placement of the hot-mix overlay should closely follow geotextile installation.
	3. Prior to placing a seal coat (or thin overlay such as an open-graded friction course), lightly sand the geotextile and a spread rate of 0.15 to 0.20 lb per square foot and pneumatically roll the geotextile tightly into the sealant.


	3.07 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated with no single lift exceeding 3” in thickness.
	2. Place hot-mix asphalt surface course in single lift not to exceed 2” in thickness.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C) and at maximum temperature of 325 deg F.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.  It is the responsibility of the installing contractor to ensure sufficient mix is delivered & available onsite to promote continuous o...

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.08 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. Construct joints parallel to traffic flow.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 24 inches (600 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.09 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Minimum equipment to be used shall be one (1) vibratory roller, one (1) steel drum roller and when needed one (1) rubber tire rolle...
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Density: Compare density of in-place material against laboratory specimen of same mixture. Average density shall meet specifications and requirements of the State Department of Transportation in which the Project is located.
	a. Average Density:  95 percent of reference maximum theoretical density according to ASTM D 2041, for binder (intermediate) and surface courses.
	b. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, for base courses.


	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/4 inch (6 mm).
	2. Binder (Intermediate) Course: Plus or minus ¼ inch (6 mm).
	3. Surface Course:  Plus or minus 1/8 inch (3 mm).

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/2 inch (12 mm).
	2. Binder (Intermediate) Course: ¼ inch (6 mm).
	3. Surface Course:  1/8 inch (3 mm).

	C. Testing: Contractors duties relating to testing include:
	1. Notify Owner 72 hours prior to asphalt paving.
	2. Notify laboratory of conditions requiring testing.
	3. Coordinate with laboratory for field testing.


	3.11 SURFACE TREATMENTS & SEAL COAT
	A. Surface Preparation:
	1. Surface must be free from dirt, dust and includes grass along the edges.  Remove and dispose of any loose and unsuitable materials, dirt, and debris from pavement surface by power blower or mechanical sweeping equipment.
	2. Mechanically clean and hot lance existing joints such that they are free of all vegetation and moisture.
	3. Surface cracks up to 1” inch must be filled with crack filler as specified.
	4. When using a high performance crack sealant, please note on your proposal.
	5. Surface Defects such as Potholes, alligator areas, etc must be cut out and repairs made as described or per plan provided by the Owner.
	6. Treat all grease, oil and gasoline spots with compatible primer of the manufactured coating.  In hot weather, the surface should be fogged with water prior to sealing.
	7. Prior to spreading pavement sealer, remove all pavement marking lines and symbols with a motorized abrasive device.
	8. Contractor to dispose of all cans, bags, and leftover materials off-site.

	B. Execution:
	1. Mix pavement sealer in accordance with the manufacturer’s procedure to a uniform consistency before using. When the rubberized mixture has thickened, add sand or aggregate slowly to the mixing tank.  Mix thoroughly before and slowly during the appl...
	a. First coat on all parking areas at a rate of .13 gallons per square yard/coat. At no time are total coats to exceed 0.51 gallons per square yard. The first coat may be applied by hand squeegee, self propelled squeegee equipment or pressurized spray...
	b. Second coat on all parking areas at a rate of .13 gallons per square yard/coat.  At no time total coats are to exceed 0.51 gallons per square yard. The second coat must be applied with pressurized spray equipment.

	2. Allow a minimum of 24 hours curing time before allowing traffic over treated surface.


	3.12 IMPRINTING ASPHALT (when used on project)
	A. General:  Imprint asphalt according to manufacturer's written instructions, using manufacturer's recommended equipment.
	B. Freshly Laid Asphalt:  Immediately after asphalt has been laid and compacted but still plastic, begin the surface imprinting process.
	1. Monitor asphalt surface temperature in compliance with manufacturer's written recommendations to ensure required temperature to perform surface imprinting.
	2. Reheat asphalt if surface temperature drops below that required.

	C. Reheating Asphalt:  Soften asphalt pavement surface by heating to a depth of at least 1/2 inch (13 mm) without burning asphalt.
	1. Heat to a temperature of 300 to 325 deg F (149 to 163 deg C) immediately before applying templates.
	2. Regularly monitor the pavement temperature to prevent overheating.
	3. Direct flame heaters are not permitted.
	4. If pavement is overheated and begins to emit black smoke, remove damaged pavement by milling down 1 inch (25 mm) and replace removed pavement with new, compacted surface course prior to resuming imprinting work.

	D. Surface Imprinting:  Apply and imprint templates to a minimum depth as indicated on the Drawings and as required to embed precut marking material flush or barely beneath pavement surface.
	E. Coating Application:  After imprinted surface has cooled, apply according to Drawings and manufacturer’s recommendations.  Do not allow traffic until coating has completely dried and cured.
	F. Precut Marking Material Application:  Position precut marking material aligned with imprinted pattern and slowly heat to a temperature no higher than 325 deg F (163 deg C) until marking material begins to liquefy and flow.  Do not allow traffic unt...

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform tests, inspections and to prepare reports. Testing agency will be paid by Owner..
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of un-compacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. Two 4 inch core sample will be taken for every 5000 sq. yd. (836 sq. m) or less of intermediate course, at locations chosen by the Owner.
	b. The Owner shall provide random location field density testing of in-place compacted pavement determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Contractor to replace and compact hot-mix asphalt where core tests were taken.
	F. The Owner reserves the right to take additional testing. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements. All areas that do not comply with spe...

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow milled materials to accumulate on-site. Perimeter protection shall be provided for milled material stockpiles temporarily stored on site where there is a potential for these materials to mix with stormwater and be discharged from the s...
	2. Cleaning asphalt paving equipment and tools is not permitted on site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Documents:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.
	2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

	B. This section describes the application of painted pavement markings, marker tape, reflective markers, and the removal of existing markings.
	C. Section Includes: Description of the application of painted pavement markings and the removal of existing markings. This work shall consist of furnishing and applying paint on pavement surfaces, in the form of traffic lanes, loading zones, parking ...
	Section includes:
	1. Pavement markings (including arrows, striping, etc.)
	2. Reserved
	3. Pavement markers
	4. Reserved
	5. Text markings (Loading Zone, Fire Lane, STOP, etc.)
	6. Accessible parking and access aisle markings
	7. Curb markings and painted curbs

	D. Related Sections:
	1. Division 01 Section "General Requirements”.
	2. Division 01 Section "Special Procedures”.
	3. Division 32 Section 02741 "Hot Mix Asphalt Paving".
	4. Division 32 Section 2752 "Concrete Pavement Curb and Sidewalks”.


	1.2 SUBMITTALS
	A. SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish Manufacturer's Certificates and Data certifying that the following materials conform to the requirements specified. Materials certificate must be signed by the Contractor, certifying that materials ...
	B. Product Data for Each Paint: MSDS and tech sheet on each certificate shall accompany each batch of paint stating compliance with the applicable publication.
	C. Regulatory Requirements: General Contractor shall be knowledgeable of all applicable regulations and permitting related to the work.  General Contractor is responsible for selection and use of paints, within this specification, which meet all appli...
	D. Submit Weather Data Field Report within 10 days of pavement marking completion and prior to final payment for the work.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Pavement marking contractors shall have completed similar projects and shall hold all necessary licenses, permits, and fees necessary to perform the work. Evidence of previously completed satisfactory work shall be present...
	B. Installer Experience: Pavement Marking Installer Experience:
	1. Five years experience in application of pavement markings at retail parking facilities with greater than 300 parking spaces.
	2. Greater than 12 pavement marking projects at large retail facilities (greater than 300 parking spaces) in the past two years.
	3. Upon request, provide listing of type of material, number of parking spaces, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.
	4. Submit installer experience back up materials to Owner with bid.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.  Materials with dates beyond ...
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Store Operations: All pavement marking work at existing open retail facilities shall not interfere with normal retail operations at any time.
	1. All striping projects shall be performed so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager and Store Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping.  Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date.  Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in adva...

	B. Environmental Limitations:  Contractor must comply with all local, state and federal laws, guidelines, policies, etc. concerning the use and disposal of residue, waste, or chemicals of any kind.
	1. Permitting:  Contractor must secure any local, state, or federal permit required to operate any equipment including pressure washers on Lowe’s premises. Contractor may not discharge any waste or wastewater, with or without cleaning agents, into sto...
	2. Disposal: Contractor shall not dispose of any paint or cleaning materials used to clean brushes, nozzles, etc. into storm drains.  All clean-up shall be self-contained or performed offsite.  Under no circumstances shall paint buckets, pails, or pro...
	3. Spills:  Contractor shall be fully responsible for compliance with all provisions and requirements of the Clean Water Act regarding management, handling, use, and disposal of any regulated substances including any paint, thinners, paint chips, fuel...


	1.6 REFERENCES
	A. Reference Standards
	1. American Society for Testing and Materials (ASTM)
	a. D711 – Standard Test Method for No-Pick-Up Time of Traffic Paint
	b. D2205 -  Selection of Tests for Traffic Paints
	c. D2805 -  Hiding Power of Paints by Reflectometry
	d. D3723 -  Pigment Content of Water-Emulsion Paints
	e. D3960 -  Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings
	f. D4451 -  Pigment Content of Paints


	B. General:
	C. Lowe’s Criteria Plans (Includes Criteria Site Plan and Criteria Detail Sheets)


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Color: Shall be as indicated on the plan, per original plan or as directed by the Owner.
	B. Materials:
	1. For all locations except where Low VOC limits have been adopted:
	a. Aexcel Gorilla Hi-Performance Acrylic (VOC rating 420 g/L):  22Y-E006 Yellow, 22W-E008 White, 22A-E001 Black, 22L-E004 Blue, 22R-E007 Red (To be used at all store locations except where Low VOC limits have been adopted).  For distributor informatio...

	2. For (only) locations where Low VOC paint is required:
	a. Aexcel Biostripe - Low VOC Waterborne (VOC rating <100 g/L) 72W-A129 White, 72Y-A107 Yellow, 72L-A031 Blue, 72R-A027 Red, 72A-A049 Black.  For distributor information or to order, visit lowes.trafficpaint.com or call 800-854-0782.
	b. RAE Low Voc Acetone Acrylic (VOC rating <100 g/L) 5371 White, 5372 Yellow, 5373 Black, 5374 Blue, 5375 Red.  For distributor information or to order, call 877-275-7550.



	2.2 STENCILS
	A. Lowe’s standard pavement marking stencils are available from CH Hanson Company (800-827-3398, sales@chhanson.com)

	2.3 GLASS BEADS
	A. In accordance with AASHTO M247-09 standard specification for glass beads used in pavement markings (if requested by Owner).


	PART 3 -  EXECUTION
	3.1 REMOVAL OF EXISTING PAVEMENT MARKINGS
	A. Removal shall be performed when markings are to be relocated and prior to restripe, or surface treatment with seal coat, or where build-up of several previous coats will prevent adequate adhesion of new markings.  Contractor shall communicate the d...
	1. Removal of lines, symbols, and text on pavement shall be performed by grinding or other approved means.
	2. Removal shall not cause damage to surface of existing pavement beyond what is necessary to remove the existing markings. Any excessive damage caused by removal of existing markings shall be the responsibility of the Contractor and shall be repaired...
	3. Debris accumulated as a result of removal operation shall be removed and disposed of according to applicable Federal, State, and Local regulations at no additional cost to the Owner.  Contractor shall be responsible for all clean-up from grinding o...

	B. If chemical solvents are used, submit Material Safety Data Sheets (MSDS) and manufacturer’s material information to the Owner at least three days prior to their use.  Chemicals and application methods shall not be harmful to the environment.

	3.2 WEATHER LIMITATIONS
	A. Perform Pavement Marking only when:
	1. Surface shall be clean and free of dirt, grease, oil, or other contaminants which could interfere with adhesion.
	2. Weather conditions are not excessively windy, dusty, or foggy.  Weather suitability will be determined by the Owner.
	3. Minimum ambient or surface temperature is 40 degrees F not exceeding 90 degrees F and relative humidity at a maximum of 85%.
	4. Rain is not imminent within 6 hours or when relative humidity exceeds 80%.


	3.3 TRAFFIC CONTROL
	A. See Section 02585, Traffic Control.
	B. Protect fresh lines from traffic until completely dry and not susceptible to tracking.

	3.4 EQUIPMENT
	A. Contractor shall provide all equipment necessary for completion of the work including apparatus to properly prepare and clean pavement surfaces, mechanical and hand operated equipment, and equipment necessary to clean up the premises after performi...
	B. Equipment used shall be capable of placing continuous solid lines with hand operated mechanical push type applicator for all parking spaces and radii with a hand held spray for detailed markings, symbols and legends. Equipment shall be capable of p...
	C. Contractor shall provide any necessary stand-by equipment adequate to complete the job in the event of equipment failure when the possibility of delay of traffic conflicts exists.
	D. Contractor’s personnel shall be sufficiently skilled and thoroughly familiar with equipment, materials, and marking layouts and experienced in the work of installing pavement markings. Markings that are not in alignment or sequence, as shown on the...

	3.5 LAYOUT AND ALIGNMENT
	A. Provide layout and alignment for pavement markings as indicated on the drawings, and per any issued statement of work, and as follows:
	1. Unless otherwise required by authority having jurisdiction, pavement markings shall be brought into compliance with the current Lowe’s Criteria Plans in regards to colors, linetypes, frequency, spacing, and location for all striping, centerlines, t...
	2. Contractor shall also refer to the original site plan for the project location for additional specific jurisdictional requirements (i.e. painted curbs, additional fire lanes, special markings, etc.) and shall verify any discrepancies with the autho...
	3. Contractor shall be responsible for correcting markings and lines which are not in compliance with Lowe’s Criteria Plans, and coordinate with Lowe’s.


	3.6 PREPARATION OF EXISTING SURFACE
	A. Care should be taken to ensure that the surface is clean, dry and free of loose material. Immediately prior to application of paint, clean pavement of dirt, rust, grease, oil, acids, or other foreign matter which may reduce paint bond to the paveme...
	1. Areas which cannot be satisfactorily cleaned by brooming and blowing: Clean with a solution of water and trisodium phosphate (10% Na3PO4 by weight), or equal.  Rinse cleaned areas of solution and foreign matter.  Dry before painting.
	2. Previously painted lines, text, symbols: When applying over previously coated areas take special care to remove any loose or peeling paint.
	3. Excessive Paint Build-up:  Contractor shall communicate the discovery of excessive paint build-up to Lowe’s prior to mechanically removing paint.  Upon direction, completely remove excessive paint build-up by grinding.
	4. New concrete surfaces must be cleaned to remove curing compound/membrane, dirt, grease, and other forms of contamination prior to application of paint. Curing compound may be removed by high pressure water blasting or grinding methods. Conduct all ...


	3.7 APPLICATION
	A. General Application Guidelines
	1. Install in a uniform thickness, smooth surfaced cross section throughout its entire length, width not less than dimensions specified on the plans and no more than ½” variance. Install lines that are straight and have a uniform curvature and conform...
	2. Thoroughly mix paint in strict accordance with the manufacturer’s written instructions before and during application.  Apply paint at its original consistency without the addition of thinners.
	3. Do not permit traffic until paint has completely cured.
	4. If there is a deficiency in drying of the marking, discontinue paint operations until cause of the slow drying is determined and corrected.


	3.8 EXECUTION
	A. New Store Construction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Asphalt pavement shall be allowed to cure for a minimum of 48 hours before first coat of traffic paint.
	3. New asphalt pavements (new construction and repair projects) shall receive two coats of pavement marking traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unl...
	4. All stripes shall be a width of 4 inches.
	5. All parking spaces shall be marked with a string, chalk line, or tape prior to painting to create straight lines and uniform ends.  Ends of all parking spaces shall be in alignment parallel to the drive isle and adjacent parking spaces.  Striping s...

	B. Repaint and Reconstruction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Allow any surface treatment with new seal coat to age/cure for a minimum of 24 hours prior to application of paint.
	4. For existing pavement where previous markings have been mechanically removed or existing pavement treated with sealcoat, paint shall be applied in two (2) coats using Lowe’s standard stencils and striping machine.
	5. For restriping over existing paint, one (1) coat shall be applied at 15 wet film mils with Lowe’s standard stencils and striping machine matching exact perimeter of existing markings.

	C. Sealcoat
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Newly sealcoated pavements shall receive two coats of traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unless Low VOC is required) applied at a rate of 8 to ...

	D. Temporary Pavement Markings
	1. Temporary paint shall be applied in accordance with permanent pavement marking specifications however only one (1) coat of paint shall be required. The contractor may use a temporary removable pavement marking tape only as approved in writing by th...
	2. All temporary markings shall be removed when no longer required.  Any pavement area that has been determined to be damaged as a result of the removal operation shall be repaired at no additional cost to the Owner.


	3.9 DESIGN GUIDELINES
	A. Marking Width and Color:  Unless indicated otherwise, marking width and color are as follows:
	1. Loading Zone Striping     4”, Yellow
	2. Loading Zone Text      Yellow
	3. Fire Lane Text       Yellow (Red only when required by AHJ)
	4. Fire Lane Curb       Red (only when required by AHJ)
	5. Parking Space Striping     4”, White
	6. Accessible Parking Striping    4”, White
	7. International Symbol of Accessibility  White (blue background only where required)
	8. Accessible Paths       4”, White
	9. Text         White (except Yellow in part of Loading Zone)
	10. Stop Bars        White

	B. Lowe’s Standard Pavement Markings:
	1. Lowe’s Criteria Plans (Detail Sheet SP-2.0)
	a. “Loading Zone” text
	b. “Fire Lane” text (use only when required by AHJ)
	c. “STOP” text (for use at lumber canopy exit only, or required by AHJ)
	d. Directional Arrows – straight, left/right turn
	e. Accessible Parking Symbol (Wheelchair)
	f. Accessible Parking Access Aisle



	3.10 PROTECTION
	A. Protect striping and other markings from damage of any kind while the paint is drying.  Protect paint from disfigurement by traffic, spatter, splashes, spillage, drippings, weather, etc.  Place suitable warning signs, cones, flags, barricades, or p...
	3.12 CLEANUP & DISPOSAL
	A.  Remove rubbish, debris, and waste materials and legally dispose of off the Project site. Comply with all regulations including handling, storage and disposal of hazardous materials and waste. Consult local agencies or disposal companies for indivi...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Walkways.
	5. Concrete Maintenance and Repair
	6. Unit paver base (if used).

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. Division 2 Section 02300 “Earthwork” (forthcoming Section 312000 "Earth Moving") for subgrade preparation, grading, and subbase course.
	3. Division 2 Section 02752 "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement.
	4. Division 2 Section 02745 “Pavement Markings”.


	1.03 REFERENCE STANDARDS
	A. All Referenced Standards shall be the latest version in print at the time the contract between the Owner and General Contractor is executed unless otherwise noted below.
	B. American Society of Testing Materials (ASTM)
	1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	2. A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
	3. A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	4. C33 - Standard Specification for Concrete Aggregates
	5. C94 - Standard Specification for Ready-Mixed Concrete
	6. C150 - Standard Specification for Portland Cement
	7. C171 - Standard Specification for Sheet Materials for Curing Concrete
	8. C260 - Standard Specification for Air-Entraining Admixtures for Concrete
	9. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
	10. C494/C494M - Standard Specification for Chemical Admixtures for Concrete
	11. C595 - Specification for Blended Hydraulic Cements
	12. C618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	13. C979 - Standard Specification for Pigments for Integrally Colored Concrete
	14. C989 - Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars
	15. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	16. C1157 - Performance Specification for Hydraulic Cement
	17. C1399 - Standard Test Method for Obtaining Average Residual-Strength of Fiber-Reinforced Concrete
	18. D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)
	19. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction
	20. D2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand Method
	21. D3405 - Standard Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements
	22. D5249 - Standard Specification for Backer Material for Use with Cold- and Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints
	23. D5893 - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements

	C. American Concrete Institute (ACI)
	1. 301R-99 – Specifications for Structural Concrete
	2. 304R – Placing and Handling Concrete, etc.
	3. 305 – Hot Weather Concrete
	4. 306 – Cold Weather Concrete
	5. 309R-96 – Guide for Consolidating of Concrete
	6. 330.1 – Standard Specifications for Plain Concrete Parking Lots
	7. ACI 330 R-08 – Design and Construction of Concrete Parking Lots
	8. 211.1R-91 – Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

	D. American Association of State Highway and Transportation Officials (AASHTO)
	1. M182 – Standard Specifications for Burlap Cloth made from Jute for Kenaf
	2. M153 – Standard Specifications for Preformed Sponge Rubber and Cork Expansion Joint Filler.


	1.04 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product mix indicated.
	B. Design Mixtures:  For each concrete pavement mixture (see attached form at the end of this section).  Include alternate mixture designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adj...
	C. General Contractor and Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	D. Minutes of pre-construction conference to include a completed copy of the “Concrete Parking Lot Pre-Placement Checklist” as noted in Section 1.05.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment and certified by NRMCA or approved by the State Department of Transportation in the st...
	B. The concrete mixture shall be designed by the concrete producer who meets the requirements of Section 105.A.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Acceptance Testing Service: The Owner will engage a qualified independent testing agency to perform material evaluation tests and to review concrete mixtures.
	1. A slump test and an air entrainment test shall be performed for each load delivered.
	2. Four (4) standard 4” x 8” test cylinders shall be taken for each 55 cubic yards of concrete or each days pour, whichever is more frequent.  Three cylinders shall be broken at 28 days.  The 4th cylinder shall be a spare.

	E. Pre-Construction Conference: Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials.
	2. Before commencement of concrete pavement construction practices, require representatives, including the following, of each entity directly concerned with, or affected by, concrete pavement, to attend the “Concrete Pavement Pre-Construction Conferen...
	a. Lowe’s Project Manager.
	b. Contractor's superintendent.
	c. Contractor’s project manager.
	d. Independent testing agency.
	e. Ready-mix concrete producer.
	f. Concrete pavement subcontractor.
	g. Engineer of record (civil engineer).
	h. Sitework contractor’s superintendent.
	i. Sitework contractor’s project manager.
	j. Concrete pump company (if applicable).
	k. Project manager and superintendent of any sub-contractor with work located beneath the pavement to be constructed.

	3. The “Concrete Parking Lot Pre-Placement Checklist” shall be utilized and a completed copy shall be remitted as a submittal along with any additional notes from the conference.


	1.06 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.03 STEEL REINFORCEMENT (Only Where Used, and Shown on the Plans)
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, 6 inches x 6 inches #10 mesh fabricated from as-drawn steel wire into flat sheets.  Any Welded Wire Reinforcement used shall be broken at all joints.
	B. Plain Steel Wire:  ASTM A 82, as drawn.
	C. Deformed-Steel Wire:  ASTM A 496.

	2.04 MACRO-SYNTHETIC FIBERS: (ONLY WHERE USED AND SHOWN ON PLANS)
	A. Fibers shall be a patented coarse monofilament, self-fibrillating, polypropylene/polyethylene fiber in accordance with ASTM C1116, Paragraph 4.1.3., and Type III. Fiber shall have a minimum tensile strength of 60ksi, when tested by ASTM D2256 and a...
	1.  Euclid Chemical “Tufstrand SF” Contact: Phil Brandt, Vice-President of National Business Development. Phone: 877-438-3826, or email: pbrandt@euclidchemical.com


	2.05 JOINT REINFORCEMENT
	A. When used, comply with ASTM A 615.
	B. Dowel bars shall be plain bars.
	C. Tie bars shall be deformed bars.
	D. Diamond Dowel Bars; ¼” x 4½” Diamond Dowels by PNA.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI’s “Manual of Standard Practice” from st...

	2.06 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II or III; ASTM C 595, Type 1S or 1P; ASTM C 1157, Type GU, MS or HE.

	B. Supplementary Cementitious Material:  Use only as approved in writing by Lowe’s. Use the following supplementary cementitious materials, of the same type, brand and source throughout the Project.
	1. Fly Ash:  ASTM C 618, Class F or C.
	2. Slag:  ASTM C 989.

	C. Normal-Weight Aggregates:  ASTM C 33, Combined aggregate gradation for concrete pavement and other designated concrete shall be 8% - 18% for large top size aggregates (1-1/2”) or 8% - 22% for smaller top size aggregates (1” or ¾”) retained on each ...
	1. Maximum Coarse-Aggregate Size:  1½” nominal.

	D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and not containing more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	3. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	4. Accelerating Admixture:  ASTM C494/C494M, Type C.
	5. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	E. Water:  ASTM C1602.
	F. Calcium Chloride: If structural reinforcement is used, the use of calcium chloride or admixtures containing more than 0.05% chloride ions is prohibited.

	2.07 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete. “Eucobar” by the Euclid Chemical Company, or approved equal.
	E. High Solids, Clear Acrylic, Non-Yellowing, Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. “Super Diamond Clear VOX” by the Euclid Chemical Company.
	F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. “Kurez VOX White Pigmented” by the Euclid Chemical Company.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 175, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Coloring Agent: When required, add coloring agent to mix according to manufacturer’s written instructions.
	1. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, non-fading, and resistant to lime and other alkalis. Increte Systems, Inc. Contact: Phil Brandt, Vice-President of...
	2. Color: As indicated on Drawings and per manufacturer’s designation.

	C. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 perc...
	D. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. “Flexcon” by the Euclid Chemical Company, or approved equal.
	E. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements. ”Duralcrete” by the Euclid Chemical Company, or approve...
	F. Chemical Surface Retarder: Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm). “Surface Retarder S” b...

	2.9 WHEEL STOPS
	A. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 6 inches (150 mm) high by 6 inches (150 mm) wide by 72 inches (1820 mm) long.  Provide chamfered corners and drainage slots on underside and holes for a...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 12-inch (300-mm) minimum length. Or #4 bars 12-inch (300 mm) minimum.


	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. The Owner will use a qualified independent testing agency for reviewing and acceptance of the proposed concrete mixture design.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
	2. Slump Limit:  Maximum 5 inches (125 mm) at time of placement for pavement, 2 inch (50 mm) for curb.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5% to 8% for pavement, curb and sidewalk.

	D. If structural reinforcement is used, limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Macro-Synthetic Fiber Addition: All exterior slabs if so noted on the drawings shall contain the structural fibers used at a rate of no less than 3.0 lbs. /cubic yard. Actual fiber dosage may vary based on job-site conditions and shall be calculate...
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required.

	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	H. Color Pigment: When indicated on the Drawings add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 (for fiber reinforced concrete).  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  On-site mixing must be approved by the Owner. Comply with requirements and measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mi...
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and base course surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared sub-grade and base course surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding (See Section 02300 Earthwork).
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	a. If concrete is to be placed directly on subgrade by a ready mixed concrete proof-roll with a loaded ready mixed concrete truck or a 10-wheel tandem-axle dump truck with similar axle weights as a loaded ready mixed concrete truck.

	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of ½” (13 mm) require correction according to requirements in Section 02300 Earthwork.

	C. Proceed with concrete pavement operations only after all Geotechnical Testing Engineer Conformance Submittals and any Exception Confirmation Submittals have been approved and nonconforming conditions have been corrected and sub-grade is ready to re...

	3.02 PREPARATION
	A. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Maintain sufficient quantity of forms to allow continuing work so that forms are in place a minimum of 24 hours after concrete placement.
	C. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	D. Flexible or curved forms shall be used on curves. Forms shall be of full depth of the concrete and of strength when staked sufficient to resist the pressure of concrete and the loads resulting from the finishing operations without springing, settli...

	3.04 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Accurately position and support reinforcement and secure against displacement. Set wire ties with ends directly into concrete.
	E. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction. Support reinforcing steel...
	F. Discontinue welded wire reinforcement at all joints, including contraction joints.

	3.05 MACRO-SYNTHETIC REINFORCED CONCRETE
	A. For concrete containing macro-synthetic fibers, adjustments required to provide required placement conditions may warrant use of additional water reducers (superplasticizer). No additional water is permitted into concrete mixture after addition of ...

	3.06 JOINTS
	A. Pavement Joint and Placement Plan: For all projects with concrete pavement, and projects with concrete parking lots, provide a placement plan per ACI 330R-08 identifying the items listed below.  In addition, submit to Lowe’s Assigned Concrete Sub-C...
	1. Concrete truck access location.
	2. Extent of placements including width, length, slab placement area and volume.
	3. Locations of construction joints.
	4. Location of sawn contraction joints if different from those shown on the civil drawings.

	B. General:  Form pre-molded expansion and contraction joints, construction joints, control joints, thickened edge expansion joints, isolation joints, and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct tran...
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.
	2. Joints in pre-formed extruded curb shall be aligned with joints in existing and future concrete pavement.

	C. Construction Joints: Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Diamond Dowels:  Install ¼” x 4½” Diamond Dowels by PNA at 24” on center or as shown on the drawings. Install per manufacturer’s recommendations.

	D. Isolation Joints: Locate isolation joints as shown on the Drawings. Form isolation joints of preformed joint-filler strips abutting Provide catch basins, manholes, inlets, structures, walks, light pole bases and other fixed objects , and where indi...
	1. Expansion: Provide joint filler for the entire depth of the slab section and not less than one (1) inch below finished surface so as to allow for joint sealant. Provide thickened edge expansion joint as indicated on the Drawings.
	a. Provide ½” expansion joints for curb and gutter and sidewalk at 100 feet on center.
	b. Provide ½” contraction joints for curb and gutter at 10 feet on center.
	c. Extend isolation joint material full width and depth of joint.
	d. Terminate isolation joint material not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	e. Place top of isolation joint material flush with finished concrete surface if joint sealant is not indicated.
	f. Furnish isolation joint material in one-piece lengths.  Where more than one length is required, lace or clip isolation joint material sections together.
	g. Protect top edge of isolation joint material during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.


	E. Contraction (“control”) Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Provide joints at spacing no greater than 24 times the concrete thickness (maximum 15 feet) on centers, maximum each way.  For sid...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of contraction joints after applying surface finishes.  Eliminate groove ma...
	2. Sawed Contraction Joints:
	a. Use saws, blades, skid plates, and accessories by Soff-Cut International, Inc., or approved equal.
	b. Start cutting 1/8-inch (3mm) wide sawed joints as soon as concrete has hardened sufficiently to prevent raveling or dislodging of aggregates.  This will typically be from 1 hour in hot weather to 4 hours in cold weather after completing finishing o...
	c. Provide at least two “Soff-Cut”, of approved equal early entry, saws on site with blades capable of achieving the required depth of saw cut.
	d. Extend sawed joint to the slab boundaries and abutments, including columns, drains, and other penetrations in the path of a defined joint.  Implement methods and timing of the saw cut beyond the limits of the Soff-Cut saw reach to provide a consist...
	e. Power saws are to be equipped with a bag to collect concrete dust. Concrete dust shall be disposed of in accordance with the Stormwater Pollution Prevention Plan.

	3. Contraction joints shall be installed such that the length of the panel is not more than 25% greater than its width.
	4. Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1.5 feet from the pavement edge, where possible.
	5. The minimum angle between two intersecting joints shall be 80 degrees, unless otherwise specified or permitted.
	6. All joints shall meet the requirements of ACI 330.1 and ACI 330R.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch (10-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.07 CONCRETE PLACEMENT
	A. General: All concrete walks and aprons shall be a minimum of 4 inches thick as shown on the Drawings, with a turned down edge as detailed. Comply with tolerances in ACI 330.1 Specification for Plain Concrete Parking Lots.
	B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	C. Pre-Slab Installation Meeting:
	1. Provide record of notification of pre-slab meeting including company name, persons contacted, and date and method of contact.
	2. As an assist to the pre-slab meeting, use as a guide the Checklist for the Concrete Pre-Construction Conference published jointly by the National Ready Mixed Concrete Association (www.nrmca.org) and the American Society of Concrete Contractors (www...

	D. Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	E. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to fresh concrete after sampling or testing.
	H. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, ...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot Weather Placement: Comply with ACI 305 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount o...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.08 FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Finish:  Contractor shall be specifically trained in float finishing air-entrained concrete.
	1. Bull-float surface. Surface shall be screeded then bull-floated.  A second bull-float shall be specifically excluded.
	2. Medium Textured Broom Finish: Draw a medium bristle broom across bull-float-finished concrete surface perpendicular to line of traffic to provide a uniform, medium (1/16 (1.6mm)) texture.


	3.09 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 (based on ACI 330.1) and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's wr...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imme...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coat...
	4. All exterior concrete surfaces shall receive one coat of exterior sealer.


	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install...

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Slump and Air Content Testing Frequency: Obtain at least 1 composite sample for each load delivered.
	a. Slump: ASTM C 143/C 143M; Perform additional tests when concrete consistency appears to change.
	b. Air Content:  ASTM C 231, pressure method.
	c. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above.

	2. Test Cylinder Frequency: Obtain four standard 4” x 8” test cylinders for each 55 cubic yards of concrete or each day’s pour, whichever is more frequent.
	a. Compressive-Strength Tests:  ASTM C 39/C 39M; test 3 specimen cylinders at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of c...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	F. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Surface Sealing:
	1. Surfacing sealing products other than linseed oil and mineral spirits (50%-50% mix) shall not be used before providing Owner with independent laboratory documentation to establish conformance with ASTM C672/C672M and E303, AASHTO T 259 and T260, an...
	2. Before applying any sealer, the concrete shall be cleaned by pressure-washing or other means recommended by the product manufacturer and allowed to dry for at least 24 hours at temperatures above 60 degrees F (15 degrees C) and humidity’s below 60%.

	B. Joint and Crack Sealing:
	1. Where joints and cracks are to be sealed the joint opening shall be cleaned with compressed air to removal all foreign matter and all contact faces of the joint shall be cleaned to remove any loose or deleterious material. Sealing materials shall b...
	2. Follow manufacturer’s recommendations and instructions for mixing and installing joint materials. Top of sealing compound should be 1/8 to ¼ inches (3 to 6 mm) below adjacent concrete surface.
	3. Follow directions on the plan regarding crack routing to reduce concrete spalling at the crack faces and reduce water penetration.

	C. Full-Depth Repair:
	1. Follow lines and plan for extent of repair and provide joint types indicated on the plans. Minimum length of repair is 6 feet (2 m). The repair should not be less than half the panel width.
	2. Boundaries of repair shall be sawn to a depth equal to the depth of the slab. Concrete inside the repair boundary is to be removed and should be broken up with a pavement breaker or jackhammer. Breakup should begin at the center of the repair area.
	3. After concrete is removed, repair area is to be evaluated to determine its condition. All material that has been disturbed or that is loose should be removed and replaced with similar or improved materials. If standing water is observed in the repa...
	4. Provide compaction indicated on the plans for all new subgrade or subbase materials. Consideration of replacement of a deteriorated subgrade with concrete or controlled low-strength material (flowable –fill) per ACI 229R may be used only as approve...
	5. Dowels shall be installed by drilling holes into the exposed face of the existing slab. A quick-setting, non-shrinking mortar or a high-viscosity epoxy shall be used to grout the dowels into the existing slabs. All dowels should be straight and par...
	6. Concrete placement and finishing shall be as indicated on the plans. Extra attention shall be given to vibrating around the edges of the repair and the slab shall not be over-finished. Repairs shall be properly cured to ensure satisfactory performa...
	7. Protect repair area from traffic for at least 14 days after placement unless specially designed, high-early-strength concrete mixture is used. Maintain concrete free of pavement stains, discoloration, dirt, and other foreign material. Sweep concret...


	3.13 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (Store Maintenance and Repair and Retrofit Applications Only)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by the Euclid Chemica...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
	Crafco Inc. “Roadwaver Silicone-SL”
	Dow Corning 888
	Dow Corning 890-SL
	Sonneborn “Sonomeric 1 Sealant”
	Tremco “Vulkem 45”
	Hot-Applied Joint Sealant: ASTM D3405, Polymeric sealant.
	Crafco Inc. “ROADSAVER 22”
	W.R. Meadows, Inc. “SEALTIGHT HI-SPEC”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Cold-applied, fuel-resistant joint sealants.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealing non-traffic and traffic joints in locations not specified in this Section.
	2. Division 2 Section "Hot Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	3. Division 2 Section "Concrete Pavement Curb and Sidewalk" for constructing joints in concrete pavement.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.03 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.

	1.05 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:”Concrete Gray” or “Limestone Gray”.

	2.02 COLD-APPLIED JOINT SEALANTS
	A. Two-Part Polyurethane Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 2CSL”


	B. Single-Component, Self-Leveling, Polyurethane Joint Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 1CSL”
	b. Euclid Chemical “Eucolastic 1SL”


	C. Crack Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. (Exterior) Euclid Chemical “Eucolastic II”



	2.03 CONCRETE MORTAR
	A. Euclid Chemical “Euco-Speed” or “VersaSpeed,” Attn:  Philip Brandt, 877-438-3826
	B. Roadware “Flexible Cement II”

	2.04 JOINT FILLERS
	A. Joint Fillers: Resilient pre-molded bituminous impregnated fiberboard units complying with ASTM D 1751, asphalt-saturated cellulosic fiber, ASSHTO M 152, Type I: or ASTM D 1752, cork or self-expanding cork.

	2.05 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint filers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.06 PRIMERS
	A. Primers to be used with Concrete Mortars and Epoxy Crack Repair:  Euclid Chemical “Euco #352MV.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.  Remove all traces of any old sealant, dust, laitance, and grease, oils, curing compounds, f...
	B. Repair Applications: Rout all joints and cracks with a crack chaser or vacuum equipped saw. Assure all joint facings are clean and open with all traces of any old sealant or other deleterious materials removed.
	C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.03 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant closed cell polyethylene backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant mov...
	1. Joint width should be 4 times anticipated movement but not less than ¼ inch to ½ inch wide and the width to depth ratio should be equal. Movement should not exceed 25% of the minimum joint width.
	2. Joint interface should be sound, clean and dry.
	3. Do not leave gaps between ends of joint-sealant backings.
	4. Do not stretch, twist, puncture, or tear joint-sealant backings.
	5. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.
	6. Where depth of joint will prevent use of joint backing, an adhesive backed polyethylene tape must be installed to prevent three-sided adhesion.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Fill with two passes of sealant.
	3. Completely fill or over fill recesses in each joint configuration.
	4. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints so flush with adjacent slab edges.
	2. Dry tooling is preferred
	3. Only use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.04 INSTALLATION OF CRACK SEALANTS / FILLERS (For Repair and Retrofit Applications)
	A. General: Comply with crack joint-sealant / filler manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Pour or extrude sealant / filler into prepared crack in one direction and allow it to flow and level as necessary. Avoid overlapping the sealant to eliminate the entrapment of air. Tool as required to properly fill the crack.
	C. Adhere to all limitations and cautions for the polyurethane sealant as stated in the manufacturers printed information.

	3.05 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.  Excess sealant and sme...

	3.06 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.07 PAVEMENT-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete pavement.
	c. Construction joints in cast-in-place concrete pavement.
	d. Saw joints in joints in cast-in-place concrete pavement.
	e. Routed and cleaned joints in existing cast-in-place pavement.
	f. Other joints as indicated.



	3.08 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (For Repair and Retrofit Applications)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by Euclid Chemical. R...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...




	02800_Mechanically_Stabilized_Earth_Retention_Structures.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2, (Forthcoming Division 31, Division 32 and Division 33) apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	B. Work:
	1. Work shall consist of furnishing all materials, labor, equipment, and supervision for construction of a Mechanically-Stabilized Earth (MSE) retention structure in accordance with these specifications and in reasonably close conformity with the line...
	2. This specification applies to MSE structures that are reinforced with geosynthetics and which use either modular block units or Welded Wire Fabric (WWF) “basket” facing systems.  Use of any other type of facing system for a geosynthetic-reinforced ...
	3. For the purposes of this specification, a Reinforced Soil Slope (RSS) is defined as an MSE earth retention structure with a batter greater than 20 degrees as measured from the vertical plane.  Any other MSE earth retention structure is designated a...
	4. This specification applies to MSE structures with a total maximum height of 45 feet and less.  MSE structures with a total height exceeding 45 feet are not addressed by this specification and shall require written approval by the Owner.
	5. All MSE structure applications are subject to the review and approval of the Owner.

	C. Related Sections include the following:
	1. Lowe’s Design and Development Criteria Sections 200 and 600.
	2. Division 2 (Forthcoming Division 31) Section "Earth Moving" for excavation and compacted subgrade.
	3. Division 2 (Forthcoming Division 32) Section "Chain Link Fences and Gates".
	4. Division 2 (Forthcoming  Division 33) Section “Storm Utility Drainage Piping”


	1.03 REFERENCE STANDARDS
	A. General:  Where specification and reference documents conflict, the Owner and design engineer will make the final determination of the applicable document.
	B. Design:
	1. Minimum Design Loads for Buildings and Other Structures – ASCE Standard ASCE/SEI 7-10.
	2. International Building Code (2012 edition).
	3. FHWA-NHI-10-024 and FHWA-NHI-10-025 – Mechanically Stabilized Earth Wall and Reinforced Soil Slopes Design and Construction Guidelines – Volumes I and II;
	4. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls, (2nd Edition);
	5. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual;

	C. Modular Block Units:
	1. ASTM C140 – Testing Methods of Sampling and Testing Concrete Masonry Units;
	2. ASTM C1262 – Standard Test Method for Evaluating the Freeze-Thaw Durability of Manufactured Concrete Masonry Units and Related Concrete Units;
	3. ASTM C1372 – Specification for Segmental Retaining Wall Units;
	4. ASTM D6638 – Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks)
	5. ASTM D6916 – Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

	D.  Welded Wire Fabric
	1. ASTM A82 – Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
	2. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; and
	3. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.

	E. Geosynthetics
	1. AASHTO M288-06 Geotextile Specification for Highway Applications;
	2. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing;
	3. ASTM D4595 – Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method;
	4. ASTM D4759 – Practice for Determining Specification Conformance of Geosynthetics;
	5. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles;
	6. ASTM D5262 – Test Method for Evaluating the Unconfined Creep Behavior of Geosynthetics;
	7. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method;
	8. ASTM D5818 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage;
	9. ASTM D6637 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; and
	10. ASTM D6706 – Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil; and
	11. ASTM D6992 – Standard Test Method for Accelerated Tensile Creep and Creep-Rupture of Geosynthetic Materials Based on Time-Temperature Superposition Using the Stepped Isothermal Method.

	F. Soils
	1. AASHTO T-104 – Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate
	2. AASHTO T-267 – Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition;
	3. AASHTO T-289 – Determining pH of Soil for Use in Corrosion Testing;
	4. ASTM D422 – Test Method for Particle-Size Analysis of Soils;
	5. ASTM D698 – Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort;
	6. ASTM D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort;
	7. ASTM D2487 – Test Method for Classification of Soils for Engineering Purposes (Unified Soil Classification System);
	8. ASTM D3080 – Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions;
	9. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
	10. ASTM D4767 – Test Method for Consolidated-Undrained Triaxial Compression Test on Cohesive Soils; and
	11. ASTM D4972 – Standard Test Method for pH of Soils.

	G. Drainage Pipe
	1. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; and
	2. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and Fittings


	1.04 SUBMITTALS
	A. Product Data:  At the time of bid, the General Contractor shall submit technical specifications and product data from the manufacturer’s for the following:
	1. Geosynthetic Reinforcement.
	2. Facing System.
	3. Drainage Pipe.
	4. Drainage Composite.
	5. Geotextile Filter
	6. If Modular Block is used, material tests specified in Part 2.01 (2.10) of this specification prior to wall construction

	B. Qualification Data Submittal:  Per Part 1.05(A) (1.5(A))
	C.  Design Submittal.
	1. If Owner furnishes construction drawings for the MSE, no design submittal is required by the General Contractor.
	2. If the General Contractor is to furnish construction drawings for the MSE, drawings shall be submitted to the Owner at least 45 days prior to ordering MSE structure materials.
	3. If the General Contractor or Developer is to furnish construction drawings for the MSE, three (3) sets of drawings shall be submitted to the Owner for review and approval. The submittal shall include the following:
	a. Signed, sealed and dated drawings and calculations prepared in accordance with Lowe’s Design and Development Criteria (LDDC).
	b. Statement of DEOR experience and documentation as specified in Part 1.05 (1.5).
	c. DEOR certificates of insurance.


	D. Samples for Initial Selection:  For the following:
	1. Facing System.
	2. Modular Block (if used)
	3. WWF (if used)

	E. Samples for Verification:
	1. Full-size units of Facing System and Modular Block
	2. Geosynthetic Reinforcement
	3. Geotextile Filter


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  The MSE Contractor shall document compliance with the following:
	1. Experience:
	a. Construction of no less than 500,000 square feet of MSE structures within the five-year-period that precedes the project.
	b. Construction experience with a minimum 100,000 square feet of MSE structures with the proposed facing system (i.e. modular block or WWF)
	c. Construction of five (5) MSE structures with heights that are comparable (within 4 feet) to that proposed; and,
	d. Construction of at least 100,000 square feet of the modular block system proposed within the past two years.

	2. Experience documentation to include:
	a. Project name and location
	b. Date of construction
	c. Contact information of Owner or General Contractor
	d. Type of MSE facing system used and if modular block provide type
	e. Maximum MSE structure height constructed
	f. Face area of MSE structure

	3. License: Installer shall be a Licensed Contractor in the state where the project is located (if applicable in location where project is located).
	4. General Contractor- Furnished MSE Structure Design: Where the General Contractor is to furnish a design submittal for the Owner’s review and approval, the design engineer of record shall meet the following requirements:
	a. The MSE structure Design Engineer of Record (DEOR) shall be licensed in the state or province where the project is located.
	b. The DEOR shall be independently capable of performing all internal and external stability analyses, including those for compound and global failure.
	c. The DEOR shall provide documentation to verify at minimum 40,000 square feet of MSE structure during each of the preceding five years; 100,000 square feet of MSE structures with the proposed facing system type; and, 20,000 square feet of the specif...
	d. Documentation required shall include project name and location; date of design; contact information for client; type of MSE facing system; specified modular block, maximum MSE structure height; and, face area of each MSE structure.
	e. The Owner reserves the right to reject the design services of engineers who, in the sole opinion of the Owner, do not possess the required engineering capability.



	1.06 QUALITY CONTROL
	A. The Owner shall review all submittals for materials, design, DEOR qualifications and MSE structure Contractor qualifications
	B. The Owner shall appoint, at its cost, an Inspection Engineer who is experienced with the construction of MSE structures to perform inspection and testing.
	C. The Inspection Engineer shall perform the following:
	1. Inspect the construction of the MSE structure for conformance with construction drawings and the requirements of this section.
	2. Verify soil installed in the reinforced soil zone conforms specification found in 2.04 (2.4) or as specified on the construction drawings.
	3. Verify fill soil installed in retained and foundation zones exhibits shear strength specified by the DEOR.
	4. Verify shear strength of insitu soil assumed by DEOR is appropriate.
	5. Inspect and document soil compaction in accordance with these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Test elevation; and
	h. Distance of test location behind MSE structure face.

	6. Insure that excavated slopes are bench-cut;
	7. Notify the MSE structure Contractor of deficiencies and provide Contractor with opportunity to repair;
	8. Notify General Contractor and Owner of any deficiency that has not been corrected; and
	9. Document inspection results.

	D. Owner’s engagement of Inspection Engineer does not relieve MSE Contractor of responsibility to erect the MSE structure in accordance with construction drawings and these Specifications
	E. Compacted density and moisture content of soil in the reinforced soil zone shall be tested in accordance with the following:
	1. At least once per every 1000 square feet (in plan) per 8-inch-thick vertical lift; and
	2. At least once per every 2 feet of vertical MSE structure erection.

	F. The MSE structure Contractor, General Contractor, and Inspection Engineer shall provide a written and notarized certification to the Owner that states that the MSE structure has been constructed in accordance with the approved construction drawings...

	1.07 WARRANTY:
	A. MSE structure Contractors shall be required to provide a five (5) year labor warranty on each Lowe’s project.  This labor warranty is in addition to a ten (10) year product warranty provided by the modular block unit manufacturer.  All invoices ind...

	1.08 PRE-CONSTRUCTION MEETING
	A. The Owner reserves the right to require a pre-construction meeting.  The Owner will determine the location and agenda of the meeting.
	B. If a pre-construction meeting is required, the General Contractor shall be responsible for its arrangement.  Required attendance shall include the General Contractor, DEOR, Wall/RSS Contractor, Grading Contractor, the Inspection Engineer and the In...
	C. Pre-Construction Meeting Agenda:
	1. DEOR to explain all aspects of the MSE structure construction drawings;
	2. DEOR to explain the required bearing capacity of soil below the MSE structure to  the Inspection Engineer;
	3. DEOR to explain the required shear strength of fill soil in the retained and foundation zones to the Inspection Engineer;
	4. DEOR to explain the shear strength of in-situ soil assumed by the DEOR to the Inspection Engineer;
	5. DEOR to explain any measures that are required to coordinate the installation of utilities or other obstruction in the reinforced zone.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. The MSE structure Contractor shall inspect the materials upon delivery to assure that proper type, grade, and color material has been received
	B. The MSE structure Contractor shall store and handle all materials in accordance with manufacturer's recommendations, as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature changes, contaminants, corro...
	C. The MSE structure Contractor shall protect the materials from damage.  Damaged material shall not be installed in the MSE structure.
	D. Geosynthetics
	1. All geosynthetics shall be handled in accordance with ASTM D4873.  Materials shall be stored off the ground and protected from precipitation, sunlight, dirt, and damage.
	2. Geosynthetic reinforcement shall be marked in such a manner as to make the style of the material readily identifiable to both the construction crew and the Inspection Engineer after the manufacturer’s packaging is removed.


	1.10 PROJECT DESIGN
	A. The MSE structure Design Engineer of Record (DEOR), shall coordinate project design with project Civil Engineer, project Geotechnical Engineer and Owner.
	B. If engaged by the Owner, or if engaged by the General Contractor, the MSE DEOR shall provide the Owner a certificate of professional liability insurance to verify the following amounts of coverage:
	1. Professional Liability Insurance - $2 million per claim with $2 million general aggregate.
	2. Commercial General Liability - $2 million per occurrence with $4 million general aggregate. Josh - can you verify general and auto requirements
	3. Automotive Liability
	a. Bodily Injury - $1 million each occurrence
	b. Property Damage - $1 million each occurrence
	c. General Aggregate - $2 million


	C. The DEOR shall be furnished the information required to perform the design in accordance with this section, including the following:
	1. the most current version of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;
	2. the electronic CAD file;
	3. the report of geotechnical investigation and all relevant supplemental reports;
	4. the Geotechnical Engineer’s recommendation for effective shear strength and total shear strength (as applicable) parameters for insitu soils at the MSE structure and soil that may potentially be used as fill soil in the reinforced, retained, and fo...


	1.11 SAFETY FENCE
	A. A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height.  Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authoritie...

	1.12 PROJECT CONDITIONS
	A. The Contractor shall inspect on-site grades and conditions prior to construction.  The Owner and DEOR shall be notified immediately if on-site conditions differ from those upon which the wall design is based.
	B. The Inspection Engineer shall verify that the in-situ soil shear strengths assumed by the DEOR are adequately conservative.


	PART 2 -  PRODUCTS
	2.01 MODULAR BLOCK RETAINING WALL UNITS
	A. Manufacturer Experience – All units for a given project shall be obtained from a single manufacturer.  Manufacturer shall have a minimum of 1 year experience and shall have produced at least 100,000 square feet of the units.
	B. Modular block retaining wall and cap units shall satisfy the criteria of ASTM C1372 except as follows:
	1. Wall and cap units shall exhibit a minimum 28-day compressive strength of 4000 psi.
	2. Unit dimensions shall not differ more than ±1/8 inch except height.  The height of units shall not differ more than ±1/16 inch from the manufacturer’s and DEOR’s specified dimensions and other units shipped to the job site, as measured in accordanc...
	3. A report of test results that demonstrate compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 120 days of block delivery.

	C. Freeze-thaw durability
	1. Freeze-thaw durability of wall and cap units shall be evaluated in accordance with ASTM C1372.
	2. A report of test results that demonstrates compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 24 months.

	D. Inter-block shear properties of modular blocks shall be evaluated in accordance with ASTM D6916.
	E. Connection strength between modular block units and geosynthetic reinforcement shall be evaluated in accordance with ASTM D6638.
	F. All units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or permanence of wall construction or create an unsatisfactorily appearance as determined by the Owner. ...
	G. Unit-to-unit setback shall correspond to a batter no less than 4 degrees as measured from the vertical plane.
	H. Modular block system are approved for use as follows:
	I. If the Owner furnishes construction drawings for the modular block retaining wall, then the base bid shall include the specified block system.  An alternate bid may be submitted in addition to the base bid.  However, the alternate bid must comprise...
	J. The Owner reserves the right to reject any approved modular block system based on specific project concerns or site conditions.

	2.02 WELDED WIRE FABRIC
	A. Welded wire fabric shall be used only for MSE applications where the batter of the structure’s face is 6 degrees or more as measured from a vertical plane.
	B. Welded wire fabric may be used as a component of the MSE structure facing system only if the face is to be vegetated or where fill immediately behind the WWF will comprise rock.  Other applications of WWF as a structure’s face shall require the pri...
	C. Physical Properties
	1. WWF and struts shall be fabricated of steel wire that satisfies the criteria of ASTM A82.
	2. The WWF and struts shall satisfy the criteria of ASTM A185.
	3. WWF and struts shall be zinc-coated (hot-dip galvanized) in accordance with the requirements of ASTM A123.
	4. Minimum wire diameter of WWF and struts is 0.2043 inches (Gauge No. 4).  The maximum distance between WWF wires is 4.0 inches (i.e. W-Number 4x4-W4.0/W4.0).  DEOR shall specify WWF and struts with greater wire diameter and smaller apertures if indi...
	5. WWF shall comprise L-shaped “baskets” with a maximum width and height of 18 inches.


	2.03 GEOSYNTHETIC EARTH REINFORCEMENT
	A. Geosynthetic reinforcement may comprise geotextiles or geogrids manufactured from polyester (PET) or high-density polyethylene (HDPE).
	B. The ultimate tensile strength (TULT) of geosynthetic reinforcement shall be measured in accordance with ASTM D4595 or ASTM D6637.
	C. Geosynthetic-Soil Friction Properties
	1. Coefficient of soil-geosynthetic-soil interaction for evaluation of pullout resistance shall be measured in accordance with ASTM D6706.
	2. Coefficient of direct sliding (CDS) shall be measured in accordance with ASTM D5321.
	3.  The geosynthetic pullout and interface shear characteristics shall be assessed in accordance with Section 3.4 of FHWA NHI-10-024.

	D. Long-Term Tensile Strength – long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5.2 of FHWA NHI-010-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-024.
	2. Minimum installation damage reduction factor (RFID) shall be 1.05.  Value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure.
	3. Minimum durability reduction factor (RFD) shall be 1.1. Overall factor of safety (FS) shall be 1.5 for all MSE structures.

	E. The value of Tal shall be 1,100 lb/ft or greater.
	F. Polyester Reinforcement
	1. Reinforcement manufactured from PET shall exhibit an average molecular weight greater than 25,000 (Mn > 25,000) and a carboxyl end group less than 30 (CEG<30).  Reinforcement that comprises PET is limited to use in soil that exhibits a pH between 3...
	2. Reinforcement manufactured from PET shall not be used in applications where it is inserted in precast concrete panels or blocks.

	G. High-Density Polyethylene Reinforcement – HDPE geogrid reinforcement manufactured using a punch and draw process may not be compatible with most of the modular blocks currently approved by the Owner because the geogrid can create point loads that r...

	2.04 REINFORCED SOIL FILL
	A. MSE Retaining Wall
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<10 (ASTM D4318).
	2. Organic Content - <1% (AASHTO T-267).
	3. If PET geosynthetic is used then 3<pH<9 (ASTM D4972).
	4. If HDPE geosynthetic is used then pH>3 (ASTM D4972).
	5. Shear Strength – the effective angle of internal friction shall be at least 30 degrees.
	6. Soundness – soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	B. Geosynthetic Reinforced Soil Slope
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<20 (ASTM D4318).
	2. If PET geosynthetic is used then 3<pH<9.
	3. If HDPE geosynthetic is used then pH>3.
	4. Shear Strength – the effective angle of internal friction (’) shall be at least 30 degrees.
	5. Soundness – the soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	C. Reinforced fill soil for MSE structures where PET geosynthetic reinforcement is used shall not comprise crushed or recycled concrete.
	D. Reinforced fill soil for all MSE structures shall not comprise shale, recycled asphalt, or any other type of material that has a tendency to degrade, creep or experience a loss of shear strength over time.

	2.05 GEOTEXTILE FILTER
	A. Geotextiles used for separation and stabilization applications shall be specified in accordance with AASHTO M288-06.
	B. Geotextiles used in filter applications shall comprise needle-punched nonwoven or woven monofilament polypropylene material.  The physical and hydraulic properties of geotextile filters shall be specified in accordance with AASHTO M288-06.

	2.06 MODULAR BLOCK UNIT CORE FILL
	A. Granular fill soil shall be placed within all modular block units that are manufactured with a hollow core that penetrates both the top and bottom of the unit.
	B. Modular block unit fill shall satisfy ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP) with a maximum particle size of 1.5 inch.

	2.07 LEVELING PAD
	A. A leveling pad shall be installed below the face of MSE retaining walls with a modular block face.
	B. The leveling pad may comprise gravel that satisfies ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP).  It may also comprise concrete that satisfies criteria for Class B as defined in AASHTO Division II, Section 8.1.2.

	2.08 DRAINAGE
	A. Drainage Gravel:
	1. Gravel used in drainage applications of all MSE structures shall comprise material that satisfies ASTM C33 criteria for classification as No. 57 or No. 67 stone.

	B. Drainage Composite:
	1. Drainage composites may be used to construct a chimney drain between the reinforced and retained soil zones.  If a drainage composite is used, it shall comprise one of the following:
	a. J-Drain 302 as manufactured by JDR Enterprises, Inc. of Alpharetta, GA (ph. 800-843-7569, www.j-drain.com);
	b. AmerNet 4 as manufactured by American Wick Drain Corporation of Monroe, NC (Ph. 800-242-9425, www.americanwick.com); or
	c. StrataDrain as manufactured by Strata Systems, Inc. of Cumming, GA) ph. 800-680-7750, www.geogrid.com).

	2. Alternate drainage composites may be submitted for Owner review and approval.  However, they shall comprise two layers of nonwoven needle-punched polypropylene geotextile laminated to a polyethylene or polypropylene geonet core.  Drainage composite...

	C. Drainage Pipe:
	1. Drainage collection pipe shall be a perforated or slotted HDPE or PVC pipe.  Perforations or slots shall be sized to prevent migration of core fill gravel into the pipe.
	2. HDPE Drainage pipe shall be manufactured in accordance with ASTM F405.



	PART 3 -  WALL DESIGN REQUIREMENTS
	3.01 GENERAL
	A. Design of MSE structures shall satisfy these specifications.  Where local design or building code requirements exceed these specifications, the local requirements shall be satisfied.
	B. Additional design requirements are presented in Section 200 – Lowe’s Development and Design Criteria.  The DEOR, as well as the project Geotechnical and Civil Engineers shall review this document and shall incorporate requirements as applicable.
	C. Statement of Design Certification
	1. DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	a. “I (full name) certify I have read and understand specifications DIVISION 02800 – (Forthcoming Section 323223) – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and Section 200 – Lowe’s Development and Design Crit...

	2. The DEOR shall note any exceptions to these specifications that have been approved by the Owner. Any exceptions shall be clearly indicated in the DEOR statement.
	3. Approval of exceptions by Lowe’s must be made in writing by the Director of Engineering and Construction for the region in which the site is located.


	3.02 METHODOLOGY
	A. MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 200 – Lowe’s Development and Design Criteria;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	B. Reinforced Soil Slope designs shall be based upon these specifications and one of the following
	1. Section 200 – Lowe’s Development and Design Criteria; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	C. These Specifications and Section 200 – Lowe’s Development and Design Criteria prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls or National Concrete Masonry Association’s S...


	PART 4 -  EXECUTION
	4.01 GENERAL
	A. All work shall be performed in accordance with OSHA requirements.
	B. All work shall be inspected by the Inspection Engineer who shall be engaged by the Owner.

	4.02 EXAMINATION
	A. Examine areas indicated to receive structure construction, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	4.03 PREPARATION
	A. Fill Soil:
	1. Inspection Engineer shall verify that fill soil installed in the reinforced soil zone satisfies the criteria of this section.
	2. Inspection Engineer shall verify that fill soil installed in the foundation and retained soil zone satisfies the specification of the DEOR as shown on the construction drawings.  At a minimum, the foundation and retained soil zone shall be proofrol...

	B. Excavation:
	1. Contractor shall excavate to the lines and grades required for construction of the MSE structure as shown on design drawings.  Contractor shall minimize over-excavation.  Excavation support, if required, shall be the responsibility of the Contractor.
	2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications by the DEOR and Division 2 Section 02300 – Earthwork (Forthcoming Division 31 Section 312000 –Earthmoving).
	3. Embankment excavations shall be bench cut.

	C. Foundation Preparation:
	1. Prior to construction of the MSE structure, reinforced soil zone shall be cleared and grubbed.  Topsoil, brush, frozen soil and organic material shall be removed.  All foundation soil that Inspection Engineer designates as unsuitable shall be remov...
	2. Following excavation for the reinforced soil zone foundation, the Inspection Engineer shall evaluate in-situ soil in the foundation and retained soil zones.
	a. Inspection Engineer shall verify shear strength of in-situ soil assumed by the DEOR is appropriate.  Inspection Engineer shall immediately stop work and notify Owner if in-situ soil shear strength is found to be unsuitable.
	b. Inspection Engineer shall verify that the foundation soil exhibits sufficient allowable bearing capacity.


	D. Leveling Pad
	1. Leveling pad is required for modular block retaining walls.
	2. Leveling pad shall be constructed of materials per this specification.
	3. Leveling pad shall be a minimum of 6 inches thick and 1at least 12 inches wider that the proposed modular block units. It shall be constructed to provide a level and hard surface on which to place the first course of modular block units.
	4. Gravel used for a leveling pad shall be compacted with a minimum of three passes of a vibratory sled and to the satisfaction of the Inspection Engineer.


	4.04 MSE STRUCTURE INSTALLATION
	A. MSE structure shall be constructed in accordance with the construction drawings, these specifications, and the recommendations of the manufacturers of the MSE structure components.  Where conflicts between the manufacturers’ recommendations and the...
	B. Internal drainage components (i.e. drain pipe, drainage blanket, chimney drain, and geotextile filter) shall be installed as shown on the construction drawings.
	C. Geosynthetic Reinforcement Installation
	1. Geosynthetic reinforcement shall be installed at the locations and elevations shown on the construction drawings and on fill soil that level and compacted to specification.
	2. Panels of geosynthetic reinforcement shall be tensioned such that folds and wrinkles are removed before fill soil is placed.  Panels shall be staked or anchored as necessary to maintain taut condition.
	3. Adjacent reinforcement panels shall be abutted. Reinforcement panels may overlap at MSE structure radii.
	4. Rubber tire vehicles may operate directly on geosynthetic reinforcement at speeds less than 10 mph.  Sudden braking and turning shall be avoided.  Tracked vehicles may not operate directly on geosynthetic reinforcement with less than 8 inches of co...

	D. Modular Block Unit Installation
	1. Modular block units shall be installed at locations and elevations shown on the construction drawings.
	2. Modular block core fill gravel shall be installed within all modular units with vertically-oriented cores that penetrate the top and bottom of the unit.  Core fill shall also be placed behind the unit to a distance of at least 12 inches.
	3. Core fill gravel and reinforced fill soil shall be installed after placement of each course of modular block units.  No more than one course of modular block units may be stacked before core fill gravel and reinforced soil is installed.
	4. If approved by the modular block unit manufacturer, asphalt shingles may be used as shims between courses of block units that do not coincide with layers of geosynthetic reinforcement.  Use of other types of shim material is not permitted without p...
	5. Broken, chipped, stained, or otherwise damaged units shall not be placed in the wall.
	6. Cap units shall be secured with an adhesive in accordance with the modular block manufacturer’s recommendations.

	E. Welded Wire Fabric Form Installation
	1. Welded wire fabric baskets shall be installed at locations and elevations shown on the construction drawings.
	2. Basket forms shall be overlapped a minimum of 4 inches and secured with reinforcing steel wire.
	3. Steel struts shall be spaced no more than 24 inches O.C.

	F. Fill Soil Placement
	1. For MSE structures with modular block facing units, at elevations that correspond to layers of geosynthetic reinforcement, the top of the compacted soil lift behind the course of modular blocks shall be 2 inches above the top of modular blocks.
	2. Soil installed in the reinforced zone of the MSE structure shall be compacted as follows:
	3. Within 4 feet of the wall face, soil shall be compacted using only walk-behind equipment and to within 93 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 90 percent as measured in accordan...
	4. Within 18 inches of a pavement section, soil shall be compacted to within 100 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 97 percent as measured in accordance with ASTM D1557 (modified...
	5. Soil shall be installed in lifts that do not exceed a compacted thickness of 8 inches.
	6. Compaction requirements for walls taller than 45 feet will be evaluated by the Owner on a case-by-case basis.
	7. Heavy (i.e. ride-on) equipment shall not be operated within 4 feet of the MSE structure face.
	8. At the end of each work day, the surface of the last lift of reinforced soil shall be graded away from the MSE structure face and compacted.
	9. General Contractor shall protect the MSE structure against surface water runoff at all times by using of berms, diversion ditches, temporary drains, and other measures necessary to prevent damage to the MSE structure.

	G. The tolerances for construction of a modular block retaining wall shall be as follows:
	1. Batter Tolerance - finished wall batter shall be within 2 degrees of the design batter for the specified modular block unit.
	2. Horizontal Tolerance – elevation of modular block units shall deviate no more than 1 inch over a span of 10 feet when measured using a straight edge placed horizontally across the top of the modular block course.
	3. Vertical Tolerance – wall face shall deviate no more than 2 inches over a span of 10 feet from a plane defined by a straight edge that is oriented vertically and placed against the wall face.


	4.05 OBSTRUCTIONS IN REINFORCED SOIL ZONE
	A. The MSE structure Contractor shall provide for obstructions in the reinforced soil zone in accordance with the construction drawings.
	B. If there are obstructions in the reinforced soil zone for which the construction drawings do not account, affected portion of the MSE structure shall not be built until a written description of the required procedures is provided by the DEOR.

	4.06 COMPLETION
	A. A minimum of 12 inches of low-permeability fill shall be placed over the reinforced soil zone of the MSE structure.  The soil shall be graded to prevent ponding of water behind the MSE structure.
	B. The General Contractor shall confirm that as-built modular block wall geometries conform to requirements  of this section.  The General Contractor shall notify the Owner of any deviations.
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	1.03 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.
	15. Flow Sensors
	16. Master Valves


	1.04 DEFINITIONS
	A. Circuit or Lateral Piping:  Downstream from control valve to sprinklers, drip emitters, drip tubing or drain valves.  Piping is under pressure only during remote control valve operation and flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.05 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Other Components.  The location of backflow preventers, mainline piping, remote control valve piping, flow sensors and master valve is approximate and should adhere to the following conditions:
	1. Backflow preventer should be located directly in line with water meter and in accordance with local water district regulations for setback from sidewalk, street and/or curbs.
	2. Mainline piping shall be located a minimum of 12” behind curbs or sidewalks. Alignment of mainline piping shall be straight runs with 90 degree intersections. Where piping must follow curvilinear boundaries, the degree of deflection should not exce...
	3. Sprinkler heads spacing and location are shown to provide 100% coverage within fixed or identified boundaries within the landscape. Sprinkler head spacing shall never be stretched beyond the rated radius of the sprinkler head being installed. Addit...
	4. Drip emitters and drip tubing locations shall be adjusted to fall within the drip line of the tree or shrub that is to be irrigated. Drip tubing spacing shall be adjusted to be evenly spaced within the designated planter or plant bed. Do not reduce...


	1.06 SUBMITTALS
	A. Product Data:  Irrigation product to be used shall be submitted as an upload to the Owner via “Civil Submittals” folder on Site Folio.
	1. As an alternative Product Data may be submitted in a quantity of 3 copies in 8-1/2” x 11” three ring notebooks, labeled with the date, job name, location, contractor name and contact number. Submittal shall contain a table of contents conforming to...
	2. The first submittal is expected to be complete with catalog cuts, circled model numbers, certificates of compliance for piping or PVC solvent, or other materials.
	3. Lowe’s expects no more than 2 submittals are necessary. Submittals exceeding two will be billed at an hourly rate of not less than $100.00/hour for a minimum of 2 hours. Each time notebooks are submitted a new submittal date shall be shown below th...
	4. Work may not be initiated without complete approval of the submitted information. Starting work without written consent by the Owner shall be at the contractor’s risk.

	B. Wiring Diagrams:  For power, signal, and control wiring if equipment includes wiring.
	C. Design Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as ...
	1. Drawings to include irrigation system design or shop drawings including but not limited to piping, sprinkler heads, valves, wiring, and controls.
	2. Drawings shall include layout referenced to adjacent rights-of –ways if required to be irrigated.
	3. Drawings shall show:
	a. Static pressure (psi) and gallons per minute (gpm) upon which the design is based;
	b. Complete system layout indicating placement of piping, controls, control boxes, valves, required sleeves, etc…
	c. All pipe sizes, materials and class ratings
	d. All manufacturers and model numbers
	e. Design calculations for each zone
	f. Specifications for each type of sprinkler head showing nozzle, spray pattern, radius, gpm/head, operation psi, size, etc…
	g. Detailed installation requirements must be provided for all irrigation system components
	h. A comprehensive written specification must accompany the drawings; and,
	i. All design, drawings, specifications and materials must be approved by the Owner prior to the start of any installation of the irrigation system.
	j. Design intent, inclusive of maximum flow rate, delivery water pressure and the number of stations that can be operated at one time.
	k. Drawing shall include a separate water meter dedicated for landscape irrigation.
	l. Indicate location of irrigation controller with 120 volt power. Controller shall be located as indicated on the Drawings.
	m. Drawings shall include a completed WeatherTRAK Smart Water Manager Installation and Programs Settings Worksheet.
	n. Indicate location and size of flow sensor and master valve.
	o. Indicate location of rain sensor transmitter in relationship to irrigation controller.


	D. Qualification Data:  For qualified Installer, see Part 1.06.
	E. Irrigation Zone Charts. Two color copies of irrigation zone charts shall be submitted before final payment can be made. Both charts shall be laminated and one chart shall be located within each controller for future reference.
	F. Controller Programming:  Complete the controller manufacturer’s site profile worksheet and provide two laminated copies, one that is left behind in the controller with the irrigation zone charts. Send a copy to HydroPoint Data Systems via fax or em...
	G. “As-Built” (Record) Drawings: The Contractor shall maintain one record set of drawings of the irrigation system in good condition at the site and mark on them the exact ‘record’. The Contractor shall make a daily record of all work installed during...
	1. At the time of the irrigation mainline test, the Contractor shall provide a preliminary set of “As-Built” (Record) drawings to the Owner.
	2. On or before the date of final inspection, the Contractor shall deliver 2 sets of As-Built drawings to the Owner. As-Built information furnished on a CD will take the place of one set of As-Built drawings. The delivery of this information shall not...

	H. Operation and Maintenance Data:  Contractor to furnish two (2) each for sprinklers, controllers and automatic control valves to include in operation and maintenance manuals. Manuals may be loose-leaf and shall contain complete exploded drawings of ...

	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installation Contractor must have completed a WeatherTRAK Authorized Contractor Education program prior to installation of the WeatherTRAK Controller. Any Lowe’s contractor may obtain training in person or online at no cost by calling HydroPoint at...
	2. An employer of workers that include a Certified Irrigation Contractor qualified by The Irrigation Association, and partner with the EPA WaterSense Program www.epa.gov/watersense.  A listing of certified individuals can be found on The Irrigation As...
	3. A valid Landscape Contractor’s License (where required), and local business license.

	B. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety order of Division of Industrial Safety; the Uniform Building Code and other applicable laws and regulations, including any regulatory authorities hav...
	2. Should the contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	C. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper ti...
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Equipment powered by 120 volt power to be UL approved. Certificates of comp...
	E. Substitutions
	1. The Contractor shall submit reason for substitution request that supports design criteria. Submittal must be in written form. Reasoning shall support system improvements such as extended warranty, improvements to long-term system maintenance or usa...
	2. The Contractor shall use materials as specified on the drawings and within the specifications. Material other than that specified will be permitted only after written application by the Contractor and written approval by the Owner.
	3. Substitutions will only be allowed when in the best interest of the Owner.
	4. The installation of any approved substitution must be made to the satisfaction of the Owner and without additional cost.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping and fittings protected from direct sunlight by means of tarps, storage containers or other strategies to avoid long term exposure to UV rays.  Support to prevent sagging and bending.

	1.09 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner’s Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner’s written permission.


	1.010 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Gear Driven 2 units.
	2. Stream Spray Sprinklers:  5 units.
	3. Bubblers:  2 units.
	4. Emitters:  2 units.
	5. Drip-Tube System Tubing:  50 feet.
	6. Soaker Tubes:  50 feet.
	7. Quick Coupler Keys: Three quick coupler keys and matching swivel hose cells.
	8. Valve Keys: Two valve keys for gate valves
	9. Ball Valves: Two extra ball valve handles.
	10. Controller Keys: Two keys for each controller (note WeatherTRAK controller keys are owner furnished).
	11. Special Tools: Two sets of special tools required for removing, disassembling and adjusting each type of sprinkler and valve supplied on the project
	12. Valve Boxes: One complete valve box with covers.
	13. Lifting Tools: One cover lifting tool for valve box.
	14. Remote Control Valves: One valve diaphragm and solenoids.



	PART 2 -  PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. All piping shall be from virgin parent material. The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles and dents. All pipe shall be National Sanitation Foundation (NSF) appro...
	C. PVC Pipe:  Non Pressure Rated shall be Class 200.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.

	D. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, Schedule 40 or Class 315. Outside diameter of pipe shall be the same as iron pipe.
	1. Pipe shall be marked at intervals (not to exceed 5 feet) with the following: Manufacturer’s name or trade mark, nominal pipe size, schedule, PVC type and grade, SDR rating class, working pressure at 73 degrees and NSF approval.
	2. When connection is plastic to metal, male adapters shall be hand tightened, plus one turn with a strap wrench.
	3. PVC Socket Fittings:  ASTM D 2467 and D-2467-73 NSF approved, Schedule 40.
	4. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends, Schedule 40.
	5. Sleeves: Piping for sleeving shall be high impact type pipe PVC 2110, minimum Schedule 40.
	a. Main and lateral line sleeves are to be at minimum 2 times the diameter of the largest pipe to be sleeved.
	b. Control wire sleeves shall be sufficient to hold the quantity of control and common wires. Electrical wires are not to be placed in the same sleeve with water pipes.



	2.02 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. Galvanized piping shall not be permitted; where a short length of ferrous piping is required, threaded brass piping shall be used.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  #705 Gray NSF approved. Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.03 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.

	2.04 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, shall be manual angle valve, provide product indicated on Drawings.
	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa).
	c. Body Material:  Brass or bronze with ball or ground-key plug.
	d. End Connections:  Matching piping.
	e. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch (75-mm) diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Use only full-port models to reduce friction loss. Provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full



	2.05 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2-1/2 (DN 50) and smaller; flanged for NPS 3 (DN 65 and DN 80).
	e. Pressure regulator shall exceed the measured incoming delivery pressure to be regulated.


	B. Plastic Pressure Regulating Valves for Drip Control Kit:
	1. Basis of Design Product: Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Senninger
	b. Rainbird PRF series
	c. Hunter Industries, Inc., PCZ Series Drip Zone Valve Kit

	2. Description:
	a. Main Valve Body: high impact plastic, cycolac-plastic or glass-reinforced plastic.
	b. Pattern: in-line.
	c. Trip: high impact plastic
	d. End Connections: female or male IPS threaded connections. Socket-type, solvent welded connections are not acceptable.


	C. Water Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. CLA-VAL Automatic Control Valves.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts ACV; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.  Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	a. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	b. Pattern:  Angle-valve design.
	c. Trim:  Stainless steel.
	d. Pressure Rating:  Initial pressure of 150 psig (1035 kPa) minimum.
	e. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65) and larger.



	2.06 AUTOMATIC CONTROL MASTER VALVES
	A. Bronze, or Cast Iron Automatic Control Normally Open Models for Master Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	Superior Model 3100 or 3300 series
	Bermad Model 100 Series w/ ASCO low current draw solenoid
	Griswold Model 2160
	Wilkins series
	2. Description:  Cast-bronze body, normally open, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.07 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves (Normally Closed and Open Models):
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol 100 Series, 200B Series
	b. Hunter Industries Incorporated ICV Valve
	c. Rain Bird Corporation PEB or PESB Series
	d. Toro Company (The); Irrigation Division 252 or P-220 Series

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Pressure Regulating Valves (Normally Closed Only –NOT Allowed for Drip Applications):
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, P220 Series
	b. Rainbird, PESB-R Series, EFB-CP Series
	c. Hunter HBV Series, ICV Series

	2. Description:
	a. Cast bronze bodies and bonnets or for plastic models, glass-enforced nylon material including valve bonnet. Pressure regulation device can be a permanent or after –sale accessory as needed. Pressure regulation range shall be from 15 to 220 PSI.



	2.08 DRIP FILTERS
	A. Drip Filters
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, Plastic Y Filters
	b. Rainbird, RBY Filters
	c. Hunter Industries Inc., HY Filters

	2. Description:
	a. Case: High impact plastic or glass-reinforced nylon
	b. Screen: Removable stainless steel or plastic mesh
	c. Inlet: Male or female IPS threads.



	2.09 WIRED OR WIRELESS RAIN OR RAIN/FREEZE SENSORS
	A. Rain Sensors
	1. National Account Product (Owner furnished with WeatherTRAK Controller package).
	2. Manufacturers: Subject to compliance with requirements, one of the following will be part of the irrigation controller package:
	a. Irritrol, RFS 1000 Wired or Wireless Rain/Freeze Series
	b. Toro, TWRS Wired or Wireless Rain/Freeze Series
	c. Hunter, Wired or Wireless Rain-Clik



	2.10 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.11 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.13 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html
	b. Rain Bird Corporation. (1-800-724-6247. http://www.rainbird.com/contact.htm
	c. Toro Company (The); Irrigation Division. 888-384-9939.  http://www.toro.com/contact/index.html

	2. Description:
	a. Body Material:  ABS.
	b. Retraction Spring:  Stainless steel.
	c. Internal Parts:  Corrosion resistant.
	d. Pressure regulating


	C. Plastic, Pop-up “Fixed” Stream Spray Sprinklers with a 40 psi internal pressure regulator due to the optimum performance of a MP Rotator Nozzle:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS.
	b. Nozzle:  MP Rotator.
	c. Retraction Spring:  Stainless steel.
	d. Internal Parts:  Corrosion resistant.
	e. Pattern:  Adjustable, with flow adjustment.
	f. 40 psi internal pressure regulator


	D. Plastic Flood Bubblers (Pressure Compensating)
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol, 533 Bubbler Series
	b. Toro, 571 Flood Bubbler Series
	c. Rain Bird, 1400 Series
	d. Hunter PCB or PCN Bubbler Series

	2. Description
	a. Body Material: Corrosion-proof and rubber construction
	b. Pattern: Full circle
	c. Pressure: Pressure regulating
	d. Threads: ½” internal, IPS female threads.


	E. Plastic Shrub Sprinklers (only if used, see Lowe’s Development Criteria):
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS or other plastic.
	b. Pattern:  Adjustable, with flow adjustment.
	c. 40 psi internal pressure regulator



	2.14 QUICK COUPLERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Hunter Industries Incorporated.
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. For sites that use recycled or reclaimed water, use Acme-style quick couplers with purple-coded covers.


	2.15 DRIP EMITTER SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Industries Incorporated
	2. Netafim
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.

	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.


	D. Multiple-Outlet Emitter Systems:  Emitter with tubing and button-type outlets.
	1. Emitter:  With multiple outlets to deliver water to remote outlets.
	a. Body Material:  Plastic, with flow control.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.
	d. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.

	E. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	3. Drip tubing emitters shall be pressure compensating.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	G. Tree Root Watering Emitters:
	1. Hunter Industries, Inc., Hunter RZW specialty emitter.

	H. Off-Ground Supports:  Plastic stakes.
	I. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138 kPa).
	J. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	K. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	L. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.16 CONTROLLERS
	A. Manufacturers:  Subject to compliance with requirements, no substitutions will be accepted, provide product by:
	1. WeatherTRAK Smart Water Manager with 5 years ET Everywhere Service (National Account Pricing, furnished by Owner).

	B. WeatherTRAK Smart Water Manager 18-48 stations in 6-station increments or for systems less than 18 stations WeatherTRAK Light Commercial 6-18 stations in 6 station increments as approved by Lowe’s Design Engineering Director:
	1. Interior Control Enclosures:  UL compliance NEMA 3R rated, drip-proof, with key-lock entry and two matching keys.
	a. Body Material:  WeatherTRAK Smart Water Manager is Powder-coated cold-rolled steel WeatherTRAK Light Commercial is plastic.
	b. Mounting:    Surface type for wall.

	2. Control Transformer:  80-VA, 3.2 amp dual voltage (120 or 240 volts) with internal thermal fuse. Additional fuse protection shall be available on the power distribution PCB.
	3. Timing Device:  Adjustable, 24-hour, with 4 automated programming functions available for each station independently. Controller shall be capable of watering on any one of seven day water modes that can be assigned to any one of four programs.
	a. Non-volatile Memory: Real-time clock shall hold data for a period of 7-10 days, while all programming data shall be stored in non-volatile memory for up to 10 years.

	4. Sensor Compatibility:  Controller shall be compatible with both a wired or wireless rain sensor and Data Industrial IR-220 Series flow sensor series from 1” up to 4” size as well as “Insert-Type” models.
	5. Hand-held Remote Compatibility: The controller shall have direct compatibility with Rain Master “Pro MAS UA” and TRC “Commander” series hand-held remotes with cable extension from the receiver to the ET Pro2 central faceplate.
	6. Communication: Controller shall come standard with a wireless GPRS radio that provides two-way Internet communication between the controller and a web-based, password secured central software. This web application software shall have the ability to...
	7. Weather-Based Data: The controller shall be capable of receiving daily weather updates in the form of ET and adjusting a baseline calculated run time previously determined by the controller by integrating site and environmental values on a station ...
	8. Manual Watering: The controller shall have the ability to manually operate a single or all stations with user-defined run times from 1-99 minutes.
	9. AC Compatibility: The controller shall be compatible with optional AC input surge protection devices where applicable.
	10. Weather Validation: Daily ET data delivered to the controller shall be validated by internal climatologists before being sent to the controller. Direct connection to an on-site or off-site weather station without validation of delivered ET will no...


	2.17 Conduit: Underground plastic conduit for remote control wire to the controller or from the flow sensor to the controller shall be Schedule 80 Class III. FS W-C1094. Piping sweeps shall have a minimum radius of 12”.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Remote Control Wire: No. 14 AWG minimum, between controllers and automatic control valves (#12 AWG minimum for runs over 2,500 LF); color-coded different from feeder-circuit-cable jacket color; with insulation of different colors for different area...
	c. Wiring Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type wire-nut or connector, epoxy resin moisture seal, plastic molded enclosure, suitable for direct burial applications.
	1) 3M Direct Bury (DBY) splice kits by 3M Corporation, Austin, TX (512) 984-5667, no other equal will be accepted.


	2.18 Wiring: 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial. For wire installed in conduit use stranded THWN, 12 gauge wire per local and state electric code
	2.19 BOXES FOR AUTOMATIC CONTROL VALVES/QUICK COUPLERS
	A. Polymer-Concrete (or Injected Mold, or Structural Foam HDPE) Boxes:
	1. Location: Valve boxes shall be located in pervious landscape areas and shall not be subject to high traffic loading.
	2. Manufacturers: Valve boxes shall be constructed of polymer-concrete, injected-molded, or structural foam HDPE resin. Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Rain Bird VB-STD series.

	3. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Valve Box shall be Rectangular. Shut off Valves and Quick Coupler Valves shall be Round.
	c. Sidewall Material:  Polymer concrete or injected molded structural foam HDPE resin with lateral and vertical sidewall design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	d. Cover Material: Reinforced polymer concrete, or injected molded structural foam HDPE resin with cover design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	1) Color: Box and Lid to be green. (Local ordinances may require lids or boxes or both to be purple when recycled or reclaimed water is used – box and lid color shall be per local ordinance when recycled or reclaimed water is used).
	2) Lettering:  "VALVE BOX."



	B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches (75 mm) maximum.

	2.20 FLOW SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following; Creative Sensor Technology FSI-T10, FSI-T15 and FSI-T20 or Data Industrial – IR-220 Series (Badger Meter).  Only these models have direct compatibili...


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Existing utilities: Irrigation Contractor shall contact all appropriate utility companies prior to beginning installation, to locate underground utilities. Installation shall not commence until all underground utilities are located and marked.
	B. Schedule: The Irrigation Contractor shall carefully schedule the work with the Landscape Contractor in order to coordinate with other Site Contractors, Developers and Subcontractors. Schedule installation after completion of site grading. Irrigatio...
	C. Prior to Installation: Verify that the point of connection, flow rate, and static and dynamic pressures meet design criteria. Review planting plans in order to minimize conflicts between larger plant materials and irrigation heads. Review construct...
	D. Layout: It is the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure full and complete coverage (with 100% overlap) of all areas. Contractor shall make any necessary minor adjustments to layout as requir...
	1. Where possible, use same sprinkler with different nozzle that increases the radius to provide head-to-head coverage. Increase pipe sizing as needed to prevent hydraulically overloading the valve zone or causing unacceptable friction losses (higher ...
	2. For mainline pipe shown crossing parking lots, or parking lot islands, the mainline pipe shall be 12” inside the planting curbing. Avoid planting trees or shrubs directly above the mainline whenever possible.
	3. Do not install more than one remote control valve in a single rectangular valve box.
	4. Install quick couplers in 10” round valve boxes.
	5. If valve boxes are located in parking lot islands, install 6” from back of curb and away from corners where errant vehicular traffic may cause damage.
	6. Lay out work as accurately as possible to the submitted shop drawings.
	7. Sleeves are required wherever piping or electrical wires are placed under paved surfaces. Install sleeves prior to commencement of paving.
	8. Pipe sizes shall conform to those shown on the Drawings. Pipe size and valve size may not be changed unless approved in writing by the Owner.
	9. Where piping is shown on Drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planting (pervious) areas.

	E. Design Changes: Monetary consideration will not be made for any design change without written request by the Contractor and written approval by the Owner prior to implementing the change in the field. Monetary compensation for a design change appro...

	3.02 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section 02300 “Earthwork” (forthcoming Division 31 Section "Earth Moving").
	1. Perform all excavation as required for installation of the work included under this Section including shoring of earth banks if necessary. Restore all surfaces, existing underground installations, or other improvements damaged or cut as the result ...
	2. Should utilities not shown on the drawings be found during excavations, Contractor shall promptly notify the Owner for instructions as to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from h...
	3. Trenches shall be open vertical sided construction wide enough to provide free working space around work installed and to provide ample space for backfilling and compacting.
	4. When 2 pipes are to be placed in the same trench, a 6 inch space is to be maintained between pipes. The Contractor shall not install 2 pipes with one directly above the other.
	5. Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	6. All laterals and mainline trenches shall be sufficiently sloped to provide positive drainage through drain valves.
	7. Backfill into trenches once mainline piping, conduit or remote control wires have been installed shall be placed in 4” lifts and compacted to a minimum of 90%. Mechanical whackers or sheep foot shall be used to obtain this level of compaction. Usin...

	B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below sub-grade under pavement and slabs.
	C. Provide minimum cover over top of underground piping according the Drawing or at minimum provide  the following depths of cover:
	1. Irrigation Main Piping:  Minimum depth of 24 inches (600 mm) below finished grade, or not less than 12 inches (300 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping:  18 inches (300 mm).
	3. Drain Piping:  12 inches (300 mm).
	4. Sleeves:  24 inches (600 mm).
	5. Control Wires: 18 inches (300 mm).


	3.03 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.04 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. General:
	1. All pipe, fittings and valves shall be carefully placed in the trench. Interior of pipes shall be kept free from dirt and debris and open ends shall be closed by approved means when installation is not in progress.
	2. All lateral connections and other connections shall be made to the side of the mainline pipe, no top of pipe connections will be allowed.

	C. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	D. Install pipes in trench bedded at least 2 inches of finely divided material with no rocks or clods over 1 inch diameter to provide uniform bedding. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction. One ...
	E. Does not lay PVC pipe when there is water in the trench.
	F. Cutting PVC pipe will be with pipe cutter or hacksaw to ensure a square and even cut. Burrs at the cut ends shall be removed prior to installation of the pipe.
	G. Install piping free of sags and bends.
	H. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	I. Install fittings for changes in direction and branch connections.
	J. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	K. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install piping in sleeves under parking lots, roadways, and sidewalks.
	N. Install sleeves made of PVC pipe and socket fittings, and solvent-cemented joints.
	O. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.



	3.05 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Plastic Sprinkler Heads and Remote Control Valves shall use Teflon tape only. Teflon paste or joint compound is strictly forbidden from use.
	3. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.
	4. Use strap-type friction wrench to tighten.
	5. When connection is plastic to metal, male adapters shall be used. Male adapters shall be hand tightened plus one turn with the strap wrench.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	4. Joints shall be allowed to cure a minimum of one hour before applying any external stress on the piping and at least 24 hours before placing the joint under water pressure unless otherwise specified by the manufacturer.


	3.06 VALVE INSTALLATION
	A. Valve Boxes:
	1. Valve boxes shall be set 1” above finish grade in lawn landscape planting areas and 3” above finish grade in landscape planting beds where mulch will be applied.

	B. Shut-Off Valves: Shall be installed at the following locations (all in planted or lawn areas):
	1. After backflow preventer and prior to main supply loop.
	2. Between mainline and each remote control valve.
	3. All shut-off valves to be placed in valve boxes.

	C. Irrigation Control Valves/ Master Valves:  Shall be installed as shown in details and in accordance with manufacturer’s instructions and these specifications.
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Pressure regulating valves shall be adjusted so the most remote sprinkler heads operate at pressure specified.
	3. For valve boxes that incorporate drip valve assemblies, oversized or elongated boxes shall be used. The placement of the remote control valve, pressure regulator and filter shall allow the filter to be serviced (removed and replaced) within the val...
	4. Remote control and master valves shall be set plumb and level (parallel to piping) unless otherwise noted.
	5. No more than one remote control valve per valve box shall be installed which shall be placed parallel to one another whenever possible.

	D. Quick Coupling Valves:
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Installed on 3 elbow PVC Schedule 80 swing joint assembly.

	E. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	1. Install valves and PVC pipe with restrained, gasket joints.

	F. Pressure-Reducing Valves:  Install in boxes for automatic control valves.
	G. Drain Valves:  Install one (1) at mainline and one (1) per lateral line in underground piping in boxes for automatic control valves and at sufficient intervals to provide complete drainage of all piping

	3.07 SPRINKLER INSTALLATION
	A. General: All sprinkler heads within a zone shall be of the same type and have matched precipitation rates and shall operate at the same pressure. All sprinkler heads shall be pop-up type; permanent shrub risers are not permitted.
	B. Layout: Shrub beds and lawn areas are to be on separate valves (zones).
	1. Place part-circle pop-up sprinkler heads 6 inches from the edge of adjacent walks, curbs and mowing bands or paved areas.
	2. All sprinkler heads are to be adjusted for the proper radius and direction of spray pattern to prevent over spraying onto walks pavement or buildings.
	3. Heads are to be placed perpendicular to finished grade unless otherwise indicated on the Drawings.
	4. Sprinkler heads installed in lawn areas where turf has not been established shall be set 1 inch above the proposed finished grade. Heads installed in this manner will be lowered to grade when the turf is sufficiently established to allow walking on...

	C. Thoroughly flush out all water lines under a full head of water before installing heads, valves, and quick couplers. Maintain flushing for a minimum of three minutes at the valve located furthest from the water supply. Cap or plug all openings to p...
	D. Install sprinklers at manufacturer's recommended heights.
	E. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

	3.08 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. General: Type, arrangement, sizes, water flow data and mounting heights (when shown on the Drawings) as shown on Drawings and Details.
	1. Install freestanding emitters on pipe riser to mounting height indicated.
	2. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	3. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	4. Install drip tubes with direct-attached emitters on ground.
	5. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	6. Install off-ground supports of length required for indicated mounted height of device.
	7. Install application pressure regulators in piping near device being protected, and in control-valve boxes.
	8. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.


	3.09 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Controller shall be wall mounted in a locking box as shown on the Irrigation Drawings.
	2. Suitable electrical supply to be supplied by the Electrical Subcontractor. Applicable electrical codes from the regulatory jurisdiction shall take precedence in connecting the 110 volt electrical service to the controller. All high voltage wire sha...
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Install controller. Connect remote control valves to controller in sequence to correspond with station setting beginning with number 1, then number 3, then 3 etc…

	B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas. Where m...
	C. Provide expansion curl in control cable at intervals of 100 LF. Expansion curls are formed by wrapping at least 5 turns of wire around a one inch diameter pipe, then withdrawing the pipe.
	D. The main line shall have two spare wires installed its entire length and to the automatic controller. Label each end “Spare Wire”. A spare wire shall be installed and terminated with a 3DBY connector at each valve manifold. These un-used wires shal...

	3.10 CONNECTIONS
	A. Comply with requirements for piping specified in Division 2 Section 02510 “Water Distribution” (forthcoming Division 22 Section "Facility Water Distribution Piping") for water supply from exterior water service piping, water meters, protective encl...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.11 FLOW SENSORS
	A. Locate the flow sensor downstream of the master valve and upstream of the first remote control valve within a valve box.
	B. Flow meter size should be specified to operate within the irrigation system’s hydraulic requirements.  In some cases the flow meter size may be smaller than the specified mainline pipe.
	C. Install the flow sensor in a vertical orientation by using the solvent weld fittings to connect into the mainline pipe.  Locate the molded arrow on top of the flow sensor insert and confirm this is pointing parallel to the direction of water flow. ...
	D. Follow recommended reduction in mainline pipe sizing upstream and downstream of the flow sensor avoiding any changes in pipe direction within 5 pipe diameters downstream of this installation.
	E. Use a twisted pair of solid copper wire suitable for direct burial to connect the flow sensor to the controller.  Before making connection to the flow sensor, verify wire continuity with a multi-meter via an Ohms check.  Twist the field wires toget...
	F. Sensor wire shall be continuous without any wire splices unless absolutely necessary.  If necessary, locate wire splice in a round valve box that is clearly marked on the “as-built” drawings as a flow sensor junction box.
	G. Make a water-tight connection between the flow sensor wire and the direct burial wire back to the controller with 3M DBY connectors or an approved equal.
	H. Maximum cable length for 14 AWG wire shall not exceed 2500 linear feet. Be sure to leave sufficient flexibility in the wire to allow for changes in direction or for future servicing.
	I. Use different colored wire to distinguish between the red wire (+) and black wire (-).  Polarity must be maintained with terminating into the Flow sensor input in the irrigation controller.
	J. Do not place flow sensor wire in the same trench as any high voltage wires (120 volts and higher).  If flow sensor wire must cross over high voltage wires, it shall be done perpendicular to the high voltage line and have at least 10” of vertical se...
	K. Set the High Flow threshold value to be slightly higher than the station with the highest GPM demand.  Set the High Flow delay period depending on the irrigation system’s layout and mainline length.
	L. Set the No Flow threshold value slightly higher than the station with the lowest GPM.  Again set the No Flow delay period depending on the irrigation system’s layout and mainline length.
	M. Set the Leak Detection threshold value above the expected flow value for a single quick coupler or hose bib.  Again set the Leak Detection delay period depending on the irrigation system’s layout and mainline length.
	N. Conduct a test of each of these flow monitoring functions once the irrigation system is complete as part of the acceptance of this phase of installation.

	3.12 RAIN SENSORS AND RAIN/FREEZE
	A. Install owner-furnished product.
	B. Install in sensible place that will capture rain water effectively without overhead interference and with receivers mounted outside of any metal enclosures. Install wired type rain sensor wires to RS port on controller.  Activate the rain sensor pe...

	3.13 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification.
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  Affix controller name (e.g. “Controller A”) on inside of controller cabinet door with letters minimum 1 inch high. Affix a non-fading copy of irrigation diagram to cabinet door below controller name. Irrigation diagram to be sealed between t...
	2. Text: In addition to identifying each unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Equipment Tags: Install printed or engraved plastic-laminate remote control valve numbers corresponding to zones assigned on the Controller for each remote control valve. Tag number shall be affixed to remote control valve inside of valve box.
	D. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

	3.14 FIELD QUALITY CONTROL
	A. Tests and Inspections: All testing shall be completed under the supervision of the Owner or Owner’s Representative. Submit written requests for inspections to the Owner at least 3 days prior to the anticipated inspection date. The Contractor is sol...
	B. Contractor shall test the completed system to verify that the system operates according to the design criteria.
	C. The Contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work at all times. Any work covered (out of view) without approval of the Owner must be uncovered, if required for examination at the Contrac...
	D. Irrigation inspections shall consist of:
	1. Mainline Pressure “Hydrostatic” Test
	2. Leak Test
	3. Coverage Test
	4. Operational Test
	5. Final Inspection

	E. Mainline Pressure “Hydrostatic” Test: Shall be an inspection of the completed mainline installation prior to backfilling trenches, after welded PVC joints have cured as per manufacturer’s instructions. If mainline trenches are backfilled prior to c...
	1. Test to be completed after irrigation mainline, gate valves and quick couplers have been installed but prior to installing remote control valves.
	2. Open all isolation valves, fill all lines with water and shut off at meter. Pressurize the main with air to 100 psi and monitor gage for pressure loss for 4 hours. Leave fittings exposed throughout testing. Pressure mainline via a hand pump or air ...
	3. Leaks resulting from tests shall be repaired and tests repeated until system passes. Test all isolation valves for leakage. No additional work or payments will be allowed until all leaks are repaired and the pressure test requirements are met as no...

	F. Leak Test: Shall be an inspection of the completed installation of non-pressurized laterals.
	1. Test piping after laterals and risers are installed and system is fully operational. Charge system and leave trenches open to detect possible leaks.
	2. Repair leaks and retest until no leaks exist.

	G. Coverage Test: After installation of sprinkler heads, adjust sprinkler heads for proper radius and direction of spray pattern to prevent over spraying onto walks, pavement or building.
	H. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Any irrigation product will be considered defective if it does not pass tests and inspections.

	I. Final Inspection: Conduct final inspection in conjunction with the final inspection of lawn, shrub and tree planting.
	1. Final Inspection will not occur without the Owner’s possession of “As-Built” record drawings and without completing previously noted corrections, or without preparing the system for inspection

	J. Prepare test and inspection reports.

	3.15 PROGRAMMING
	A. Complete the WeatherTRAK Smart Water Manager Installation & Program Settings Worksheet, leave copy with controller and send copy to HydroPoint Data Systems via fax or email.  If the worksheet was already prepared, verify settings and correct as nec...
	B. Run each zone manually and walk site to complete WeatherTRAK Program Worksheet (provided with each controller). Program worksheet is a simple punch list that documents zone by zone site data including sprinkler type, soil type, plant type, sun expo...
	C. Enter set up information including date, time, time-zone and maximum active stations.
	D. Program days and times. Enter desired water day patterns, start times and water windows to meet site needs.
	E. Program stations in automatic mode by setting each station to Auto and then entering data from Program Worksheets including sprinkler type, soil type, plant type, sun exposure and slope (precipitation rate and root depth are adjustable for maximum ...
	F. For newly planted landscapes: stations and zones should be programmed in “User NO ET Mode” for a period of time (ranging from 15 to 45 days) to establish roots before being switched to “Auto Mode”. In “User NO ET Mode”, WeatherTRAK controller can b...

	3.16 STARTUP SERVICE & SERVICE ACTIVATION
	A.  Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.

	B. Service Activation
	1. NOTE:  SIMPLY STARTING-UP THE CONTROLLER AND RUNNING ON “USER NO-ET” MODE IS INCOMPLETE SERVICE ACTIVATION.  USER-NO ET MODE WILL NOT REALIZE WATER SAVINGS ANTICIPATED BY THE OWNER.
	2. Activate service to controller(s) by calling WeatherTRAK Customer Service at (800) 362-8774.
	3. Have ready: Controller Serial Number(s), Customer Name and Controller Address (process should take 7-10 minutes).


	3.17 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with turf areas and not more than 1/2 inch (13 mm) above, finish grade.

	3.18 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.19 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.20 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping, shall be the following:
	1. SDR 21, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping, shall be  the following:
	1. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	E. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 40, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	F. Risers to Aboveground Sprinklers and Specialties:  Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	G. Drain piping shall be the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.


	3.21 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron Gate valve, resilient seated; Iron Gate valve casing; and operating wrench (es).

	B. Throttling-Duty Valves:
	1. NPS 2 (DN 50) and Smaller:  Plastic automatic control valve.
	2. NPS 2-1/2 and NPS 3 (DN 65 and DN 80):  Plastic automatic control valve.

	C. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences and Gates.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete equipment bases/pads for gate operators, drives, and controls and post concrete fill.
	2. Division 26 Sections for electrical service and connections for motor operators, controls, limit and disconnect switches, and safety features and for system disconnect switches.
	3. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.

	C. Alternates:  Refer to Division 2 Section "Alternates" for description of Work in this Section affected by alternates.

	1.03 REFERENCE STANDARDS
	A. AASHTO M181 – Standard Specification for Chain Link Fence
	B. ASTM A153 – Standard Specification for Hot Dip Zinc Coating on Iron and Steel Hardware and ASTM A 641 – Standard Specification for Zinc-Coated Galvanized Carbon Steel Wire
	C. Military Specification MIL-P-26915 – Primer Coating, Zinc Dust Pigmented for Steel Surfaces
	D. Federal Specification TT-P-641 - Primer Coating, Zinc Dust – Zinc Oxide (Galvanized Surfaces).

	1.04 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates as indicated on the plans and within this specification.

	1.05 SUBMITTALS
	A. Product Data:  Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Gate operators, including operating instructions.
	5. Accessories.

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	1. Gate Operator:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.

	C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual units showing the full range of colors available for components with factory-applied color finishes.
	D. Samples for Verification:  For each type of chain-link fence and gate indicated.
	1. Polymer-coated steel wire (for fabric) in 6-inch (150-mm) lengths.
	2. Polymer coating, in 6-inch (150-mm) lengths on shapes for posts, rails, wires, and gate framing.

	E. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.

	F. Qualification Data:  For Installer.
	G. Field quality-control test reports.
	H. Maintenance Data:  For the following to include in maintenance manuals:
	1. Polymer finishes.
	2. Gate operator.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.07 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Interruption of Existing Utility Service:  Do not interrupt utility services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of utility services.
	2. Do not proceed with interruption of utility services without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Any manufacturer producing fencing products of fabric and framework specified by descriptions and as shown on the drawings subject to compliance with requirements.

	2.02 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic-coated wire (unless otherwise indicated on the drawings) woven from 11 gage (American Wire Gage) wire (0.0907 inches).
	a. Mesh Size:  2 inches (50 mm).
	b. Weight of Metallic (Zinc) Coating:  ASTM A 392, Type II, Class 2, 2.0 oz. /sq. ft. (610 g/sq. m) with zinc coating applied after weaving.
	c. Polymer Coating:  ASTM F 668, (Type IV) Class 2a or 2b over metallic-coated steel wire.
	1) Color:  Black or as indicated on the drawings, complying with ASTM F 934.




	2.03 INDUSTRIAL FENCE FRAMING
	A. The Contractor shall furnish galvanized steel fence framework, unless otherwise specified on the drawings.
	B. Posts and Rails:  Posts shall meet requirements of AASHTO M181 except as otherwise provided with a 5% maximum weight tolerance for all posts and rails.
	1. Vinyl coated posts shall be pipe posts meeting the requirements and shall have a fusion bonded vinyl coating at least 10 mils thick. The vinyl shall meet the requirements of AASHTO M181 and shall be black.
	2. Posts shall be fitted with ornamental caps. The base of cap to fit securely over top of post to guard against moisture.
	3. Brace rails shall be furnished with suitable metal connections to fasten securely to posts. Top rail shall be provided with expansion sleeves and couplings not less than 7 inches long and shall be furnished in minimum lengths of 15 feet. The comple...
	4. Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	a. Group:  round steel pipe.
	b. Fence Height:  as shown on the plan.
	c. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	d. Post Diameter and Thickness:  According to ASTM F 1043.
	1) Brace Rail and Top Rail:  1.66 inches (42 mm).Steel Pipe
	2) Line Post:  1.90 inches O.D. Steel Pipe
	3) End, Corner and Pull Post:  2.875 inches (73 mm). Steel Pipe
	4) Gate Posts, Double Gate: 2.875-inch (73-mm) diameter, and 4.64-lb/ft. (6.91-kg/m) Steel Pipe.
	5) Gate Posts, Single Gate: 4-inch (102-mm) diameter, 8.65-lb/ft. (12.88-kg/m) weight Steel Pipe


	5. Coating for Steel Framing:
	a. Metallic Coating:
	1) Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz. /sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.

	b. Polymer coating over metallic coating. Polymer coating shall be black and at least 10 mils thick, except that the coating on tension wire, hog rings, and tie wires shall be at least 20 mils thick.



	2.04 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric where top rail is used. If top rail is not used extend along both top and bottom.

	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type II, zinc coated (galvanized) electrolytic process, with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.05 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for single or double swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round.


	C. Frame Corner Construction:
	1. Welded or assembled with corner fittings and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Gate stops for double gates shall be mushroom type flush plate with anchors set in concrete t...
	1. Hinges shall be of size and material to suit gate size, non-lift-off type, offset to permit full 180 degree gate opening. Provide pair of 1-1/2 inch hinges for each leaf over 6 feet in nominal height.
	2. Latch shall be forked type or plunger-bar type to permit operation from either side of gate, with padlock eye as integral part of latch.


	2.06 INDUSTRIAL HORIZONTAL-SLIDE GATES
	A. General:  Comply with ASTM F 1184 for single or double slide gate types.
	1. Classification:  Type I Overhead Slide.
	2. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1184 for materials and protective coatings.
	3. Metal Pipe and Tubing:  Aluminum.  Comply with ASTM F 699 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 1184 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Gate Opening Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel 1.90 inches (48 mm) round.

	4. Bracing Members:
	a. Tubular Steel 1.90 inches (48 mm) round.


	C. Frame Corner Construction:
	1. Type I Overhead Slide Gates:  Welded or assembled with corner fittings including 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Overhead Track Assembly:  Manufacturer's standard heavy duty track, with overhead framing supports, ball-bearing hanger sheaves, guide stays, bracing, and accessories, engineered to support size, weight, width, operation, and design of gate and rol...
	E. Hardware:  Latches permitting operation from both sides of gate, locking devices hangers roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides o...

	2.07 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate (if used) and bottom rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  0.106-inch- (2.69-mm-) diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.
	b. “Hog Rings” used to fasten fabric to tension wire shall be AWG 11 gage (.091-inch) galvanized steel.


	I. Finish:
	1. Metallic Coating for Hardware and Fittings: Not less than 1.80 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface except any item under 1/8 inch thickness shall have 1.50 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface Type I...
	2. Bolts, nuts, washers, and other threaded items shall be galvanized in accordance with ASTM A153.
	3. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.


	2.08 PRIVACY SLATS
	A. Material:  Polyethylene tubular slats, not less than 0.023 inch (0.58 mm) thick, manufactured for chain-link fences from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with vandal-resistant fastene...
	B. Color:  As indicated on Drawings.

	2.09 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to ASTM C 94...
	1. Concrete Mixes:  Normal-weight concrete [air entrained] with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 1-inch to 3-inch (25-mm to 75-mm) slump, 4% to 8% air entrainment and 1-inch (25-mm) maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions. Dry-packaged concrete mix may be used meeting minimum strength requirements as noted.

	2.10 GROUT AND ANCHORING CEMENT
	A. No shrink, Nonmetallic Grout:  Premixed, factory-packaged, non staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, no shrink, non staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide ...

	2.11 POLYMER FINISHES
	A. Supplemental Color Coating:  Where indicated on the drawings and in addition to specified metallic coatings for steel, provide fence components with polymer coating.
	B. Metallic-Coated Steel Tension Wire:  PVC-coated wire complying with ASTM F 1664, Class 2b.
	C.  Metallic-Coated Steel Framing and Fittings:  Comply with ASTM F 626 and ASTM F 1043 for polymer coating applied to exterior surfaces and, except inside cap shapes, to exposed interior surfaces.
	1. Polymer Coating:  Not less than 10-mil- (0.254-mm-) thick PVC or 3-mil- (0.076-mm-) thick polyester finish.

	D. Color:  Black or as indicated on the drawings, complying with ASTM F 934.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Owner.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property mon...

	3.03 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.04 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes to depths of not less than 3 feet below finished grade for posts to diameters of not less than 4 times post diameter and at spacing indicated on plan. Excavate only in firm compacted or undisturbed soil.
	B. Post Setting:  Set posts in concrete at a maximum of 10 feet on center or as indicated on the plan.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Posts to be centered and placed 3 inches above bottom of hole.
	3. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Trowel to a smooth finish and slope away from post. Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2 inches (50 mm) above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2 inches (50 mm) or as indicated on drawings below grade to allow covering with surface material.
	c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with no shrink, nonmetallic grout, mixed an...


	C. Rock or Concrete Pavement: Where rock or concrete pavement or slabs occur within the required depths, a hole of a diameter slightly larger than the largest dimension of the post shall be drilled into the rock or concrete. Fill annular space between...
	D. Retaining Walls and Reinforced Slopes: Where posts are required at retaining walls or reinforced slopes, posts shall be installed according to the retaining wall, segmental retaining wall or reinforced slope manufacturer’s recommendations and as sh...
	E. Extra Length: Where extra post length is needed posts shall not be fabricated by welding short sections of posts together to provide a longer post.
	F. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more or as indicated on Drawings.
	G. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	H. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at mid height of fabric 6 feet (1.83 m) or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	I. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) diameter hog rings of same material and finish as fabric ...
	1. Top Tension Wire:  Install tension wire through post cap loops.
	2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	J. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	K. Bottom Rails:  Install, spanning between posts.
	L. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade and surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to fr...
	M. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.
	N. Hog Rings: Fabric may either be fastened to the tension wire using 11 gage galvanized hog rings spaced at 24 inch intervals, or the tension wire may be woven through the fabric. Hog ring ties shall be made at fabric joints with the ring passing com...
	O. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches (610 mm) o.c.

	P. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	Q. Field Weaving: Contractor is permitted to connect rolls and pieces of chain link fabric to each other by field weaving provided it matches and is identical in appearance and strength with the machine weaving at the factory.
	R. Privacy Slats:  Install slats in direction indicated, securely locked in place only as shown on drawings.

	3.05 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.06 ADJUSTING
	A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks engag...

	3.07 REPAIR OF GALVANIZING
	A. Galvanized surfaces that are degraded or damaged at any time after the application of metallic coating shall be replaced or repaired.
	1. Thoroughly brush the damaged area removing all loose and cracked coatings with wire brush.
	2. Paint affected area with 2 coats of zinc paint meeting Military Specification Mil-P-26915 for Type 1 or Federal Specification TT-P-641, and shall be thoroughly mixed prior to application.
	3. Paint shall be applied 3 to 4 mils thick per coat. Tinted paint is not allowed. Total thickness of two coats shall not be less than 3 mils when dry.
	4. In lieu of repair by painting, other methods of repair may be approved only as acceptable to the Owner.

	B. Excessive damage to galvanized surfaces as determined by the Owner shall be cause for rejection. Rejected galvanized material shall be replaced at no cost to the Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Landscape edgings.
	5. Tree grates.

	B. The Contractor shall furnish all materials and perform all work in accordance with these specifications, drawings, and instructions provided by the Owner, so that the intended vegetative cover, plants, trees, etc., flourish beyond the time limits s...
	C. Related Sections:
	1. Division 2 Section "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, and replacing existing trees to remain that interfere with, or are affected by, execution of the Work.
	2. Division 12 Section "Site Furnishings" for exterior unit planters.
	3. Division 2 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	4. Division 2 Section “Earthwork" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	5. Forthcoming Division 32 Section "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.
	6. Division 2 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Division 2 Section "Unit Prices."
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.04 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	G. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	H. Finish Grade:  Elevation of finished surface of planting soil.
	I. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	J. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, matricides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inte...
	K. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	L. Planting Area:  Areas to be planted.
	M. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	N. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	O. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	P. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	Q. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	R. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1. Trees and Shrubs:  One sample of each variety and size shall be delivered to the site for review and approval by the Owner.  Maintain approved samples on-site as a standard for comparison.  Approved samples may be used as plant materials for the Pr...
	2. Mulch:  1-quart (1-liter) or greater volume of each mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; prov...
	3. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Grates Frames and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design, finish and color selected.
	6. Root Barrier:  Width of panel by 12 inches (300 mm).

	C. Qualification Data Submittal:  For qualified landscape Installer.  Include professional membership documentation and landscape contractor registration number (if applicable in state where project is located). Include list of similar projects comple...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For standardized ASTM D 5268 topsoil, existing native surface topsoil, existing in-place surface soil, and imported or manufactured topsoil.
	F. Warranty:  Sample of special warranty.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration: Installer shall be a Registered Landscape Contractor in the state where the project is located (if applicable in location where project is located).
	3. Experience:  Five years' experience in landscape installation in addition to requirements in Division 2 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be used o...
	3. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	F. Plant Material Observation:  Owner may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Owner retains right to observe trees and ...
	1. Notify Owner of sources of planting materials seven days in advance of delivery to site.

	G. All work completed and materials furnished and installed shall be of the best quality and shall be in strict accordance with the intention of the drawings, specifications and samples. The Contractor shall cooperate with the Owner so that no error o...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball. Lift from the bottom of the root balls or with belts or lifting harnesses of sufficient width not to damage root balls. Do not lift trees by the trunk.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Plants with dried-out roots will be rejected.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.
	5. Protect plants at all times from the sun and from drying winds.
	6. Protect plants from freezing conditions prior to planting.


	1.08 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner seven (7) days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.09 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. The Contractor shall provide the Owner a Warrantee for the work for a period of one year after final acceptance by the Owner.
	2. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	1) Where Installer alleges defects resulting from abuse, lack of adequate maintenance or neglect by Owner, the Installer must officially provide written notification to the Owner within 30 days of the alleged abuse, lack of adequate maintenance or neg...

	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of construction
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	3. Warranty Periods from Date of Final Acceptance:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  12 months.

	4. Include the following remedial actions as a minimum:
	a. Contractor to immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Contractor is responsible for any damage caused by its operations and shall dispose of all green waste, rubbish and excess soil as directed.



	1.10 MAINTENANCE PRIOR TO FINAL ACCEPTANCE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue ...
	B. Initial Maintenance Work to Include: All necessary watering, cultivation, weeding, pruning, wound dressing, disease and insect pest control, protective spraying, straightening plants which lean or sag, adjustments of plants that settle, mowing of t...
	1. Irrigation System (where irrigation system installed on site):
	a. If an irrigation system is installed on the site, it shall be used by the maintenance Contractor for the site watering program.  The Contractor shall use the system and smart controller to maintain plant health while minimizing excess water use.  S...
	1) Use the system in “User No ET” mode until final acceptance.

	b. Where an irrigation system is installed, failure of the system does not eliminate the Contractor's responsibility of maintaining the desired level of moisture necessary to maintain vigorous, healthy plant materials.

	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  The Contractor shall furnish hose and other watering equipment as needed.

	3. Weeding:
	a. Maintenance Contractor shall keep all planting areas free from weeds and undesirable grasses by a method and materials approved by ANA.

	4. Disease and Insect Pest Control
	a. Upon discovery of any disease or insect pest infestation, identify, or have identified, the nature or species of infestation. A method of control in accordance with ANA standards shall be immediately implemented. Application of disease or insect co...




	PART 2 -  PRODUCTS
	2.01 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Quality: Unless specifically noted otherwise, all plants shall be of selected specimen quality, exceptionally heavy, symmetrical, tightly knit, so trained or favored in their development and appearance as to be superior in form, number of branches,...
	1. Trees, shrubs and other plants shall be nursery stock and shall be true to type and name in accordance with the current addition of Standardized Plant Names published by the American Joint Committee on Horticultural Nomenclature.
	2. Plants shall be free of disease, insect pests, eggs or larvae.
	3. Plants shall not be pruned before delivery to the site. Trees with abrasion of the bark, sunscalds, disfiguring knots or fresh cuts of limbs over 1 ¼ inches, which have not completely calloused, shall be rejected.
	4. All plants will have come from locations and grown under climatic conditions similar to those in the locality of the site of the project under construction or have been acclimated to such conditions for at least two (2) years. Unless otherwise appr...
	5. Plants grown in containers shall be of appropriate sizes for the container as specified and be free of circling roots on the exterior and interior of the root ball. Container plants shall have been grown in the container long enough to have establi...

	C. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	1. Plants shall meet the drawing planting list specification for spread, height or container size.
	2. If a range of size is given, no plant shall be less than the minimum size, and not less than 50% of the plants shall be as small as the lower half of the range specified.
	3. Measurements specified are the minimum size acceptable and, where pruning is required, are the measurements after pruning.

	D. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	1. All B&B plants to be moved with the root systems as solid units with balls of earth firmly wrapped with burlap. Diameter and depth of the balls must be sufficient to encompass the fibrous root feeding systems necessary for healthy development of th...

	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F.  Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pro...

	2.02 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone if magnesium is required.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.03 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch (19-mm)] sieve; soluble salt content of 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8. Peat shall be used for planting soil mixture only.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Pine Bark: Horticultural grade milled pine bark, with 80 percent material by volume between 10 and 15 mm. Pine bark shall be aged sufficiently to break down all woody material. pH shall range between 4 and 7.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.04 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. The Contractor is responsible for the safe handling, use and disposal of nitrogen and phosphorus fertilizers and shall be familiar with any local use restrictions, limitations or regulations for their use on the Project.  Any violations, penalties,...
	C. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.
	2. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phos...

	E. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	F. Planting Tablets (if used):  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant...
	1. Size:  5-gram tablets.
	2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.05 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent to a maximum 20% organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4

	B. Existing, native surface topsoil may be used as planting soil if formed under natural conditions with the duff layer retained during excavation process and stockpiled on the site.  Verify suitability of native surface topsoil to produce viable plan...
	1. If quantity of native surface topsoil is insufficient for project needs, supplement with planting soil.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or ...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.06 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood or shredded pine bark mulch
	2. Size Range:  3 inch after settlement, top dressing in all plant beds and around trees planted by the Contractor. Single trees or shrubs shall be mulched to the outside edge of the saucer. Mulch shall be of sufficient character as not to be easily d...
	3. Color:  Natural.

	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 percent of dry weight.

	C. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type: Rounded riverbed gravel or granite chips or as per specified on the drawings..
	2. Size Range: Rounded Riverbed Gravel 2-1/2 inches (63 mm) maximum, 3/4 inch (19 mm) minimum, Granite Chips  3/4 inch (19 mm) maximum, 1/4 inch (6.4 mm) minimum
	3. Stone mulch shall be placed to a depth of 3 inches. Adjust grades allowing for thickness of mulch by cutting or filling. Assure 2% pitch away from building. Rake smooth and even and roll or tamp so that the subgrade is uniformly firm.
	4. Color:  As specified on the plans


	2.07 WEED-CONTROL BARRIERS
	A. Only used under mineral or stone mulch. Nonwoven Geotextile Filter Fabric:  “Easy Gardner Weed Block”, “Dewitt Weed Barrier”, “FibarFelt” or approved equivalent by the Owner. Material to be polypropylene or polyester fabric, 3.5 oz./sq. yd. (101g/s...
	B. Paper Mulch Mat: Material only as approved by the Lowe’s Design Engineering Director. Material to be recycled content, organic, 100% compostable, and 100% bio-degradable paper mulch mat, composed of paper fibers formed into a continuous laminate sh...

	2.08 PESTICIDES and HERBICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted herbi...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.09 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new pressure treated wood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Wood Deadmen:  Timbers measuring 8 inches (200 mm) in diameter and 48 inches (1200 mm) long, treated with specified wood pressure-preservative treatment.
	3. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes.
	4. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.
	5. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	6. Guy Cables:  Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long, with two 3/8-inch (10-mm) galvanized eyebolts.
	7. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.
	8. Proprietary Staking-and-Guying Devices:  Proprietary stake and adjustable tie systems to secure each new planting by plant stem; sized as indicated and per manufacturer's written recommendations. See proprietary staking and guying devices if indica...

	B. Root-Ball Stabilization Materials:
	1. Upright Stakes and Horizontal Hold-Down:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated; stakes pointed at one end.
	2. Wood Screws:  ASME B18.6.1.

	C. Palm Bracing:  Battens or blocks, struts, straps, and protective padding as indicated.
	1. Battens or Blocks and Struts:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-4-inch nominal (38-by-89-mm actual) by lengths indicated.
	2. Straps:  Adjustable steel or plastic package banding straps.
	3. Padding:  Burlap.


	2.10 LANDSCAPE EDGINGS
	A. Wood Edging (“wood header boards”):  Of sizes shown on Drawings, and wood stakes as follows:
	1. Species:  Western red cedar, all heart.
	2. Stakes:  Same species as edging, 1-by-2-inch nominal (19-by-38-mm actual) by 18 inches (450 mm) long, with galvanized nails for anchoring edging.

	B. Steel Edging:  Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths, with loops stamped from or welded to face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Border Concepts, Inc.
	b. Collier Metal Specialties, Inc.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep or as indicated on the drawings.
	3. Stakes:  Tapered steel, a minimum of 15 inches (380 mm).
	4. Accessories:  Standard tapered ends, corners, and splicers.
	5. Finish: Standard paint, zinc or unfinished or as indicated on the drawings. Standard paint or as indicated on the drawings.
	6. Paint Color: As indicated on the drawings.

	C. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Curv-Rite, Inc.
	b. Permaloc Corporation.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep
	3. Stakes:  Aluminum, ASTM B 221 (ASTM B 221M), Alloy 6061-T6, approximately 1-1/2 inches (38 mm) wide by 12 inches (300 mm) long.
	4. Finish: Manufacturer’s standard paint, powder coat paint, natural aluminum or as indicated on the drawings.
	5. Paint Color: As indicated on the drawings.


	2.11 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings of shape, pattern, and size indicated.
	B. Shape and Size: As indicated on the drawings.
	C. Finish: As indicated on the drawings/

	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.
	C. Rolled Erosion Control Blanket/Fabric Netting: Rolled erosion control blanket is to be applied on all slopes exceeding 3:1 and at other locations where indicated on the drawings.  Blankets shall be “Curlex II” by American Excelsior Company, “SC150”...
	D. Rolled Erosion Control Blanket or Turf Reinforcement Matting is to be applied in channels where indicated on the plans. Blanket or matting shall be applied in the direction of the flow of water per manufacturer specifications. RECP and/or TRM as sp...
	E. Tree Wrap: Tree wrap to be breathable synthetic fabric, white in color, delivered in 75 mm (3 inch) wide rolls. Specifically manufactured for tree wrapping. Provide product indicated on the drawings or comparable product such as “Breathable Fabric ...
	F. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	G. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb (0.45 kg) of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of ectomycorrhizal fungi, 33 percent hydrogen, and a maximum of 5.5 perce...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Before commencing work, all trees and shrubs which are to be saved must be protected from damage by the placement of fencing flagged for visibility or some other suitable protective procedure approved by the Owner. No work may begin until this requ...
	2. In order to avoid damage to roots, bark or lower branches, no truck or other equipment shall be driven or parked within the drip line of any tree, unless the tree overspreads a paved driveway.
	3. The Contractor shall use any and all precautionary measures when performing work around trees, walks, pavements, utilities, and any other features either existing or previously installed under this contract.
	4. The Contractor shall adjust depth of earthwork and topsoil when working immediately adjacent to any of the aforementioned features in order to prevent disturbing tree roots, undermining walks and pavements, and damage in general to any existing or ...

	B. Where excavating, fill, or grading is required within the drip line of trees that are to remain, the work shall be performed as follows:
	1. Trenching: When trenching occurs around trees to remain, the tree roots shall not be cut, the trench shall be tunneled under or around the roots by careful hand digging and without injury to the roots.
	2. Raising Grades: When the existing grade at tree is below the new finished grade, and fill not exceeding 12 inches is required, clean, washed gravel graded from 1 to 2 inches in size shall be placed directly around the tree trunk. The gravel shall e...
	3. Lowering Grades: Existing trees in areas where the new finished grade is to be lowered shall have re-grading work done by hand to elevation as indicated on the plans. Roots shall be preserved at the new grade to the extent possible and covered with...

	C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Owner's acceptance of layout before excavating or planting.  Make minor adjustments as required.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.03 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 6 inches (150 mm) for turf areas and 12 inches (300 mm) for shrub bed areas.  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter ...
	1.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime (if liming is required) with dry soil before mixing fertilizer. Ground limestone to be omitted for acid soil plants.

	2. Spread planting soil to a depth of 6 inches (150 mm) for turf areas, and 12 inches (300 mm) for shrub beds, but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or sub grade is frozen, muddy, or...
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Planting soil which must be transported across finished walks shall be delivered in such a manner that no damage will be done to the walks. The Contractor shall be responsible for repair of such damage.
	c. Placement shall be such that after final settlement where will be good drainage (and conforming to the elevations shown on drawings).


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  If indicated on the drawings, and at time directed by Owner, broadcast dry product uniformly over prepared soil at application rate indicated on the drawings.

	3.04 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide or at least 12 inches (300 mm) wider than ball diameter, whichever is greater, for balled and burlapped and container grown stock.
	2. Excavate only deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight, after working hours, or when unattended by Installer’s personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be used as planting soil if meeting ASTM D 5268 Topsoil and this specification.
	C. Obstructions:  Notify Owner if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations. Owner may require plant pits to be relocated, the pits enlarged or drilled through hardpan layer or plants deleted from th...
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Owner if subsoil conditions evidence unexpected excessive compaction or water seepage or retention in tree or shrub planting pits.
	1. Excessive Compaction: Where unsuitability within the planting area is deemed by the Owner to be due to excessive compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other construction materials in the sub grade, a...
	2. Water Seepage or Retention: Where sub grade is deemed unsuitable by Owner due to excessive moisture (in excess of 30%), then such a condition shall be rendered suitable by installation of a sub drainage system or by other means described elsewhere ...

	E. Fill excavations with water and allow percolating away before positioning trees and shrubs.

	3.05 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades, or as indicated on the planting details.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings, place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root bal...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set container grown stock plumb and in center of planting pit or trench with root flare level with finish grades, or as indicated on the planting drawings and details.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root ball...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set fabric bag-grown stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from fabric bag without damaging root ball or plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Fertilize as indicated on the drawings.
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. Set and support bare-root stock in center of planting pit or trench with root flare level with adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Fertilize as indicated on the drawings.
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	G. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...
	H. When indicated on the drawings or when necessary for the specific project conditions, wrap the trunk of newly planted trees. Wrapping may be required for thin-barked species, where reflective surfaces affect newly planted trees, or when orientation...
	1. Wrapping material shall be applied from the base of the tree to the first branch.
	2. All wrapping material shall be removed no later than the end of the year after planting.


	3.06 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.07 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.08 TREE STABILIZATION
	A. Install trunk stabilization only when indicated on the plan or when necessary for specific conditions encountered on the site. :
	1. Poor quality trees with cracked, wet, or loose root balls, poorly developed trunk-to-crown ratios, or undersized root balls shall be rejected if they require staking.
	2. Where required, stakes and guys will be installed immediately upon planting, and shall be removed at the end of the first growing season.
	3. Upright Staking and Tying:  When required stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out, and only as directed by the Owner or shown on the dr...
	4. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Trees larger than 14 feet in height and more than 3 inches in caliper shall be staked and guyed if indicated on the drawings or where necessary for site conditions. Securely attach no fewer than three guys to stakes 30 inches (...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen buried at least 36 inches (900 mm) below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.


	C. Palm Bracing:  Install bracing system at three or more places equally spaced around perimeter of trunk to secure each palm until established unless otherwise indicated.
	1. Site-Fabricated Palm-Bracing Method:
	a. Place battens over padding and secure battens in place around trunk perimeter with at least two straps, tightened to prevent displacement.  Ensure that straps do not contact trunk.



	3.09 ROOT-BARRIER INSTALLATION
	A. Install root barrier only where shown on Drawings.
	B. Align root barrier with paving or hardscape element and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.

	3.10 PLANTING IN PLANTERS
	A. Place a layer of drainage gravel at least 4 inches (100 mm) thick in bottom of planter.  Cover bottom with filter fabric and wrap filter fabric 4 – 6 inches (100 – 150 mm) up on all sides.  Duct tape along the entire top edge of the filter fabric, ...
	B. Fill planter with planting soil per drawings.  Place soil in lightly compacted layers to an elevation of 1-1/2 inches (38 mm) below top of planter, allowing natural settlement.

	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in the planting schedule or on the drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. .
	B. Mulch shall be applied within 24 hours of planting.
	C. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of 3-inch (75-mm) average thickness, with 30-inch (750-mm) radius around trunks or stems.  Do not place mulch within 3 inches (75 mm) of trunks or stems. Mulch application should be level ...
	2. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of the plant bed and over the whole surface of the planting area, and finish level with adjacent finish grades.  Do n...
	3. Mineral Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of mineral mulch extending 12 inches (300 mm) beyond edge of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks...


	3.13 EDGING INSTALLATION
	A. Wood Edging (“Wood Header Boards”):  Install edging where indicated on drawings. Fasten each cut joint or connection with two galvanized nails.  Anchor with wood stakes spaced up to 36 inches (900 mm) apart, driven at least 1 inch (25 mm) below top...
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven below top elevation of edging.
	C. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 48 inches (1200 mm) apart, driven below top elevation of edging.
	D. Shovel-Cut Edging:  Separate mulched areas from turf areas with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge at locations as shown on the drawings.

	3.14 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.15 PLANT MAINTENANCE
	A. Maintain plantings immediately after planting by pruning, cultivating, and watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, an...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...
	D. Defective work shall be corrected as soon as possible after it becomes known and weather and season permits.
	E. If a substantial number of plants are weak, dead or otherwise un-acceptable to the Owner at the time of the inspection, acceptance shall not be granted and the Contractor’s responsibility for maintenance of all plants shall continue until replaceme...
	1. All replacements shall be of same kind, size and quality specified in the plant list. They shall be furnished and planted as specified during the next planting season at no cost to the Owner.


	3.16 HERBICIDE OR PESTICIDE APPLICATION
	A. Apply herbicides or pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in p...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before final acceptance, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.18 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Hydroseeding.
	3. Sodding.
	4. Plugging.
	5. Sprigging.
	6. Meadow grasses and wildflowers.
	7. Turf renovation.
	8. Erosion-control material(s).
	9. Grass paving.

	B. Related Sections:
	1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
	3. Division 2 Section “Landscaping” for landscape planting
	4. Division 2 Section "Landscape Irrigation" (forthcoming “Planting Irrigation”) for turf irrigation.
	5. Division 2 Section "Storm Drainage" for subsurface drainage.


	1.03 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete or top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to this Project.

	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	1. Certification of each seed mixture for turfgrass sod.  Include identification of source and name and telephone number of supplier.

	C. Conformance Submittal: Submit Installer’s Qualifications as indicated prior to beginning work for qualified landscape installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For standardized ASTM D 5268 topsoil and imported or manufactured topsoil.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration. Installer shall be a Registered Landscape Contractor (where applicable).
	3. Experience: Five years' experience in turf installation in addition to requirements in Division 2 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.
	6. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis: When soil testing is part of the work, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; dele...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of samples to be taken per instructions from the Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be us...
	3. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nutr...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.



	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	C. Fertilizer: Deliver to site in original unopened standard size bags showing weight, analysis and name of manufacturer. Store in weatherproof place and keep dry to maintain effectiveness. Store partially used bags in sealed containers.
	D. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide perimeter-control measures to prevent displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.


	1.07 PROJECT CONDITIONS
	A. Planting Restrictions:  See drawings for planting periods and specific species for specific planting dates.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.08 MAINTENANCE SERVICE
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established (f...
	1. Seeded Turf:  60 days from date of planting completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Sodded Turf: 30 days from date of installation.
	3. Plugged and Sprigged Turf: 60 days from date of planting completion.



	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: State-certified seed of grass species as indicated on the drawings, with not less than 95 percent germination, not less than 85  percent pure seed, and not more than 0.5  percent weed seed:
	C. Grass Seed Mix:  Proprietary seed mix as indicated on the drawings.

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous gr...
	B. Turfgrass Species: Shall be as indicated on the drawings or as approved by the Owner.
	C. Turfgrass Species:  Sod of grass species (from seed at sod farm) as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

	2.03 PLUGS
	A. Plugs:  Turfgrass sod, certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, cut into square or round plugs, stro...
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Plug Size: Shall be as indicated on the drawings.


	2.04 SPRIGS
	A. Sod Sprigs:  Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Turfgrass Species: Shall be as indicated on the drawings.


	2.05 MEADOW GRASSES AND WILDFLOWERS
	A. Wildflower Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	B. Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	C. Wildflower and Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	D. Seed Carrier:  Inert material, sharp clean sand or perlite, mixed with seed at a ratio of not less than two parts seed carrier to one part seed.

	2.06 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Class:  O, (only in high wind areas) with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through No. 60 (0.25-mm) sieve.
	3. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.07 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm)  sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 percent of dry weight.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or of granular texture, with a pH range of 3.4 to 4.8.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.08 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight, unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.


	2.09 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ASTM D 5268 topso...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.

	B. Existing, native surface topsoil formed under natural conditions with the duff layer retained during excavation process and stockpiled on-site.  Verify suitability of native surface topsoil to produce viable planting soil.  Remove stones, roots, pl...
	1. Supplement with native surface (topsoil) planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume: 1:4.
	b. Ratio of Loose Sphagnum 1:4.


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs or m...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.10 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Non-asphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  NOT PERMITTED.

	2.11 PESTICIDES and HERBICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pest...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.12 EROSION-CONTROL MATERIALS
	A. Rolled Erosion-Control Blankets (RECP):  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. (0.5 kg/sq. m), with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	C. Turf Reinforcement Mats (TRM):  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, thickness as detailed on the drawings.  Include manufacturer's recommended anchora...
	1. Products:  See drawings and details,


	2.13 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, see plan and details for mat thickness.  Include manufacturer's recommende...
	1. Products:  See drawings and details.

	B. Base Course:  Sound crushed stone or gravel complying with [ASTM D 448 for Size No. 8] Division 2 Section "Earthwork" for base-course material.
	C. Sand:  Sound, sharp, washed natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As shown on the drawings or submitted and acceptable to Owner.
	E. Sandy Loam Soil Mix:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate blended with planting soil as specified.  Use blend consisting of 1/2 sand and 1/2 planting soil.
	F. Soil for Paving Fill:  Planting soil as specified on the drawings.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Owner and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches (150 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply superphosphate fertilizer directly to subgrade before loosening.
	2.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth of 6 inches (150 mm) but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod where used.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 8 inches (200 mm).  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches (100 mm) of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply superphosphate fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish gra...
	E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	F. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.04 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For turf reinforcement mats (TRM), install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  Install erosion-control mat and fasten as recommended by material manufacturer.
	C. Fill cells of turf reinforcement mat with planting soil and compact before planting.
	D. For rolled erosion-control blanket (RECP) or mesh, seed area, install RECP from top of slope, working downward, and as recommended by material manufacturer for site conditions and as shown on the details.  Fasten as recommended by material manufact...
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.05 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1/2 inch (13 mm) of f...
	B. Install base course (sand, soil mix, proprietary growing mix, or soil for paving fill) as shown on drawings) and as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving...
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with planting soil mix as shown on the drawings and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.06 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as indicated on the drawings.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 3:1 with RECP installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with turf reinforcement mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 3:1 and not indicated to receive RECP or TRM by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket in loose thickness over seeded ...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment, or bond by spraying with approved tackifier at rate specified by manufacturer.

	G. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 24 hours after completing seeding operations.  Water and soak areas, scatter mulch uniformly and roll surface smooth.

	3.07 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with non-asphaltic fiber-mulch, or manufacturer's recommended tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre (5.2-kg/92.9 sq. m) dry weight, and seed component is deposited at not less...


	3.08 SODDING
	A. Area: Shall be as indicated on the drawings or at minimum a three (3) foot wide strip along walks, roadways and parking areas to reduce erosion.
	B. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 4:1.
	2. Anchor sod on slopes exceeding 6:1 with steel staples spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.09 PLUGGING
	A. Plant plugs in holes or furrows, spaced as indicated on the drawings. On slopes, contour furrows to near level.

	3.10 SPRIGGING
	A. Plant freshly shredded sod sprigs in furrows as indicated on drawings.  Place individual sprigs with roots and portions of stem in moistened soil, as indicated, and fill furrows without covering growing tips.  Lightly roll and firm soil around spri...
	B. Broadcast Method: If broadcast method is indicated on drawings, spread sprigs uniformly over prepared surface at rate indicated and mechanically force sprigs into lightly moistened soil.
	1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
	2. Lightly roll and firm soil around sprigs after planting.
	3. Water sprigs immediately after planting and keep moist by frequent watering until well rooted.


	3.11 TURF RENOVATION
	A. Renovate existing turf.
	1. Damaged by Contractor’s operations, such as storage of materials or equipment and movement of vehicles.
	2. To re-establish turf where settlement or washouts occur or where minor re-grading is required,
	3. Where new planting soil placement and new planting is required
	4. Where sod or vegetation is diseased, wrong species or unsatisfactory
	5. Where foreign materials such as oil drippings, fuel spills, stones, gravel or other material that may or may not be a result of Contractor’s operation.

	B. Mow, dethatch, core aerate, and rake existing turf.
	C. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	E. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm).
	F. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches (100 mm) of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	G. Apply seed and protect with straw mulch, or sod as required for new turf.
	H. Water newly planted areas and keep moist until new turf is established.

	3.12 TURF MAINTENANCE PRIOR TO ACCEPTANCE
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  Water to assure moisture depth is no greater than 3” (50% depletion of 6 inches) at any one time until established.
	1. If an irrigation system is installed on the site it shall be used for the site watering.  Use the installed irrigation system and set the controller to “User No ET” mode until final acceptance.
	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  If water is not available on-site the Contractor shall provide all necessary water.  The Contractor shall furnish all labor, watering equipment, fuel and equipment necessary to transport and apply wat...
	c. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	d. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.


	C. Protection: Protect seeded or sod area from trespass during grass establishment. Furnish and install fences, signs, and barriers or any other necessary temporary protective devices. Damage resulting from trespass, erosion, settlement, or other caus...
	D. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowing.  Do not delay mowing unt...
	1. Bentgrass to a height of 1 inch (26 mm) or less.
	2. Bermudagrass to a height of  1 to 1-1/2 inch (26 to 40 mm).
	3. Centipedegrass, perennial ryegrass and zoysiagrass to a height of 1 to 2 inches (25 to 50 mm).
	4. Kentucky bluegrass, buffalograss and red fescue to a height of 1-1/2 to 2 inches (38 to 50 mm).
	5. Bahiagrass, turf-type tall fescue, and St Augistinegrass to a height of 2 to 3 inches (50 to 75 mm).

	E. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) to turf area.


	3.13 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Owner:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with uniform coverage exceeding 85 percent perennial vegetative cover.
	2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.
	3. Satisfactory Plugged Turf:  At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.
	4. Satisfactory Sprigged Turf:  At end of maintenance period, the required number of sprigs has been established as well-rooted, viable plants, and areas between sprigs are free of weeds and other undesirable vegetation.

	B. After grass growth has started all areas or parts of areas, which fail to show a uniform stand of grass for any reason whatsoever shall be re-seeded repeatedly until all areas are covered with a satisfactory growth of grass at no additional cost to...
	C. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.14 MEADOW GRASSES AND WILDFLOWERS
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.

	B. Sow seed at a total rate as shown on the drawings.
	C. Brush seed into top 1/16 inch (1.6 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying compost or straw mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm), and roll surface smooth.
	E. Water newly planted areas and keep moist until meadow is established.

	3.15 MEADOW GRASSES AND WILDFLOWER MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow.  Roll, regrade, and replant bare or eroded areas and remulch.  Provide materials an...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  If indicated on the drawings, install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine sprays at a minimum rate of 1/2 inch (13 mm) per week until final acceptance unless rainfall precipitation is adequate.


	3.16 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with requirements of authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in...
	B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	200  SITE DESIGN CRITERIA
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	Phase 2
	Phase 3

	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	200  SITE DESIGN CRITERIA
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
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	Phase 2
	Phase 3

	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 0 Section “Application for Payment for Construction and Final Acceptance” for submitting Applications for Payment and the Schedule of Values.
	2. Division 1 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 1 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.
	4. Division 1 Section "Quality Requirements" for submitting test and inspection reports and for mockup requirements.
	5. Division 1 Section "Closeout Procedures" for submitting warranties.
	6. Divisions 0 through 16 Sections for specific requirements for submittals in those Sections.
	1. Division 2 Civil
	a. Demolition
	b. Earthwork
	c. Trench Excavation and Backfill
	d. Waste Water Pump Stations
	e. Aggregate Base Course
	f. Hot-mix Asphalt Paving
	g. Concrete Pavement, Curb and Sidewalk
	h. Concrete Paving Joint Sealants
	i. Asphalt Seal Coat
	j. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement
	k. Landscaping / Plants / Turf (materials and qualification data)
	l. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Building Fencing Systems – Chain Link
	b. Building Fencing Systems – Tubular Steel/Ornamental
	c. Termite Control

	3. Division 3
	a. Concrete Mix Design (See 03300 or 03310 for submittal Form)
	b. Tilt-Up Concrete
	c. Pre-Cast Concrete
	d. Steel Reinforcement

	4. Division 4
	a. Concrete Unit Masonry Assemblies
	b. Face Brick
	c. Reinforcement
	d. Mortar and Grout

	5. Division 5
	a. Structural Steel
	b. Steel Joists
	c. Steel Deck
	d. Metal Fabrications

	6. Division 7
	a. Sheet Metal Flashing and Trim
	b. Aluminum Cornice (If indicated on drawings)
	c. Metal Wall Panels (If indicated on drawings)
	d. Elastomeric Single-ply Membrane Roofing
	e. EPDM Roofing Membrane (if indicated on drawings)
	f. Aluminum Cornice
	g. Roof Accessories

	7. Division 8
	a. Steel Doors and Frames
	b. Flush Wood Doors
	c. Access Doors, Strip Doors and Traffic Impact Doors
	d. Overhead Coiling Doors
	e. Sectional Overhead Doors
	f. Aluminum Entrances and Storefronts
	g. Sliding Automatic Entrance Doors (standard / impact rated)
	h. Door Hardware
	i. Glazing

	8. Division 9
	a. Paint

	9. Division 10
	a. Toilet Compartments Signs

	10. Division 11
	a. Loading Dock Equipment

	11. Division 13
	a. Retractable Shade System
	b. Pre-engineered Structures/Shade Structures
	c. Water Storage Tanks
	d. Fire Suppression Sprinklers
	e. Electric-Drive Horizontal Fire Pumps

	12. Division 14
	a. Hydraulic Passenger Elevator (If indicated on drawings)
	b. Hydraulic Freight Elevator (If indicated on drawings)

	13. Division 15
	a. Drinking Fountains and Water Coolers (operation and maintenance data)

	14. Division 16
	a. Seismic Controls for Electrical Work
	b. Panelboards
	c. Interior Lighting (Modular Wiring Only)
	d. Exterior Lighting (Poles Only)

	1. Division 2 Civil
	a. Water Distribution (materials)
	b. Sanitary Sewer (materials)
	c. Storm Drainage (materials)
	d. Trench Drain (materials)
	e. Concrete Pavement Curb and Sidewalk (materials)
	f. Landscaping (materials and qualification data)
	g. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Termite Control

	3. Division 3
	a. Admixtures
	b. Liquid Densifiers and Sealers
	c. Moisture Retaining Cover
	d. Semi rigid polyurea joint filler
	e. Natural aggregate shake hardener (if indicated on drawings)

	4. Division 7
	a. Building Insulation – Extruded Polystyrene Board
	b. Building Insulation – Faced, Unfaced, and Sound Attenuation Fiberglass Batts
	c. Building insulation – Foam Filled
	d. Exterior Insulation and Finish Systems – Class PB (Conformance Submittal and Samples)
	e. Metal Roof Panels – Architectural  (submittal and samples)
	f. Metal Roof Panels – Structural (submittal and samples)
	g. Metal Wall Panels (submittal and samples)
	h. Elastomeric Single-ply Membrane Roofing (Conformance Submittal)
	i. Metal Flashing and Trim – Architectural
	j. EPDM Roofing Membrane (if indicated on drawings)
	k. Plastic Unit Skylights (if indicated on drawings)
	l. Applied Fireproofing
	m. Firestopping
	n. Joint Sealants
	o. Vapor Permeable Air Barrier Membrane (if indicated on drawings)

	5. Division 8
	a. Sliding Automatic Entrance Doors (standard / impact rated)

	6. Division 9
	a. Exterior Sheathing (as underlayment) –for metal roof panels
	b. Exterior Sheathing (as underlayment) – for E.I.F.S. and membrane flashing
	c. Exterior Soffit Panel – Sag-resistant gypsum board
	d. Exterior Walls – Exterior Wall Coating Submittal Form
	e. Interior Walls – Standard
	f. Interior Walls – Water Resistant
	g. Ceramic Floor, Wall Tile and Grout
	h. Acoustical Ceiling Tile (Conformance Submittal)
	i. Heavy Duty Ceiling Tile (Conformance Submittal)
	j. Vinyl Cove Base
	k. Vinyl Composition Floor Tile (If indicated on drawings)

	7. Division 10
	a. Aluminum Canopy
	b. Electrical Hand Dryers
	c. Grab Bars
	d. Toilet Tissue Holders
	e. Napkin Disposal
	f. Horizontal Baby Changing Station
	g. Metal Framed Mirrors
	h. Paper Towel Dispenser

	8. Division 15
	a. Duct Insulation
	b. Pipe Insulation
	c. Valves
	d. Fuel Gas Piping
	e. Plumbing Fixtures
	f. Plumbing Specialties
	g. Trench Drain
	h. Electric, Domestic Water Heaters
	i. Fuel-Fired Unit Heaters
	j. Rooftop Air Conditioners
	k. Energy Recovery Ventilators
	l. Duct Accessories
	m. Power Ventilators
	n. Smoke Exhaust Fans
	o. Diffusers, Registers and Grilles
	p.

	9. Division 16
	a. Basic Electrical materials and Methods
	b. Grounding and Bonding
	c. Conductors and Cables
	d. Control/signal Transmission Media
	e. Raceways and Boxes
	f. Cable Trays
	g. Wiring Devices
	h. Packaged Engine Generators
	i. Generator & ATS Start-Up Submittal
	j. Enclosed Switches and circuit Breakers
	k. Transfer Switches
	l. Panelboards
	m. Dry-Type Transformers (1000 V and Less)
	n.
	o.
	p.



	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Owner/Architect’s responsive action.
	B. Informational Submittals:  Written information that does not require Owner/Architect’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Owner reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 2 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to...
	1. Initial Review:  Allow 15 business days (unless noted otherwise) for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Owner will advise Contractor when a submittal being processed mus...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Re-submittal Review:  Allow 15 business days for review of each re-submittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Owner.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name and address of supplier.
	f. Name of manufacturer.
	g. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Re-submittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	h. Number and title of appropriate Specification Section.
	i. Drawing number and detail references, as appropriate.
	j. Location(s) where product is to be installed, as appropriate.
	k. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Owner observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Owner will return submittals, without review, received from sources other than Contractor.
	1. Include Contractor’s certification stating that information submitted complies with requirements of the Contract Documents.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect, Engineer, Designer or Owner in connection with construction."


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies: Upload one copy for each submittal, unless otherwise indicated. Marked up, rejected and/or approved versions will be maintained on Site|Folio as a Project Record Document. .

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a.  Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Compliance with specified referenced standards.
	j. Testing by recognized testing agency.
	k. Application of testing agency labels and seals.
	l. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (600 by 900 mm).

	D. Coordination Drawings: Comply with requirements in Division 01 Section “Project Management and Coordination”.
	E. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed. Prepa...
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit three full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Owner will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Owner will retain two Sample sets; remainder will be returned.]
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	F. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	G. Contractor's Construction Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation" for Construction Manager's action.
	H. Delegated Design Submittal: Comply with requirements in Division 2 “Quality Requirements”.
	I. Submittals Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation."
	J. Application for Payment:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	K. Schedule of Values:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	L. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	M. LEED Submittals:  Comply with requirements specified in Division 2 Section "Sustainable Design Requirements."
	1. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  Owner will not return copies.
	2. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.
	3. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	4. Test and Inspection Reports:  Comply with requirements specified in Division 2 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 2 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	L. Schedule of Tests and Inspections:  Comply with requirements specified in Division 2 Section "Quality Requirements."
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 2 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs and Videotapes:  Comply with requirements specified in Division 2 Section "Photographic Documentation."

	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect, Engineer, Designer or...
	F. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S, ENGINEER’S, DESIGNER’S OR OWNER’S ACTION
	A. General:  Architect, Engineer, Designer, or Owner   will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect, Engineer, Designer or Owner   will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect, Engineer, Designer or Owner will stamp each submittal with an action s...
	C. Informational Submittals:  Architect, Engineer, Designer or Owner will review each submittal and will not return it, or will return it if it does not comply with requirements.  Owner will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.03 DOCUMENTS AND SAMPLES AT THE SITE
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Division 0 Section "Allowances" for testing and inspecting allowances.
	2. Division 1 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.
	3. Division 1 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.
	4. Divisions 0 through 16 Sections for specific test and inspection requirements.


	1.03 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities of materials and execution, and to review c...
	D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.04 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.05 DELEGATED DESIGN
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of contractor by the contract documents, provide products and systems complying with specific performance and d...

	1.06 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Delegated-Design Submittal:  In addition to shop drawings, product data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to contractor to...
	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.07 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Owner.
	2. Notify Owner seven (7) days in advance of dates and times when mockups will be constructed.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Obtain Owner’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	5. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	6. Demolish and remove mockups when directed, unless otherwise indicated.


	1.08 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	1. Testing Agency Responsibilities: Cooperate with architect and contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	3. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through contractor.
	5. Do not release, revoke, alter, or increase requirements of the contract documents or approve or accept any portion of the work.
	6. Do not perform any duties of contractor.

	E. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.09 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Testing agency will notify Owner and contractor promptly of irregularities and deficiencies observed in the work during performance of its services.
	2. Testing agency will submit a certified written report of each test, inspection, and similar quality-control service to architect with copy to contractor and to authorities having jurisdiction.
	3. Testing agency will submit a final report of special tests and inspections at substantial completion, which includes a list of unresolved deficiencies.
	4. Testing agency will interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the contract documents.
	5. Testing agency will retest and reinspect corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Owner’s reference during normal working hours.

	3.02 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.
	2. Comply with the Contract Document requirements for Division 2 Section "Cutting and Patching."

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. The Contractor shall provide all temporary facilities, whether or not listed herein, for the proper conduct of the work in accordance with accepted construction practices and as required by any public authority having jurisdiction at the location o...
	C. Related Sections include the following:
	1. Division 01 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.
	2. Divisions 0 through 16 Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	3. Division 2 Section "Termite Control" for pest control.
	4. Division 2 Section "Hot Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.
	5. Division 2 Section “Erosion and Sediment Control”.
	6. Division 2 Section “Concrete Pavement Curb and Sidewalk” for construction and maintenance of cement concrete pavement for temporary roads and paved areas.


	1.03 DEFINITIONS
	A. Permanent Enclosure:  As determined by Owner, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary c...

	1.04 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Owner's constr...
	B. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.

	1.05 QUALITY ASSURANCE
	A. Electric Service:  Comply with ANSI A10.6, NFPA 241, NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities: At earliest feasible time and when acceptable to Owner, change over from use of temporary service to use of permanent service.
	B. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...
	C. Conditions of Use: The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials. Undamaged, previously used materials in serviceable condition may be used if approved by Owner. Provide materials suitable for use as intended.
	B. Pavement:  Comply with Section “Hot Mix Asphalt Paving and “Concrete Pavement Curb and Sidewalk”
	C. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-...
	D. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner a...
	E. Lumber and Plywood:  Comply with requirements in Division 06.
	F. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum available lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M.
	G. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	H. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.
	I. Paint:  Comply with requirements in Division 09 painting Sections.
	J. Water: Potable.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of...
	B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	D. Electrical:
	1. Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110-V to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	2. Power Distribution: Power distribution system circuits where permitted are to be overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits  may be non-metallic sheathed cable.

	E. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 2 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching compatible materials and equipment. Comply ...
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction. Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner’s easements can not be used for that purpose.

	B. Sanitary Sewers:  If sanitary sewer is available, provide temporary utilities to remove effluent lawfully. If sanitary sewer is not available or can not be used for the discharge of effluent provide containers to remove and dispose of effluent off-...
	1. Connect temporary sewers to municipal system or private system indicated and as directed by authorities having jurisdiction.
	2. Maintain temporary facilities in a clean, sanitary condition. After heavy use, restore to normal conditions promptly.

	C. Storm Drainage: Comply with EPA, State or Local Construction General Permit for construction stormwater discharges. Assure excessive soil, construction debris, chemicals, oils, and similar contaminants are not discharged to receiving waters.
	D. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use. Sterilize temporary water piping before use.
	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. ...
	1. Disposable Supplies: Provide and maintain adequate supply of toilet tissue, paper towels, paper cups, and similar disposable materials for each facility. Provide covered waste containers for disposal of used materials.
	2. Toilets:  Install enclosed self-contained toilet units.
	3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel who handle materials that require wash-up.
	a. Supply cleaning compounds appropriate for each type of material handled. Provide safety showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation of personnel.

	4. Drinking Water: Provide bottled drinking water for all site personnel.

	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	1. General Contractor to provide necessary heat as required for the proper installation of finish materials or as directed by the Owner.
	2. General Contractor is to close all exterior openings until permanent enclosures are in place while the building is being heated or cooled.
	3. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and areas where finished work has been installed.

	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Provide and maintain electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations for the duration of the work.
	1. Install in accordance with the requirements of the local power company and all local laws, ordinances and regulations.
	2. Install weatherproof, grounded electric power service and distribution system service of sufficient size, capacity, and power characteristics during the Construction period.
	3. Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.
	4. Install electric power service underground, unless otherwise indicated.
	5. Install distribution wiring overhead and rise vertically where least exposed to damage.
	6. Provide receptacle outlets adequate for connection of power tools and equipment. Use waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach area where construction activities are in progress. Do...

	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Provide one (1) 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.
	3. Provide one (1) 100-W incandescent lamp every 50 feet (15 m) in traffic areas or equivalent illumination.
	4. Install exterior-yard site lighting that will provide adequate illumination for construction operations, traffic conditions, and signage visibility when the Work is being performed.
	5. Install lighting for Project identification sign.

	J. Telephone Service:  Provide temporary telephone service throughout construction period in common-use facilities for use by all construction personnel.  The General Contractor shall provide and pay for telephone and facsimile on the site during the ...
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Architect's office.
	e. Engineers' offices.
	f. Owner's office.
	g. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	K. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail, in common-use facilities.

	3.03 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	3. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations as indicated on the drawings.  Locate temporary roads and paved areas in same location as permanent roads and paved areas....
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare sub grade and install sub base and base for temporary roads and paved areas according to Division 2 Section "Earthwork."
	3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division 2 Section "Hot Mix Asph...

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking:  Provide temporary parking areas for construction personnel. Temporary parking areas used for construction activities are considered part of the regulated stormwater pollution prevention area and shall be treated as such.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as indicated on Drawings.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize, separate and clearly label hazardous, dangerous or unsanitary waste materials. Comply with requirements o...
	1. If required by authorities having jurisdiction, provide separate clearly labeled containers for each type of material.
	2. Develop a waste management plan for Work performed on the Project. Indicate types of waste materials the Project will produce and estimate quantities of each type. Provide detailed information for on-site waste storage and separation of recyclable ...


	3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Comply with work restrictions specified in Division 2 Section "Summary."

	B. Protection of Work and Property: The Contractor shall be responsible for the entire site and building and shall provide all necessary protections as required by Owner and by laws, ordinances and codes governing such conditions.  The Contractor and ...
	1. No fires of any kind will be allowed inside or around the operation during the course of construction without special permission of the Owner.

	C. Temporary Erosion and Sedimentation Control:  Comply with requirements specified in Division 2 Section "Erosion and Sediment Control."
	1. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.

	D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and sub grade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.
	F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures. Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings: Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood or similar materials.
	3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

	H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas from fumes and noise.
	1. Construct dustproof partitions with not less than nominal 4-inch (100 mm) studs, 5/8-inch (16 mm) gypsum wallboard with joints taped on occupied side, and ½ inch (13 mm) fire-retardant walls. Cover floor with ¾ inch (19 mm) fire-retardant plywood.
	2. Construct dustproof floor-to-ceiling partitions with not less than nominal 4-inch (100 mm) studs, with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.  Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 1...
	3. Insulate partitions to provide noise protection to occupied areas.
	4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	5. Protect air-handling equipment.
	6. Weather strip openings.

	I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Store combustible materials in containers in fire-safe locations.
	4. Provide fire extinguishers, installed on walls with mounting brackets, visible and accessible from space being served with sign mounted above.
	a. Locate fire extinguishers where convenient and effective for their intended purpose; provide not less than one extinguisher on each floor at or near each usable stairwell or and exit.
	b. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.

	5. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	6. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.
	7. Complete installation and begin use of permanent fire protection facility including connected services at earliest feasible date in each area of Project. Instruct key personnel on use of facilities.


	3.05 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal. Protect from damage caused by freezing temperatures and similar elements.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous demolition and construction waste.
	2. Recycling nonhazardous demolition and construction waste.
	3. Disposing of nonhazardous demolition and construction waste.

	B. Related Sections:
	1. Division 01 Section "Project Management and Coordination" for coordination of responsibilities for waste management.
	2. Division 02 Section "Demolition" for disposition of waste resulting from demolition of buildings, structures, and site improvements  and for disposition of hazardous waste.
	3. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.
	4. Division 04 Section "Stone or Face Brick Masonry" for disposal requirements for excess stone and stone waste.
	5. Division 02 Section "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Clean: Untreated and unpainted, not contaminated with oils, solvents, caulk, paint or other pollutants.
	B. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations.  Construction waste includes packaging.
	C. Comingled: Collecting all material types into a single bin or mixed collection and separating waste materials into recyclable material types at an off-site location.
	D. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	E. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	F. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.
	G. Hazardous: Exhibiting the characteristics of hazard substances (i.e., ignitability, corrosiveness, toxicity or reactivity).
	H. Recycle:  Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	I. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage and deliver to Owner. Include fasteners or brackets needed for reattachment elsewhere if possible.
	J. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.
	L. Source Separation:   The act of keeping different types of waste materials separate beginning from the first time they become waste
	M. Waste:  Extra material or material that has reached the end of its useful life in its intended use. Waste includes salvageable, returnable, recyclable, and reusable material.
	N. Waste Management Coordinator: The General Contractor Superintendent will manage site wastes and surplus under the requirements outlined in the Construction Waste Management Plan.
	O.  Construction Waste Management Plan: Construction and/or demolition wastes shall be indentified and incorporated into a Construction Waste Management Plan (CWMP) The CWMP will include an analysis of wastes to be generated, including the types of re...
	P. Waste Recovery Progress Reports: Report that must be submitted with the Monthly Pay Application that shows the amount of items that were recycled that period.
	Q. Waste Recovery Progress Report back up: Submit manifests, weight tickets, receipts and invoices identifying the project and construction wastes.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Achieve end-of-Project rates for salvage/recycling of  [50] [75] (indicate which)  percent by weight or volume of total non-hazardous solid waste generated by the Work. Practice efficient waste management in the use of materials in the co...
	1. Demolition Waste:
	a. Asphaltic concrete paving.
	b. Concrete.
	c. Concrete reinforcing steel.
	d. Brick.
	e. Concrete masonry units.
	f. Wood studs.
	g. Wood joists.
	h. Plywood and oriented strand board.
	i. Wood paneling.
	j. Wood trim.
	k. Structural and miscellaneous steel.
	l. Rough hardware.
	m. Roofing.
	n. Insulation.
	o. Metal studs.
	p. Gypsum board.
	q. Carpet.
	r. Carpet pad.
	s. Demountable partitions.
	t. Equipment.
	u. Cabinets.
	v. Piping.
	w. Supports and hangers.
	x. Valves.
	y. Mechanical equipment.
	z. Refrigerants.
	aa. Electrical conduit.
	bb. Copper wiring.
	cc. Switchgear and panel boards.
	dd. Transformers.(only non-hazardous)

	2. Construction Waste:
	a. Concrete waste.
	b. Masonry and CMU.
	c. Lumber.
	d. Wood sheet materials.
	e. Wood trim.
	f. Metals.
	g. Roofing.
	h. Insulation.
	i. Metal studs.
	j. Gypsum board.
	k. Piping.
	l. Electrical conduit and Wire.
	m. Packaging:  Regardless of salvage/recycle goal indicated in paragraph above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	1) Paper.
	2) Cardboard.
	3) Boxes.
	4) Plastic sheet and film.
	5) Polystyrene packaging.
	6) Wood crates.
	7) Plastic pails.




	1.5 ACTION SUBMITTALS
	A. Construction Waste Management Plan:  Submit Construction Waste Management Plan (CWMP) along with Waste Identification Worksheets within 14 days of date established from Notice to Proceed. The CWMP must be approved by Lowe’s prior to the start of wo...

	1.6 INFORMATIONAL SUBMITTALS
	A. Monthly Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report with back up information. Use Form CWM-7 to document construction waste progress and Form CWM-8 for demolition waste progress.  Include the follo...
	1. Material category.
	2. Generation point of waste.
	3. Total quantity of waste in cubic yards or tons.
	4. Quantity of waste salvaged, in cubic yards or tons.
	5. Quantity of waste recycled, in cubic yards or tons.
	6. Total quantity of waste recovered (salvaged plus recycled) in cubic yards or tons.
	7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

	Note: waste reduction progress reports must submit quantities in either weight (tons) or volume (cubic yards) but must be consistent throughout.
	B. Total Project Waste Reduction Calculations:  Before requesting Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. Use Forms CWM-3 and/or CWM-4.
	C. .Total Project Cost/Revenue Analysis: Before requesting Substantial Completion, submit calculated Total Project Cost/Revenue Analysis using Forms CWM-4 and/or CWM-5.
	D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and organizations.  Indicate whether organization is tax exempt.
	E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	F. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	G. LEED Submittal:  Complete LEED letter template for Credit MR 2, signed by Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and statement that requirements for the credit have been met.
	H. Qualification Data:  For Site Superintendent with Waste Management Experience and Refrigerant Recovery Technician.
	I. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.7 QUALITY ASSURANCE
	A. Waste Management:  General Contractor Superintendent shall manage construction and demolition waste (if applicable) per this specification. The Superintendent shall have a record of successful waste management coordination of Projects with similar ...
	B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction. Also review the Project SWPPP (Section 800) for additional requirements.
	D. Preconstruction Waste Management Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to waste management including, but not ...
	1. Review and discuss waste management plan including responsibilities of Project Superintendent.
	2. Review requirements for documenting quantities of each type of waste and its disposition.
	3. Review and finalize procedures for materials separation (if separated on site) and verify availability of containers and bins needed to avoid delays.
	4. Review procedures for periodic waste collection and transportation to recycling and disposal facilities.
	5. Review waste management requirements for each trade.


	1.8 WASTE MANAGEMENT PLAN
	A. General:  Develop a Construction Waste Management Plan (CWMP) according to ASTM E 1609 and requirements of this Section.  The CWMP shall consist of waste identification, construction waste management plan, waste reduction progress reports, cost/rev...
	B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction waste generated by the Work.  Use Form CWM-1 for construction waste and Form CWM-2 for demolition waste].  Include estimated quantities and assumptions ...
	C. Total Project Waste Reduction:  List each type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for demolition waste  Include points of waste genera...
	1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this Project, describe methods for preparing salvaged materials before incorporation into the Work.
	2. Salvaged Materials for Sale:  For materials that will be sold to salvage contractors, include list of their names, addresses, and telephone numbers.
	3. Recycled Materials:  Include list of local receivers and processors and type of recycled materials each will accept.  Include names, addresses, and telephone numbers.
	4. Disposed Materials:  Indicate how and where materials will be disposed of.  Include name, address, and telephone number of each landfill and incinerator facility.
	5. Handling and Transportation Procedures:  Include method that will be used for separating recyclable waste including sizes of containers, container labeling, and designated location on Project site where materials separation will be located.

	D. Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste management plan and net additional cost or net savings resulting from implementing waste management plan.  Use Form CWM-5 for construction waste and Form CWM-6 f...
	1. Total quantity of waste in volume or weight.
	2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and cost of collection containers for each type of waste.
	3. Total cost of disposal (with no waste management).
	4. Revenue from salvaged materials.
	5. Revenue from recycled materials.
	6. Savings in hauling and tipping fees by donating materials.
	7. Savings in hauling and tipping fees that are avoided.
	8. Handling and transportation costs.  Include cost of collection containers for each type of waste.
	9. Net additional cost or net savings from waste management plan.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General:  Implement CWMP.  Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, termination, and removal requirements.

	B.  Project Superintendent will be responsible for implementing, monitoring, and reporting status of waste management work plan.
	C. Preconstruction Meeting:  General Contractor Superintendent will review the CWMP with workers, subcontractors, and suppliers regarding proper waste management procedures, as appropriate before beginning work at the Project site. The Superintendent ...
	1. Distribute a copy of the approved Construction Waste Management Plan to everyone concerned within 7 days in advance of the preconstruction meeting.
	2. Distribute the CWMP to everyone concerned anytime revisions are made.
	3. Review entire plan content, procedures and locations established for salvage, storage, recycling, and disposal.

	D. Monthly Meetings: The Superintendent shall hold regularly scheduled monthly meetings to discuss project schedule and progress of any waste items on site.
	E. Site Access and Temporary Controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged, recycled, reused, and donated.
	2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	3. Comply with Lowe’s Stormwater Pollution Prevention Plan requirements per Development and Design Criteria Section 800.
	4. Comply with Division 02 Section 02020 Erosion and Sediment Control.


	3.2 SALVAGING DEMOLITION WASTE
	A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
	1. Washed stone for temporary drives
	2. Crushed concrete and masonry for site fill..

	B. Salvaged Items for Sale are not permitted on Project site.
	C. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area and covered if needed until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General:  Recycle paper and beverage containers used by on-site workers.
	B. Recycling Receivers and Processors:  Include listing of all recycling activities for source separated or mixed material recycling centers where recycling will occur including all recycling receivers and processors in the CWMP.
	C. Construction Waste Reduction Incentives:  Revenues, savings rebates, tax credits, and other incentives received for recycling waste materials shall be Lowe’s 60% / General Contractor 40 %. Total revenues, savings, rebates, tax credits and other inc...
	D. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the re...
	E. The following sorting methods are acceptable:
	1. Sorting recyclable materials at the Project site and transporting them to recycling markets directly from the Project site, or;
	2. Employing haulers who make use of a materials-recovery facility or transfer station where recyclable materials are sorted from the waste and recycled before disposing of the remainder. If using a hauler or recycling facility to sort out recyclables...

	F. Procedures for sorting recyclable materials at the Project site:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical according to approved cons...
	1. Provide appropriately marked containers or bins for controlling recyclable waste until they are removed from Project site.  Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.
	b. All signage a minimum of 24” X 36” (6 SF) with 3” minimum high lettering.

	2. Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and protect from rain, ice, and snow. Reference Lowe’s Stormwater Pollution...
	3. Stockpile materials away from construction area.  Do not store within drip line of remaining trees.
	4. Store components off the ground and protect from the weather.
	5. Remove recyclable waste off Owner's property and transport to recycling receiver or processor per requirement specified in the Waste Management Plan.


	3.4 RECYCLING DEMOLITION WASTE
	A. Asphaltic Concrete Paving:  Grind or break up asphalt to size required to meet applicable requirements of authority having jurisdiction and State Department of Transportation. Transport asphalt to be recycled to asphalt-recycling facility.
	1. Reference Section 02741 Hot Mix Asphalt Paving for Reclaimed Asphalt Pavement (RAP). Final RAP mix shall be free of contamination including dirt, debris, concrete, clean stone and other impurities.
	2. Bituminous concrete may be reused under and immediately below the pavement as a base course if so indicated and approved by the geotechnical engineer and Owner.

	B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.
	1. Pulverize concrete to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing Department of Tr...

	C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	1. Pulverize masonry to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing Department of Tr...

	D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, engineered wood products, panel products, and treated wood materials.
	E. Metals:  Separate metals by type.
	1. Structural Steel:  Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	F. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove and dispose of nails, staples, and accessories.
	G. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.
	H. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry location.
	I. Metal Suspension System:  Separate metal members including trim, and other metals from acoustical panels and tile and sort with other metals.
	J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation Agency or carpet recycler.

	K. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, hangers, valves, sprinklers, and other components by type and size.
	L. Conduit:  Reduce conduit to straight lengths and store by type and size.

	3.5 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry location.
	2. Polystyrene Packaging:  Separate and bag materials.
	3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from Project site.  For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates:  Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Site-Clearing Wastes:  Chip brush, branches, and trees on-site.
	1. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of chipped organic waste as organic mulch.

	C. Wood Materials:
	1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
	2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of clean sawdust as organic mulch.


	D. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer mill.  Screen out paper after grinding.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of clean ground gypsum board as inorganic soil amendment.



	3.6 DISPOSAL OF WASTE
	A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials off Owner's property and legally dispose of them.

	3.7 ATTACHMENTS
	A. Form CWMP-1 Construction Waste Management Plan
	B. Form CWM-1 Construction Waste Identification Worksheet
	C. Form CWM-2 Demolition Waste Identification Worksheet
	D. Form CWM-3 Construction Waste Reduction Monthly Progress Report
	E. Form CWM-4 Demolition Waste Reduction Monthly Progress Report
	F. Form CWM-5 Cost/Revenue Analysis of Construction Waste Reduction For Project
	G. Form CWM-6 Cost/Revenue Analysis of Demolition Waste Reduction For Project
	H. Form CWM-7 Total Project Construction Waste Reduction
	I. Form CWM-8 Total Project Demolition Waste Reduction
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents
	3. Subcontractor Information Form (see attached)
	4. Operations and Maintenance Manuals
	5. Warranties.
	6. Instruction of Owner’s personnel
	7. Final cleaning.

	B. Related Sections include the following:
	1. Division 0 Section "Applications for payment for construction completion and final acceptance.  (Forthcoming “Payment Procedures” for requirements for Applications for Payment for Substantial and Final Completion.)
	2. Division 01 Section “Construction Progress Documentation”.
	3. Divisions 0 through 16 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Shall have obtained the Certificate of Occupancy or equivalent approval as required by local and/or state authorities.
	2. Shall have thoroughly cleaned the building and made it ready in all respects for occupancy and use by the Owner.
	3. Shall contact the Owner and arrange for persons designated by him to be instructed in the location, function, operational and routine maintenance of all building systems including:
	a. Heating and air conditioning equipment.
	b. Electrical panels, switches and apparatus.
	c. Sprinkler system.
	d. Plumbing equipment.
	e. Sewage disposal system.

	4. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	5. Advise Owner of pending insurance changeover requirements.
	6. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	7. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	8. Prepare and submit Project Record Documents, operation and maintenance manuals, Subcontractor Information Form, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	9. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	10. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	11. Complete startup testing of systems.
	12. Submit test/adjust/balance records.
	13. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	14. Advise Owner of changeover in heat and other utilities.
	15. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	16. Complete final cleaning requirements, including touchup painting and make ready in all respects for occupancy.
	17. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.  Owner/Architect may prepare the Certificate of Sub...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 0
	2. Submit certified copy of Owner/Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Owner/Architect.  The certified copy of the list shall state that each item has been complet...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Construction Manager.
	d. Name of Contractor.
	e. Page number.



	1.06 KEY TURNOVER SUBMITTALS
	A. Submit complete copies of the following to the Lowe’s Store Manager on the date of Key Turnover and upload to Site|Folio under the applicable project folder. Submit the following:
	1. Two (2) copies of all installation, operating, and maintenance instructions, parts lists, and manufacturer's literature on equipment and materials furnished under this contract, each of the two (2) sets bound in separate black vinyl 3-ring binders....
	2. Two (2) copies of all warranties and guarantees required under this contract, identified as to name of project and date of final acceptance.  Reference “A02 Warranty Summary Sheet” for a complete list of ALL asset warranties and their terms (years).
	Examples of asset warranty terms to capture include, but not limited to:
	a) Wood Doors Warranty – (Life of Installation)
	b) Manual Door Closure Warranty – Ten (10) Years
	c) Skylights Manufacturer Warranty – Five (5) Years
	d) Fire Systems Controller Warranty – One (1) Year
	e) Storefront Aluminum Entrance Warranty – Two (2) years
	f) Storefront Coated Glass Manufacturer Warranty – Five (5) years
	g) Insulating Glass Manufacturer Warranty - Ten (10) years
	h) HVAC Compressor Warranty - Ten (10) years
	i) Water Cooler Sealed Refrigeration System - Four (4) years
	j) Water Heater Tank Warranty - Three (3) years
	k) Mirrors (silver spoilage) Warranty - Fifteen (15) years
	l) Roofing Systems Total Warranty - Twenty (20) years
	m) Termite Control Guarantee - Five (5) years
	n) EIFS System Warranty - Six (6) years
	o) Exterior Wall Coating Warranty - Ten (10) years
	p) Pre-finished Metal Roofing Warranty - Twenty (20) years
	q) Interior Slab Curing Material Warranty - Twenty (20) years
	r) Acoustical Ceiling Warranty - One (1) year
	s) Generator Warranty - Seven (7) years
	t) Hydraulic/Pneumatic Pit Leveler Warranty - Five (5) years
	u) Interior LED Lighting - Ten (10) years

	3. Two (2) typed copies listing all subcontractors employed on the work showing names, addresses, telephone numbers, respective trade and products provided.
	4. All keys to the building remaining in the Contractor's possession.
	5. One (1) copy of the general construction drawings, clearly marked to indicate all changes made during the course of construction, and identified as “As-Built” Drawings (stapled sets rolled and bound with rubber bands).
	6. Two (2) copies of generator set start–up information, including make, model and serial number including the make, model and serial number for the transfer switches.
	7. Two (2) copies of the generator set fuel tank information, including size, make, and serial number.
	8. Two (2) copies of the fire pump transfer switch (if installed) information, including make model and serial number.
	9. One (1) white bond paper copy and one (1) ‘CD’ electronic format (AutoCAD) of the sprinkler system “As-Built” shop drawings, two (2) copies of the hydraulic calculations and two (2) copies of the manufacturer’s descriptive literature as specified i...
	a. One (1) white bond paper copy of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as the Store’s copy.
	b. One (1) ‘CD’ electronic format (AutoCAD) of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as Lowe’s copy.

	10. All punch list items complete.
	11. Two (2) copies of water sterilization tests.
	12. Two (2) copies of the Contractor's Material and Test Certificate for Aboveground and Underground Piping.
	13. Two (2) copies each of any subsequent sprinkler system inspections or test reports required by the Authorities Having Jurisdiction.
	14. Letter certifying that store manager has been instructed in the location, function, operation, and routine maintenance of all building systems including:
	a. Heating & Air Conditioning Equipment.
	b. Electrical Panels, Switches and Apparatus.
	c. Sprinkler System.
	d. Plumbing Equipment.
	e. Sewage Disposal System.

	15. Registered letters requesting each:
	a. Construction Completion Inspection.
	b. Final Inspection and Acceptance.

	16. Two (2) copies certifying that sanitary sewer system has been tested and approved.
	17. HVAC System Start-Up Supervision Verification Forms.
	18. Written Structural Analysis Certified by a Registered Professional Engineer for Shade Structures.
	19. Construction Completion shall be defined as all aspects of work being complete, including punch lists.
	20. Upon verification of Construction Completion the Contractor shall initiate procedures to terminate his building insurance by first giving the Owner at least seven days written notice of the date and time at which termination will occur.  Upon term...
	21. On the Date of Construction Completion the Owner will assume responsibility for all permanent utilities.
	22. On the date of Construction Completion, an inspection will be made by Owner's representative and if the Work is found to be fully and satisfactorily complete written notice will be given to the Contractor and the date so established shall be the D...
	23. Prior to Construction Completion, the Owner's Store Set-Up Crew may occupy the sales floor to begin installation of furnishings and equipment.
	24. Prior to Final Acceptance and Application for Payment of outstanding retainage, the Contractor shall forward all Closeout Documents to the Owner, including:
	a. One (1) copy of the Final Project Cost Review Binder.  (Negotiated Projects Only)
	b. Two (2) executed copies of "Contractor's Affidavit of Payment of Debts and Claims" (AIA, G706).
	c. Two (2) executed copies of "Consent of Surety" (AIA, G707).
	d. Two (2) executed copies of “Full Unconditional Waiver of Lien” (Standard Form as provided within the Supplemental Instructions to Bidders).
	e. Two (2) copies of each of the following ”Full Unconditional Waiver of Lien” (Standard From as provided within the Supplemental Instructions to Bidders) from the listed subcontractors:
	1) Grading
	2) Storefront
	3) Acoustical Ceiling
	4) Painting
	5) Plumbing
	6) Mechanical
	7) Sprinkler
	8) Electrical
	9) Concrete
	10) Storm Drainage
	11) Fencing
	12) Landscape
	13) Landscape Irrigation
	14) Paving
	15) Masonry
	16) Automatic Entrance Systems
	17) Insulation
	18) Doors and Millwork
	19) Roll-Up Doors
	20) Ceramic Tile
	21) Structural Steel Joists, Columns and Deck
	22) Steel Erector
	23) Roofing
	24) Greenhouse / Shade Structure System

	f. Any Outstanding:
	1) Job Logs
	2) Compaction Tests
	3) Concrete Tests

	g. Subcontractor Information Form (see attached)



	1.07 FINAL PROJECT COST REVIEW BINDER (NEGOTIATED PROJECTS ONLY)
	A. Assemble and prepare a complete project cost/accounting binder in accordance with Contract Terms & Conditions, including but not necessarily limited to;
	1. Summary Spread sheet listing all applicable contract cost line items, indicating Owner contract value and accounting for Owner change orders and actual costs to Contractor.  Summary Sheet shall indicate proposed project savings for all cost line it...
	2. Contractor’s final job cost report
	3. Copies of actual subcontracts, purchase orders, subcontractor change orders and other subcontractor related back up information and documentation.
	4. Copies of applicable back up information and documentation of general contractor’s costs.
	5. Itemized account of any/all requests for exemption and/or exception to reduction in project savings, including back up information and documentation.


	1.08 PROJECT RECORD DOCUMENTS
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.
	1. Archive of records in optically scanned format on CD.
	2. All NOI’s, NOC’s (notice of coverage - permit certificates), NOT’s, and written records required by the General Permit to the Operator for archiving in both paper and CD formats.
	3. Actual paper copy of NOT submittal and approval and executed Form F-1.
	4. Some or all of these documents when determined to be complete by the Lowe’s Project Manager may alternatively be submitted on the SWPPP project folder on Site Folio.

	1.09 OPERATION AND MAINTENANCE MANUALS
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	1.10 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Owner/Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual. For the Store Manager’s Copy:
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals and for uploading to Site|Folio as specified.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 DEMONSTRATION AND TRAINING
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner, with at least seven days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.

	3.02 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures and reflectors to function with full efficiency.  Replace damaged LEDs, fixtures and defective drivers to comply with requirements for new fixtures.
	r. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section shall include all labor, materials and equipment necessary to meet all applicable requirements and as specified in the contract.
	B. Section Includes:
	1. Installation and maintenance of both temporary and permanent soil erosion  and sediment control measures
	2. Slope protection and stabilization practices.
	3. Implementation of the Stormwater Pollution Prevention Plan (SWPPP) to protect surface water quality.

	C. Related Sections:
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 2 Section "Earthwork" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	4. Division 2 Section "Landscaping" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.03 UNIT PRICES
	A. Work in this Section is affected by unit prices for erosion and sediment control specified in Division 0.

	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	B. Baffles: Porous barriers installed inside a temporary sediment trap, rock dam sediment trap, sediment basin, or skimmer sediment basin used to reduce velocity (turbulent flow) of the water flowing through the measure and facilitate the settling of ...
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill
	D. Check Dam: A small temporary stone dam constructed across a drainage way (such as a temporary diversion ditch) used to reduce erosion in the channel and trap sediment behind the dam.
	E. Construction Sequence: Schedule of work sequenced to control the timing of land disturbing activities and installation of erosion and sediment control measures.
	F. Excavation:  Removal of material encountered above subgrade elevations and to the limits and dimensions indicated.
	G. Fill:  Soil materials used to raise existing grades.
	H. Inlet Protection: A temporary measure used to prevent sediment from entering inlets and conduit systems during construction.  Inlet protection allows protected early use of storm drainage system and provides sediment storage around inlets.
	I. Land Grading: Re-shaping the ground surface to designed proposed grades to accommodate development.
	J. Landscape Planting: Stabilizing disturbed areas by establishing vegetative cover with trees, shrubs, vines and/or ground cover.
	K. Level Spreader: A non-erosive outlet for concentrated runoff constructed to disperse flow uniformly over a long slope.
	L. Mulching: Application of a protective blanket of straw, wood chips, shredded bark, gravel or synthetic material to bare soil surface.
	M. Outlet Stabilization Structure (Riprap Apron): A structure designed to dissipate energy, reduce velocity and control erosion at the outlet of a pipe or channel.
	N. Permanent Seeding: Establishment of permanent perennial vegetative cover with seed to control runoff and minimize erosion.
	O. Rolled Erosion Control Products (RECP): Rolled erosion control products are manufactured or fabricated into rolls designed to reduce soil erosion and assist with the growth and establishment of vegetation. Products include mulch control netting, op...
	P. Sediment (Silt) Fence: A temporary sediment control measure consisting of fabric buried at the bottom, stretched and supported by (sometimes wire and) posts. Measure retains sediment laden flow from small disturbed areas and allows sediment deposit...
	Q. Sediment Control Structure: A temporary (or permanent only when used in conjunction with a permanent detention or retention basin) structure used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sedimen...
	R. Skimmer (Skimmer Sediment Basin): An earthen embankment with a trapezoidal spillway lined with impermeable geotextile or laminated plastic membrane and equipped with a floating skimmer for dewatering. Skimmer basins are designed to provide an area ...
	S. Sodding: Establishing permanent cover by laying a continuous layer of grass sod.
	T. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	U. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk
	V. Surface Roughening: Roughening the soil surface on a slope with horizontal grooves cross-slope, stair stepping or tracking with construction equipment.
	W. Temporary Diversions: A temporary ridge or excavated channel, or both, constructed across sloping land on a pre-determined grade. Temporary Diversions must extend to sediment control structures.
	X. Temporary Gravel Construction Entrance/Exit: A graveled pad located at points where vehicles and equipment leave the construction site.
	Y. Temporary Seeding: Planting rapid-growing annual grasses, small grains, or legumes to provide initial, temporary cover for erosion control on disturbed areas.
	Z. Temporary Slope Drain: Flexible pipe extending from the top to the bottom of a cut or fill slope used to transport sediment laden water from a temporary diversion into a sediment control structure.
	AA. Temporary Sediment Trap: A small, temporary ponding basin, without a pipe outlet structure, formed by an embankment or excavation to capture sediment. Structure detains sediment laden runoff, reduces turbulent flow and allows sediment to drop out ...
	BB. Temporary Sediment Basin: A larger temporary or part of a permanent system, including a controlled outlet structure, used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sediment on construction site ...
	CC. Top-soiling: Preserving and using topsoil to enhance final site stabilization with vegetation.
	DD. Tree Preservation: Practices used to preserve and protect trees from damage during construction.
	EE. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings

	1.05 SUBMITTALS
	A. Qualification Data:  For third party ‘Qualified Inspector (Professional)’ if not provided by the Owner.
	B. Off-site Soil Qualification:  For each borrow or waste site for soil material proposed for fill and/or waste that is not permitted under the Project site NPDES coverage:
	1. Copy of the site’s NPDES Notice of Coverage (or similar coverage/approval document)
	2. Copy of the erosion and sediment control plan including best management practices and stabilization schedules to be used to include the site under the current NPDES Permit coverage.


	1.06 QUALITY ASSURANCE
	A. Intent: The main concern associated with erosion and sedimentation on the site is movement of sediment to off-site and off-site receiving waters and its affect on water quality. The Owner’s intent is that the Contractor install, inspect, maintain a...
	B. Drawing Review: It is the Contractor’s responsibility to review the erosion and sediment control drawings and the Storm Water Pollution Prevention Plan (SWPPP) prepared by the engineer prior to implementation. All measures shall be implemented in a...
	C. Contractor Responsibility: Contractor is to provide all temporary and permanent non-structural and structural measures shown on the drawings, and as directed by the Owner or NPDES authority for the duration of the work. SWPPP and Erosion and Sedime...
	D. Coordination: Temporary structural measures shall be coordinated with permanent measures to the extent practical to assure economical, effective and continuous erosion and sediment control throughout construction and a seamless transition between t...
	E. Contractor Inspections: Contractor shall inspect all erosion and sediment control measures at least at the beginning and at the end of each day to ascertain all devices are functioning properly during construction.  Contractor shall fully and compl...
	F. Contractor Response to Notice of Violation: Should the Contractor receive an inspection report or Notice of Violation from the regulatory authority (NPDES authority, Environmental Protection Agency, Natural Resources Conservation Service, or other ...
	G. Protect Adjacent Properties: Contractor is to protect adjacent properties, watercourses, threatened, endangered and protected species and critical habitats, any identified cultural, archeological or historic resources, and receiving water resources...
	H. SWPPP Pre-construction Meeting:  Prior to beginning work, a pre-construction SWPPP meeting shall be held by the Owner and the site engineer. The General Contractor and its site work subcontractor must be present at this meeting.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until all Phase I temporary sediment control measures are in place.
	E. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section "Temporary Facilities and Controls" are in place.
	1. The following practices are prohibited within protection zones:
	a. Storage of construction materials, debris, or excavated material.
	b. Parking vehicles or equipment.
	c. Foot traffic.
	d. Erection of sheds or structures.
	e. Impoundment of water.
	f. Excavation or other digging unless otherwise indicated.
	g. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	2. Do not direct vehicle or equipment exhaust towards protection zones.
	3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Riprap: ASTM D 4992-94 evaluation; ASTM D 6092-97e1 standard practice for size specification.
	C. Sand:  ASTM C 33; fine aggregate.

	2.02 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	4. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	5. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf (1100 N); ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf (990 N); ASTM D 4632.
	4. Tear Strength:  90 lbf (400 N); ASTM D 4533.
	5. Puncture Strength:  90 lbf (400 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	C. Sediment Fence:  Fabric with slit tape yarns in one direction (warp or fill) only. Fabric must have strong rot-proof synthetic fibers formed into either a woven or non-woven fabric.
	1. Fabric may be manufactured with pockets for posts, hems with cord, or with posts pre-attached using staples or button head nails.
	2. Fabric to have manufacturer’s mark, either with an approved color mark yarn in the fabric or the manufacturer’s name and product trade name labeled on the fabric at a minimum of 100 ft (30 m) intervals.
	3. Fabric has no treatment or coating that might significantly alter its physical properties after installation.
	4. Contains stabilizers and/or inhibitors to make the filaments resistant to deterioration from sun or heat exposure.
	5. Makes a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain relative position with respect to each other under normal handling, installation, and service conditions.
	6. Has finished fabric edges to prevent the outer yarn from pulling away from the fabric.
	7. Have no defects or flaws that would significantly affect physical and/or functional properties.
	8. Has the following physical and dimensional requirements and properties:
	a. Minimum tensile strength in pounds (Newtons): Warp 260 (1155), Fill 180 (800) ASTM D 4632.
	b. Elongation: 40%, ASTM D4632
	c. Apparent opening size (max. sieve size): No. 30 (600 um), ASTM D 4751
	d. Flow rate in gallons per minute per square foot (L/min./m2): 70 (2850)
	e. Ultraviolet stability (percent of required initial minimum tensile strength): 80% ASTM D4632 and ASTM D4355
	f. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	g. Bursting strength, psi (kPa): 175 (1200), ASTM D 3786
	h. Minimum fabric width: 36” (900 mm)


	D. RECP: Rolled Erosion Control Products, woven geo-textile fabric, manufactured for the establishment of vegetation for erosion control including:
	1. Mulch Control Netting: Planar woven natural fiber or extruded geo-synthetic mesh used as a temporary degradable RECP to anchor loose fiber mulches. Maximum gradient for slope applications 5:1 ASTM D6459, maximum permissible shear stress channel app...
	2. Open Weave Textile: Temporary degradable RECP composed of processed natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate vegetation establishment. Maximum gradient for slope applications 3:1 ASTM D6459, maxim...
	3. Erosion Control Blanket: Temporary degradable RECP composed of processed natural or polymer fibers mechanically, structurally or chemically bound together to form a continuous matrix to provide erosion control and facilitate vegetation establishmen...
	4. Turf Reinforcement Mat: Long-term non-degradable RECP composed of UV stabilized, non-degradable, synthetic fibers, filaments, nettings, and/or wire mesh processed into three dimensional reinforcement matrices designed for permanent and critical hyd...


	2.03 SEDIMENT FABRIC FENCING
	A. Woven wire fabric fencing to be used with sediment fabric:
	1. Ensure wire fence fabric is at least 32 inches (810 mm) high with at least 6 horizontal wires.
	2. Ensure the vertical wires have maximum spacing of 6 inches (78 mm)
	3. Ensure the top and bottom wires are at least 10 gauge (2.49 mm) and all other wires are at least 14 gauge (3.48 mm).

	B. Posts: Use post sizes and types as determined by the type of fence being installed. Hardwood posts are limited to ash, hickory, or oak, or other approved hardwood or softwood.
	1. Wood Posts: At least 2” (50 mm) in diameter or 2” x 2” (50 x 50 mm) 5 feet (1.5 m) long, and straight enough to provide a fence without a noticeable misalignment. Wood shall be commercial quality lumber of size and shape indicated. Each stake shall...
	2. Steel posts to be “U”, “T”, or “C” shaped with a minimum weight of 1.15 pounds per foot (1.7 kg/m), 5 feet (1.5m) long, and have projections for fastening the fence to the posts.
	3. Fasteners for Wood Posts: Wire staples that are at least 17 gauge (1.37 mm), legs at least ½ inch (13 mm) long, and a crown of at least ¾ inch (19 mm) wide.
	4. Nails for Wood Posts: Use nails that are at least 14 gauge (2.03 mm), 1 inch (25 mm) long, with button heads of at least ¾ inch (19 mm).


	2.04 SKIMMER
	A. Skimmer:  The Skimmer is a dewatering device used to slowly dewater sediment basins from the top of the water column. Manufactured by J.W. Faircloth & Son, Post Office Box 757, Hillsborough, NC, 27278. Telephone (919) 732-1244, or manufactured by I...


	PART 3 -  EXECUTION
	3.01 GENERAL REQUIREMENTS
	A. The Contractor shall comply with and fully implement the Stormwater Pollution Prevention Plan (SWPPP) provided in the contract documents.
	B. Prior to beginning work, review erosion and sediment control drawings as they apply to the current site conditions. Any deviation from the drawings shall be submitted to the Owner and site engineer at least 72 hours prior to commencing that work.
	C. Hold a SWPPP pre-construction meeting prior to beginning work.
	D. Where required by the governing Construction General Permit, the General Contractor is to notify NPDES authority, in writing (or as required by local regulations) prior to initial land disturbance.

	3.02 PREPARATION
	A. Sequence of Construction: The approved construction sequence, as permitted and approved shall be adhered to during the execution of the work. All grading, drainage, best management practices (BMPs) for erosion and sediment control and all stabiliza...
	1. PHASE ONE Erosion and Sediment Control: All Phase One erosion and sediment control measures including but not limited to the required NPDES postings at the construction entrance/exit, construction of the temporary gravel construction entrance/exit,...
	2. PHASE TWO Erosion and Sediment Control: Grading (and mass grading) activity shall commence in Phase Two and includes additional erosion and sediment control measures as indicated on the drawings Contractor is to provide inspection, maintenance and ...
	3. PHASE THREE Erosion and Sediment Control: When complexity of project requires additional phases, they shall commence and be adhered to in the order presented on the drawings and in the SWPPP unless modified and approved by the Owner (and authority ...

	B. Temporary Construction Entrance/Exit and Lay Down Area:
	1. Temporary construction entrance/exit shall be installed and maintained as shown on the drawings. In addition to the entrance/exit shown on the drawings, a temporary gravel construction entrance/exit shall be installed and maintained at any point wh...
	2. A 30,000 square foot, 6” thick stone base lay down area shall be established at grade and as located on the drawings or as directed by the Owner.  A 24 foot gravel drive shall connect the temporary gravel construction entrance/exit and the lay down...


	3.03 DRAWING INTENT
	A. Implementation of the erosion and sediment control measures shown on the drawings include but may not be limited to the approved measures. Contractor is responsible for providing all measures necessary that may be additional to accomplish the inten...

	3.04 DEWATERING
	A. Discharge from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.  Operations for the excavated areas shall not be directed to surface waters without first ...

	3.05 STABILIZATION
	A. Limit Disturbed Area: Contractor to limit disturbed earthwork operations to the area commensurate with the Contractor’s capability in keeping finished grading, seeding, mulching, stone base, and other control measures current and in accordance with...
	B. Temporary Stabilization: The Contractor shall incorporate all permanent erosion control measures into the project at the earliest practical time to minimize the need for temporary stabilization. Temporary stabilization shall be used where stabiliza...
	C. Ground Cover Sufficient to Restrain Erosion: Stabilization of disturbed areas must, at a minimum, be initiated immediately whenever any clearing, grading, excavating or other earth disturbing activities have permanently ceased on any portion of the...
	D. Slopes: Slopes shall be permanently seeded and mulched as excavation or fill proceeds to the extent possible. Slopes shall be temporarily seeded and mulched as necessary. Any graded slopes steeper than 3:1 shall be protected with erosion control bl...

	3.06 OWNER INSPECTION
	A. The Owner’s representative shall inspect the site and recordkeeping materials at least once per month.
	B. If Owner determines that the site is out of compliance with the governing NPDES Permit, the Contractor will have 24 hours to initiate and 48 hours to complete corrective action.
	C. The Owner’s NPDES Compliance Manager shall visit the site periodically.
	D. If the Owner’s Compliance Manager determines the site is out of compliance, the Contractor shall make corrective actions within 48 hours and produce any follow-up information requested by the Compliance Manager within the number of days specified i...

	3.07 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Provide temporary cover for soil stockpiles if not active for more than 14 days.
	3. Provide perimeter protection (sediment fence, wattle, or as shown on the drawings) around stockpile to prevent sediment from leaving the area.
	4. Topsoil stockpile heights shall not exceed 35 feet and side slopes shall not exceed 3:1.


	3.08 STORM DRAINAGE
	A. Inlets: All inlets are to be provided with inlet protection as indicated on the drawings immediately upon construction.
	B. Outlets: All storm drainage outlets must be stabilized (velocity dissipation) as shown on the drawings before discharge becomes operational.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 1 Section "Summary" for use of the premises and phasing requirements.
	2. Division 1 Section "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Division 1 Section "Temporary Facilities and Controls" for temporary construction, protection facilities, and environmental-protection measures for building demolition operations.
	4. Division 2 Sections for recycling and disposal of nonhazardous demolition wastes and for removal and storage of refrigerant.
	5. Division 2 Sections for demolishing or relocating site plumbing items.
	6. Division 2 Sections for demolishing or relocating site electrical items.
	7. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition
	8. Division 2 Section “Erosion and Sediment Control” for stabilization and control of discharges from the site.


	1.03 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.  Include fasteners or brackets needed for reattachment elsewhere.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.05 SUBMITTALS
	A. Qualification Data (when required by Owner or Authorities Having Jurisdiction):
	1. Demolition Firm
	2. Test Control Firm
	3. For Refrigerant Recovery Technician.
	4. Licensed Professional Providing Demolition Oversight.

	B. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property. The drawing shall outline proposed methods for dust control, noise control and maintaining...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	C. Schedule of Demolition Activities:  Contractor to submit for review and approval a detailed schedule for all proposed work to the Owner with the bid package. Submission shall include:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Step-by-step description of all aspects pertaining to the demolition and protection of existing structures, the surrounding community, labor forces, rubble material management and disposal
	3. Temporary interruption of utility services.
	4. Shutoff and capping or re-routing of utility services.

	D. Traffic Control Plan: Contractor shall submit Traffic Control Plan with bid package complying with Division 2 “Traffic Control”
	E. Utility Schedule:
	1. Contractor to submit to Owner and all affected utility/service companies a proposed schedule of coordination for all necessary utility/service shut-offs, capping and continuation of utility services as required in the contract bid package.
	2. Contractor to provide Owner with written confirmation for all utility or service companies serving the site that service has been terminated prior to capping, abandoning or removal of any utility and prior to commencement of building demolition.
	3. Contractor shall accurately locate and mark on the contract drawings the location of all underground utility and services that have been capped and those that are to remain within the contract area.

	F. Permits:
	1. Prior to submission of a bid package, the Contractor shall investigate all permit requirements and include any cost for these requirements in the bid. Prior to the commencement of work, the Contractor shall obtain all necessary permits and certific...
	2. All permits and certificates shall be obtained by the Contractor prior to applying for and obtaining general demolition permits. The following permits and certificates shall be obtained by the Contractor if applicable:
	a. Plumbing permit for water shut-off
	b. Water shut-off certificate (original)
	c. Plumbing permit for sewer seal
	d. Building and/or Fire Department permit for underground storage tank removal
	e. Letters from Electric and Gas Utility companies and gas meter shut-offs
	f. Letters from Cable TV companies for cable disconnections and removals
	g. Certificate from Tax Office (taxes paid);
	h. Letter to adjacent Owners of proposed demolition with proof of receipt
	i. Exterminator Certificate
	j. Board of Health approval
	k. Soil Erosion and Sediment Control Permit
	l. Asbestos Abatement Permit
	m. Asbestos Abatement Completion
	n. Demolition Contractor’s License
	o. Any other permit or certificate required to perform the demolition work


	G. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection

	H. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	I. Pre-demolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Documentation to include condition of on-site...
	J. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes. Contractor to provide written permission from property owner on whose property the demolition material is to be dispo...
	K. Hazardous Materials: Contractor to deliver manifest or disposal tickets to Owner and Owner’s Engineer for each truck that exits and enters the project site. Manifests shall include:
	1. Date and time of departure from demolition site.
	2. Type of material removed from site and type of material brought to the site.
	3. Amount of material in tons.
	4. Truck ID number
	5. Final destination of excess material.
	6. Date and time of entry to the demolition material
	7. Date and time of entry to the demolition site.
	8. Amount of material
	9. Source of material brought on-site.

	L. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.06 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	B. Statement of Refrigerant Recovery: Statement shall be signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant present was recovered and recovery was performed according to EPA regulations. Incl...
	C. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. Coordinate any land disturbing activity with SWPPP and NPDES...
	D. Standards:  Comply with ANSI A10.6 and NFPA 241.
	E. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in Section 01310 Project Management and Coordination.  Review methods and procedures related to building demolition including, but not limited to, the follow...
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.

	F. Progress Meetings: Once demolition work has begun Contractor shall schedule, administer and attend regularly scheduled meetings. Contractor shall include selected subcontractors as necessary to attend Progress Meetings. Contractor to schedule time ...

	1.07 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Removal and Relocation of Existing Utilities/Structures: The Contractor shall be responsible for removal and/or relocation of existing utilities/structures, whether shown or not shown on the drawings, at locations where conflicts occur with propose...
	E. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work unless otherwise indicated in the contract documents.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Owner.  Hazardous materials will be removed by Owner under a separate contract.

	F. On-site storage or sale of removed items or materials is not permitted.

	1.08 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.01 The Contractor shall supply all materials as required for this work.

	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	B. Inventory and record the condition of items to be removed and salvaged.  Provide video of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 1, Section 01320 Construction Progress Documentation. Surv...
	C. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	D. Verify that all asbestos containing materials have been removed before proceeding with building demolition operations.
	E. Verify all sediment control measures are in place per the Phase I Erosion and Sediment Control Plan and Division 2 Section 02020 “Erosion and Sediment Control” and the Stormwater Pollution Prevention Plan along with any Federal, State or Local NPDE...

	3.02 PREPARATION
	A. Refrigerant:  Remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction before starting demolition.
	B. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	C. Existing Utilities:  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	D. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	E. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. When permitted by Owner items removed may be stored in protected storage location during demolition and returned in original locations after demolition operations are complete. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner or as indicated on Drawings.
	5. Protect items from damage during transport and storage.


	3.03 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Section 01500 "Temporary Facilit...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.04 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely as specifically identified on the construction drawings.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and hours after flame cutting operations as required by authorities having jurisdiction.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...


	3.05 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Abandon foundation walls and other below-grade construction.  Cut below-grade construction flush with grade.
	E. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 10 feet (3 m) outside footprint indicated for new construction.  Abandon below-grade construction ou...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 24 inches (600 mm) below grade or as indicated on drawings or as required to eliminate conflict with new construction.

	F. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade.
	G. Existing Utilities:  Demolish existing utilities and below-grade utility structures that are within 10 feet (3 m) outside footprint indicated for new construction.  Abandon utilities outside this area.
	1. Fill abandoned utility structures with satisfactory soil materials or recycled pulverized concrete and as indicated on the drawings or directed by Owner and according to backfill requirements in Section "Earthwork".


	3.06 DEMOLITION BY EXPLOSIVES
	A. Explosives:  Perform explosive demolition only as approved by Owner and according to governing regulations.

	3.07 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section "Earthwork".
	C. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.08 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.
	B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	C. Restore exposed finishes of patched areas and extend restoration into adjacent construction in a manner that eliminates evidence of patching and refinishing.

	3.09 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and safely dispose of all items in accordance with applicable EPA, State and local authorities having jurisdiction and all codes and ordinances.
	B. All recycling must be conducted in accordance with all currently applicable EPA, State and Local authorities having jurisdiction waste flow regulations. All recycling of demolition debris must be approved by Owner.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	C. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2  Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities abandoning site utilities in place.

	B. Related Sections:
	1. Division 2 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities
	2. Division 2 Section “Demolition" for demolition of buildings, structures, and site improvements.
	3. Division 2 Section “Erosion and Sediment Control”.
	4. Division 2 Section “Earthwork”.


	1.03 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.04 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.05 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.06 QUALITY ASSURANCE
	A. Pre-construction meeting:  Discuss site clearing and vegetation protection at SWPPP Pre-construction meeting at project site or agreed-upon location prior to site clearing and grading.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.
	2. All benchmarks and monuments shall be protected during construction. If disturbed or destroyed, they shall be replaced in original position by a licensed surveyor at the Contractor’s expense.
	3. Protect areas outside limits of disturbance from encroachment by construction personnel or equipment, regardless of property ownership. Access shall be by specific written permission or easement only.

	C. Contractor shall verify existing grades prior to performing work under this section. If existing grades are at variance with the drawings, notify the Owner and receive instructions prior to proceeding. No additional compensation will be considered ...
	D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	E. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary sediment control, runoff control and other best management practices including plant protection measures are in place as shown on the Drawings and indicated in the Sequence of Construction.
	G. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other earthwork unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. Borrow material must be obtained from a permitted site.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide erosion and sediment control measures to prevent soil erosion and discharge of sediment and other pollutants to surface waters or airborne dust to adjacent properties and walkways, according to erosion and sediment control Drawings and requ...
	B. Provide erosion and sediment control measures in accordance with Division 2 “Erosion and Sediment Control”, prior to any construction activity (including demolition).
	C. At Final Stabilization, remove all sedimentation controls and restore and stabilize areas disturbed during removal.

	3.03 TREE AND PLANT PROTECTION
	A. General:  Protect existing trees and plants to remain or be relocated on-site according to work shown on the Construction Drawings.  All trees and plants to remain shall be barricaded and protected during the construction process
	1. Tree Protection
	a. Erect and maintain a temporary fence directly below the drip line of individual trees or directly below the perimeter drip line of groups of trees to remain. Remove fence when construction is complete.
	b. Do not excavate, for any reason, within the area directly below the drip lines of trees, unless otherwise indicated.
	c. Where excavation for new construction is required within the drip line of trees, hand clear and excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	d. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Owner.


	B. Limit of clearing is to be staked in accordance with Section 02010 “Project Summary and Layout, and verified by Owner prior to removal of any trees.
	C. All trees and plants not designated to remain within the area to be graded, shall be cut and the removal of stumps shall comply with Article 3.5 of this Section. Burning on site is not permitted, unless otherwise approved by the Owner and authoriti...
	D. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Owner.

	3.04 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than seven calendar days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.05 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, grass, and other vegetation indicated to remain or to be relocated.
	2. Removal includes digging or grinding down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. In areas outside the building limits where the depth of fill exceeds 8 feet in height, unless otherwise directed by the Owner, sound trees shall be cut at a height of not more than 6 inches above natural ground.
	4. Use only hand methods for grubbing within protection zones.
	5. Chip removed tree branches and stockpile in areas shown on the Drawings and as approved by Owner. Re-use material as indicated on the Drawings otherwise dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground, and in accordance with Section 02300 “Earthwork”.


	3.06 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to the full depth encountered in areas indicated to be graded and in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile sufficient topsoil material to facilitate seeding and landscaping. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain away from stockpile.  Refer to Section 02020 “Erosio...
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within tree protection zones.
	3. Dispose of surplus soil material, unsuitable or excess topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and in compliance with all regulations.  Surplus topsoil is that which exceeds quantity indicated t...
	4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.


	3.07 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. If indicated on the Drawings and/or in the Stormwater Pollution Prevention Plan separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transp...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cutting, proofrolling, filling, grading and preparing subgrades, required lines, dimensions, contours and elevations for proposed improvements including slabs-on-grade, walks, pavements, turf and grasses, and plants as shown and implied on the draw...
	2. Scarifying, compaction, moisture content conditioning and control, and removal of unsuitable materials to ensure proper preparation of areas for the proposed improvements.
	3. Excavating and backfilling for buildings and structures.
	4. Special construction procedures for the site recommended in the geotechnical report for preparation of building and pavement areas.
	5. Drainage course for concrete slabs-on-grade.
	6. Subbase course for concrete walks and pavements.
	7. Subbase course and base course for asphalt paving.
	8. Subsurface drainage backfill for walls and trenches.
	9. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 1 Section “Construction Progress Documentation” for recording pre-excavation and earth moving progress.
	2. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Divisions 15 and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.
	5. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	6. Division 2 Section “Turf and Grasses” for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	7. Division 2 Section “Landscaping” for finish grading in planting areas and tree and shrub pit excavation and planting.
	8. Division 2 Section "Storm Utility Drainage Piping" for drainage of foundations, slabs-on-grade, walls, and landscaped areas.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices for earth moving specified in Division 0.
	B. Quantity allowances for earth moving are included in Division 0.
	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed the following.  Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches (600 mm) outside of concrete forms other than at footings.
	2. 12 inches (300 mm) outside of concrete forms at footings. Additional depth may be required due to local codes or based on the geotechnical engineering study.
	3. 0 inches outside of minimum required dimensions of concrete cast against grade.
	4. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	5. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	6. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of either side of pipe or conduit. Removal of rock for trench excavation will be paid as part of the corresponding utility items unless ...


	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill or bedding material backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Classified Excavation: Classified excavation shall be defined as the excavation necessary to subgrade lines and grades as shown on the contract drawings, which shall be a lump sum bid. Any and all unsuitable material, undercut excavation, mass rock...
	2. Unclassified Excavation: Unclassified excavation shall be defined as all material excavated to and below the lines and grades as shown on the contract drawings to provide a firm and unyielding subgrade, regardless of its nature or composition, whic...
	3. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.  Authorized additional excavation and replacement material will be paid for according to Contract provisions for ...
	4. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	5. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	1. If necessary, off-site fill (borrow) shall be obtained and provided by the Contractor. The Contractor is responsible for all permits and regulatory requirements associated with offsite borrow sources.

	H. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth to function primarily as a reinforcement.
	I. Geotechnical Engineering Study (Soils Report):  The Geotechnical Engineering Study is a document prepared by a third party geotechnical engineer reporting geotechnical findings and recommendations as a basis of design and methods of construction to...
	J. Geotechnical Testing Engineer:  The Geotechnical Testing Engineer is a qualified professional engineer selected hired by the Owner retained for the purpose of performing construction inspections, testing and recommendations in conformance with the ...
	K. Minimum Average Roll Value (MARV): A value based on testing and determined in accordance with ASTM D4759-92.
	L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot b...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	M. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and boulders of rock material defined as:
	1. General Excavation: Any material that cannot be excavated with a single-toothed ripper drawn by a crawler tractor having a minimum draw bar pull rated at not less than 71,000 lbs. (Caterpillar D9N or equivalent), and occupying an original volume of...
	2. Trench Excavation: Any material that cannot be excavated with a backhoe having a break out force rated at not less than 44,000 lbs (Caterpillar 235D or equivalent), and occupying an original volume of at least 2 cubic yards.
	3. Mechanical Excavation: Any material that must be excavated by a minimum 10,000 lb. mechanical hammer and occupying an original volume of at least 2 cubic yards.

	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	P. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	Q. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Geofoam.
	4. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile and Geogrid:  Submit product data sheet and certification from Manufacturer the product supplied meets the requirement of this section. Submit Manufacturer’s installation instructions and general recommendations.

	C. Qualification Data:  For qualified testing agency.
	D. Construction Sequence
	1. Within 10 days after award of the contract, the Contractor shall submit to the Owner, with his bid package, a schedule detailing the sequence and time of completion of all phases of work under this section.

	E. Material Test Reports:
	1. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for each imported material used for fill or backfill and for onsite material used for ...
	2. At least two (2) weeks in advance of importing material and for each borrow soil material proposed for fill and backfill, the Contractor shall notify the Geotechnical Testing Engineer of the location of the borrow area. The Geotechnical Testing Eng...
	a. Moisture and Density Relationship: ASTM D1557 or D698 as required by the project geotechnical engineering study.
	b. Mechanical Analysis: AASHTO T-88.
	c. Plasticity Index: ASTM D4318.
	d. Classification according to ASTM D 2487.
	e. 5 pound sample of each type of borrow material in an air tight container for the approval of the geotechnical engineer and Owner.
	f. The name of each material supplier and specific type and source of each material. Any change in source or soil type throughout the project will require approval of the testing geotechnical engineer and Owner.

	3. For Trench Excavation and Backfill: Contractor shall contact all utility companies and identify any requirements necessary for the construction of the Project. In addition provide:
	a. Contractor to provide written confirmation on the status of all utility construction approvals and requirements to the Owner at the time of the pre-construction conference or no later than 30 days following the project possession date.
	b. Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling trenches.

	4. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for Aggregate Base Course used on the Project.
	5. For Aggregate Base Course: at least two weeks in advance of imported aggregate use, the Contractor shall submit the following laboratory test date, in conformance with the specified DOT aggregate materials:
	a. Particle Size Analysis: AASHTO T-88; and,
	b. Density: Modified Proctor Test (ASTM D1557)
	c. Name of aggregate base course material supplier and specific type and source of each material, including relevant DOT compaction or specifications. Any change in source or aggregate base course type throughout the job requires approval of the Owner...
	d. The geotechnical engineer shall prepare field reports that indicate density test location, elevation data, testing results and acceptability. The Owner and Contractor shall be provided with copies of reports within 24 hours of time test was performed.


	F. Blasting plan approved by authorities having jurisdiction is to be provided to the Owner at least 14 calendar days prior to commencement of blasting. Blasting plan to include all Federal, State and local permits applicable to the blasting operation...
	G. Blasting Contractor Qualifications and Submittals:
	1. All blasting to be performed by an insured, certified and licensed blasting Contractor. Proof of applicable insurance, license and certifications must be provided to the Owner at least 30 days prior to commencement of any blasting work. Blasting Co...
	2. The Blasting Contractor shall furnish a seismic survey report from seismic survey agency. The report will show the number of holes drilled, depth of holes, the burden and spacing, the amount of powder per hole, pound of powder per delay, the delay ...
	3. Contractor shall have the responsibility of furnishing a pre-blast survey of the surrounding area.  Survey will include a one-quarter mile radius of the surrounding area.
	4. The Contractor shall provide and maintain a post-blast report including the amount of material displaced by each blast, the amount of explosive utilized in each blast, and the number of shots detonated. This report will be forwarded to the Owner.
	5. Pre-blast Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by blasting operations.  Submit before blasting begins.


	1.06 QUALITY ASSURANCE
	A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and prepare a blasting plan reporting the following:
	1. Types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent proper...
	2. Seismographic monitoring during blasting operations.

	B. Blasting Requirements;
	1. Perform blasting only after receiving written approval from Owner and authorities having jurisdiction.
	2. Provide heavy mats as necessary to minimize concussion. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.

	C. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having jurisdiction, experienced in seismic surveys and blasting procedures to perform the following services:
	1. Report types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent...
	2. Seismographic monitoring during blasting operations.

	D. Contractor Qualifications: The Contractor shall provide at least one supervisory person who shall be present at all times during execution of the work and who is thoroughly familiar with the type of work being performed and its best methods for com...
	E. Geotechnical Engineering Study (Soils Report)
	1. The Owner employed a geotechnical engineer to investigate sub-surface soil conditions and make recommendations regarding site work construction procedures. Perform all work in accordance with the recommendations and requirements therein. If conflic...

	F. Geotechnical Testing Engineer Qualifications:  A geotechnical engineer shall be familiar with the requirements of the geotechnical engineering study, selected and paid by the Owner, will be retained to perform construction inspection on site based ...
	1. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	2. Conduct a minimum of one moisture and density test for each compacted life per Table 3.16C within the pavement area.
	3. Provide construction inspection and conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C for both sides of the pipe for trench backfilling.
	4. Conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C Coarse Aggregate Base Course.
	5. Conduct proofroll testing of 100% all building and pavement area for both subgrade and base course.
	6. Provide Exception Confirmation documentation and recommendations for non-compliance with specifications and Geotechnical Report.  Submit to Lowe’s Project Manager for rejection or acceptance of recommendation.
	7. Provide Owner and Contractor with copies of reports within 24 hours of time test was performed.
	8. For Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement inspect and document in accordance with Division 2 Section 02800 Part 1.06 and these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Rest elevation; and,
	h. Distance of test location behind MSE structure face.

	9. Geotechnical Testing Engineer shall prepare field reports that indicate compaction test location on a reduced copy of the site plan, elevation data, testing results and acceptability. Field reports shall be submitted attached to required conformanc...
	10. Geotechnical Testing Engineer shall prepare the following conformance submittals (located at the end of this Section):
	a. Material Testing Conformance Submittal for material test results of offsite and onsite fill and backfill material and aggregate base course.
	b. Proofroll Conformance test for verification of subgrade and base course suitability for 100% of the building and pavement area.
	c. Moisture and Nuclear Density Conformance test for each compacted lift of fill, backfill, subgrade and base course including verification of lift height conformance.

	11. Exception Confirmation for non-compliance with specifications and Geotechnical Engineering Study (Soils Report) shall be prepared by the geotechnical testing engineer and submitted to the Lowe’s Project Manager for rejection or approval of the exc...
	12. The Owner and Contractor shall be provided with Conformance Submittals and back-up testing reports within 24 hours of time test was performed.
	13. All costs associated with required re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. The Owner reserves the right to direct any inspection that they deem necessary. Contractor shall provide fr...

	G. Pre-excavation Conference:  Conduct conference at Project site.
	H. Geogrid Pre-construction Conference: Contractor to arrange site meeting with material supplier, installer, Owner and Engineer prior to installation of geogrid. Owner and Engineer shall be notified at least seven (7) days prior to the meeting.
	I. Project Record Documents: Contractor to accurately record actual locations of all subsurface utilities, structures and obstructions encountered. Accurately record any as-built variation from the construction drawings and specifications. The Contrac...

	1.07 PROJECT CONDITIONS
	A. General: The Contractor shall be responsible for removal and/or relocation of existing utilities at locations where conflicts occur with proposed utility improvements whether shown or not shown on the drawings. Removal and/or relocation shall be at...
	B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	C. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	D. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	E. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 2 Section "Temporary Facilities and Controls," Division 2 Section “Erosion and Sediment Control” and Division 2 Section "Site...
	F. Do not commence earth moving operations until plant-protection measures specified in Division 2 Section "Temporary Tree and Plant Protection" are in place.
	G. The following practices are prohibited within plant-protection zones (if indicated on the Drawings:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Erection of sheds or structures.
	4. Impoundment of water.
	5. Excavation or other digging unless otherwise indicated.
	6. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Obtain and provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups consistent with geotechnical report and according to ASTM D 2487; free of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterio...
	1. Soil materials used for fill shall be clean, well graded granular soil which is non-expansive and non-collapsible and shall have less than 20% by weight passing the #200 sieve. The portion passing the #200 sieve shall be non-plastic. Fill with fewe...
	2. Prior to placement material used for fill shall not contain:
	a. Debris (other than crushed concrete and brick meeting the requirements in 2.1.B.3);
	b. Timber or railroad ties;
	c. Deleterious materials such as steel rails;
	d. Trash or hazardous materials.
	e. Hazardous materials, unsuitable and deleterious materials and debris shall be disposed of off-site in accordance with all applicable regulations.

	3. On-site Soils:
	a. On-site materials for use as fill shall consist of excavated soil from other portions of the site as approved by Geotechnical Testing Engineer, and by Lowe’s.
	b. Contractor to use on-site soil judiciously to facilitate construction schedule including the use of the most readily compactable soil for fill in building areas and fill within 2 feet of pavement sub-grade.
	c. Topsoil shall not be utilized as engineered fill.
	d. Excavated material containing rock, stone or masonry debris smaller than 2 feet in its largest dimension may be mixed with suitable material and utilized inside the building limits up to 6 feet below proposed subgrade and up to 3 feet below propose...
	e. Excavated material containing rock, stone or masonry debris smaller than 6 inches in the largest dimension may be mixed with suitable material and utilized inside the building limits up to 3 feet below proposed subgrade and up to 18 inches below pr...
	f. No material greater than 2 inches in its largest dimension may be utilized inside the building limits within 3 feet of the proposed subgrade or within 18 inches of proposed subgrade for all other areas.
	g. No material greater than 1-1/2 inches in its largest dimension may be utilized as backfill for storm drainage or utility trenches.

	4. Imported Borrow:
	a. Imported fill (borrow) shall meet the requirements of on-site soils and shall be free from all hazardous substances. Certification of compliance, and if requested, test results certifying compliance shall be furnished by the geotechnical engineer.
	b. The Owner reserves the right to test off-site borrow material for conformance with these specifications.


	C. Unsatisfactory Soils:  Soil identified by the geotechnical engineer according to ASTM D 2487.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Recycled Concrete Aggregate Base Course: Recycled concrete aggregate may be approved by the Owner for use in lieu of aggregate base course specified under the following conditions:
	1. The gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing department of transportation specifications for recycled concrete aggregate or aggregate base course.
	2. The Contractor shall be required to submit a sieve analysis to the Owner for review and approval
	3. The recycled concrete aggregate shall not contain foreign materials, which includes reinforcing steel, wood, and other friable material.
	4. The Contractor shall obtain all required permits and report recycled materials usage as required by the regulatory authorities having jurisdiction.
	5. The Owner reserves the right to not approve use of the recycled concrete aggregate, for both pavement base structure and building pad construction.  Approval of the use of recycled concrete aggregate shall only be authorized in writing by the Owner.

	G. Recycled Bituminous Concrete Base Course: Bituminous concrete on the site shall be milled or removed prior to placing any fill. Bituminous concrete may be reused under and immediately below the pavement stone base course if so indicated and approve...
	H. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	I. Bedding Materials: As shown on the drawings and specified on the trenching and bedding details and approved by the Owner and/or the geotechnical engineer.
	1. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	2. Bedding Material: As specified on the trenching and bedding details and/or conforming to local codes.  Where conflict exists, the more stringent code or specification shall apply.

	J. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	L. Sand:  ASTM C 33; fine aggregate.
	M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.02 EQUIPMENT
	A. Compactor for mass earthwork shall be minimum 5 ton static drum weight vibratory roller or 5 ton static drum weight sheep’s footed compactor as appropriate for the type of soil material at the site or other compactor approved by the geotechnical en...
	B. Compactor for trenches and where access or maneuverability is of limited use, a double drum walk behind roller or “jumping jack” tamper may be used.

	2.03 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	2. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	3. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	4. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	5. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	6. Permittivity:  0.2 per second, minimum; ASTM D 4491.
	7. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the geotechnical report.
	C. Structural Soil Reinforcement Geogrid: Shall be integrally formed and deployed as a single layer having the following characteristics (all are MARV values unless otherwise noted)

	2.04 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material produced from the following:
	1. Portland Cement:  ASTM C 150, Type per geotechnical report.
	2. Fly Ash:  ASTM C 618, Class C or F.
	3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch (19-mm) nominal maximum aggregate size.
	4. Foaming Agent:  ASTM C 869.
	5. Water:  ASTM C 94/C 94M.
	6. Air-Entraining Admixture:  ASTM C 260.

	B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) compressive strength when tested according to ASTM C 495.

	2.05 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Prior to bidding work within this Section, the Contractor shall become thoroughly familiar with the Geotechnical Engineering Study, existing site conditions, and all portions of the work within this Section.
	B. Do not perform any work required by this section prior to completion of all required inspections, tests and approvals.
	C. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	D. Protect and maintain benchmarks, property corners, monuments and other reference points from damage or displacement. If a marker must be removed or relocated it shall be performed by a licensed professional land surveyor at no additional cost to th...
	E. Notify utility companies to allow removal and/or relocation of any utilities that are in conflict with the proposed improvements. Locate, identify, protect and maintain in operating condition, existing utilities encountered during utility installat...
	F. Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of the work.
	G. Verify location, size, elevation, and other pertinent data required to make connections between existing utilities, drainage systems, and proposed construction indicated on the Drawings. Coordinate all building utility connection locations and elev...
	H. When performing grading operations during periods of prolonged wet or dry conditions, provide adequate measures for surface drainage or ground water and moisture control of the soils (i.e. wetting or drying, scarify and disking) so as to place and ...
	I. Sloping, shoring, bracing, and fencing shall be installed in accordance with Federal OSHA requirements as well as the requirements of all regulatory authorities having jurisdiction.
	J. Protect and maintain all erosion control, sediment control, and runoff control and materials management measures during earth moving operations. Refer to erosion and sediment control drawings for staging earthwork operations and for measures that m...
	K. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.
	L. Remove from the site any material encountered during grading operation that in the opinion of the Owner or geotechnical engineer is unsuitable or undesirable for backfilling in pavement or building areas. Do not allow debris and unsuitable material...
	M. Any material exported or imported from or to the Project site shall be hauled from or to a site that has coverage under NPDES or a State Construction General Permit (or Individual Permit). Coverage may either be under a separate Notice, or included...

	3.02 DEWATERING
	A. Discharges from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.
	1. Do not discharge water offsite unless approval to do so has been given in writing by the Owner.
	2. Do not discharge water with high total suspended solids (TSS) or high turbidity to surface waters, storm inlets or municipal storm drainage systems.
	3. Water pumped out of excavations shall be disposed of onsite only.

	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.03 EXPLOSIVES
	A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing explosives to Project site. Perform blasting by using explosives on Project site only after receiving written approval from the Owner. .
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.
	3. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.
	4. Obtain all required Federal, State and Local permits applicable to the blasting operations.
	5. Coordinate with grading Contractor to insure appropriate safety procedures are followed including signage and signaling devices.
	6. Drill and blast such that rock will be suitable for use on the site as fill per this specification.


	3.04 EXCAVATION, GENERAL
	A. General
	2. Structures include buildings, footings, foundations, retaining walls, embankment berms for storm water detention basins, slabs, tanks, curbs, mechanical and electrical appurtenances or other man-made stationary features constructed above or below t...
	3. The building pad subgrade shall be prepared in strict accordance with the geotechnical engineering study and these specifications, whichever is more stringent; and,
	4. The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the drawings. Subgrade elevations shall be constructed to within 0 to minus ½ inch of the proposed grades specified.

	B. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of any pipe or conduit.


	C. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned (measured) by Owner.  The Contract Sum will be adjusted ...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12  inches (300 mm) wider than outside surface of any conduit or pipe.



	3.05 EXCAVATION FOR STRUCTURES
	A. Where existing grades are above proposed subgrade elevation, excavate materials in the building areas to line and grade as shown in the drawings being careful not to over excavate beyond the elevations needed for building subgrades.
	1. Excavate organic soils from the building area.  If approved by Owner, organic soil excavation material may be used in landscaped area.
	2. Excavated on-site soils which meet the requirements of the geotechnical engineer may be used as building area fill.
	3. Unsuitable material, such as wood or any other deleterious materials determined to be unsuitable by the geotechnical engineer for use as on-site fill shall be disposed of off-site in accordance with this specification.

	B. Excavate to indicated elevations and dimensions within a tolerance of plus 0 to minus 1/2 inch (12 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Per geotechnical engineer.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	C. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 2 Section "Site Clearing" Subsection 3.03 “Tree and Plant Protection”.


	3.06 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.07 EXCAVATION FOR UTILITY TRENCHES
	A. Contact authorities having jurisdictions and utility companies before excavation begins.
	B. Utility alignments are designed to avoid obstructions whenever possible. The Contractor shall immediately notify Owner if unanticipated significant obstructions are encountered during utility installation work.
	C. Cut trench banks for safety and remove stones as necessary to avoid point-bearing. All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workers within in acc...
	D. Excavate trenches at proper width and depth for laying pipe, conduit or cable and in accordance with utility company and/or manufacturer requirements.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe at line, grade and elevation as shown on the Drawings, or at minimum 12 inches below frost line.

	E. All trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of backfill, comply with trench and bedding details, and satisfy all safety, municipal and utility company regulati...
	F. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide uniform bearing and support for each section of pipe at every point along the entire length except where nece...
	1. Where foundation material is found to be of poor supporting value or of rock, the Owner’s engineer may make minor adjustments in the location of the pipe to provide a more suitable foundation. Where this is not practical, the existing unsuitable ma...
	2. Where foundation material is unacceptable and trench is over-excavated a suitable conditioning material or pipe bedding material will be used as specified by the geotechnical engineer. Bedding material is to be compacted at a minimum of 92% dry den...

	G. Blasting: Contractor shall drill and blast so that the rock will be suitable for use on the site as fill. Rock size should not exceed 24 inches and have enough smaller size pieces to create fold free matrix when placed and compacted. Particle veloc...
	H. Excavated Material:  Stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading the excavation side wall. Remove unsuitable excavated materials from the site. Any abandoned structures,...
	I. Utility Installation Depths: Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade to the top of the pipe barrel:
	1. Water Mains: 42 inches or 12 inches below the frost line whichever is deeper, or as specified on the plans.
	2. Sanitary Sewer: As indicated on the drawings, or (36 inches to top of pipe barrel minimum).
	3. Storm Drainage (Sewer): Elevations and grades as shown on the drawings, (24 inches minimum)
	4. Electrical Conduits: 24 inches, or as required by NEC 300-5, NEC 710-36 codes, or the regulatory authority standard, or utility company standards whichever is deeper.
	5. Telephone Conduits: 24 inches, or the regulatory authority standard, or utility company standards whichever is deeper.
	6. Landscape Irrigation Piping: See Section 02813.

	J. Laterals: All utilities intended to connect to services within the building shall be extended from the building a distance of five feet in the direction of the utility service and at elevations to connect at those locations shown on the Drawings. A...
	K. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 2 Section "Temporary Tree and Plant Protection."


	3.08 UNDERCUT EXCAVATION
	A. When approved by the Owner and recommended by the Geotechnical Testing Engineer, the Contractor will be required to remove natural soil materials in areas where fills are to be placed where soil materials are determined to be undesirable. The Contr...
	B. At locations where undesirable material is shown on the drawings or identified in the Geotechnical Engineering Study removal and replacement shall be per the drawings or as directed by the Geotechnical Testing Engineer or Owner.
	C. At locations where soil is wet the Contractor shall provide a “good faith” effort in drying and disking these areas prior to requesting approval for undercut excavation.
	D. Where undercut excavation is required adjacent or beneath the location of a proposed drainage structure, undercut excavation and backfill shall extend a sufficient distance adjacent to the installation to prevent future operations from disturbing t...
	E. All material removed in the work of undercut excavation will be classified by the Geotechnical Testing Engineer and Owner as either suitable for other use without excessive manipulation and utilized by the Contractor elsewhere in the work, or unsui...
	F. The Contractor shall conduct undercut operations in such a way that the necessary measurements can be taken before any backfill is placed.
	G. Backfill in undercut areas shall be placed in lifts as recommended by the Geotechnical Engineering Study or as directed by the Geotechnical Testing Engineer as a continuous operation along with undercutting operation. No backfill material shall be ...

	3.09 SUBGRADE INSPECTION AND PROOFROLLING (See Section 3.17)
	A. Notify Owner and Geotechnical Testing Engineer when excavations have reached required subgrade.
	B. If Owner or Geotechnical Testing Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll we...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner, without additional compensation.
	F. Geotechnical Testing Engineer is to submit Proofroll Conformance Submittal to Owner along with attached results.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by geotechnical engineer and approved by Owner.


	3.11 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Stockpiles shall be surrounded by perimeter sediment control measures and shall be covered with temporary measures to prevent erosion as soon as practical but no longer than 14 days after completion of the pile.


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub drainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways:  If shown on the Drawings or specified by the geotechnical engineer provide support for piping or conduit less than 30 inches (750 mm) below surface of roadways.
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	G. Fill around pipes and conduit shall be placed and compacted in accordance with the trenching and bedding details shown on the Drawings. Place and compact initial backfill approved by the Geotechnical Testing Engineer, to a height not to exceed 8 in...
	1. Select material shall be used as specified by trenching and bedding details and where required by the Geotechnical Testing Engineer. Backfill is to be kept free of stones, frozen lumps, chunks of highly plastic clay or other objectionable material.
	2. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.
	3. Grade and maintain backfill areas to minimize erosion or saturation will not damage pipe bed or backfill.
	4. Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a minimum of 24 inches of cover. Where any part of the required cover is above the proposed finished grade, the Contractor shall place, maintain and fina...

	H. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	I. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Fill areas to contours and elevations shown on the Construction Drawings with materials deemed satisfactory, less the topsoil depth as specified in Section 02920.
	B. Existing grades below building areas shall be leveled prior to fill placement. Contractor shall remove any existing lawn and topsoil in these areas prior to placement of any fill.
	C. All existing grades below building and pavement areas shall be proofrolled and compacted per this specification.
	D. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	E. Fill shall not be placed:
	1. In areas of standing water, frozen or thawing ground or in areas that have not been approved by the geotechnical engineer.
	2. During unfavorable weather conditions. When work is interrupted by heavy rains fill operations shall not be resumed until all saturated surface soils are returned to satisfactory moisture content as determined by the geotechnical engineer.

	F. Place and compact fill material in layers (lifts):
	1. Layers shall be made smooth and free from ruts or indentations at the end of any work day when precipitation is forecasted too prevent saturation of surface fill material. Fill surfaces shall be graded smooth to drain and sealed with a drum roller ...
	2. Layers (or lifts) shall not exceed recommendations in Geotechnical Engineering Study or 12 inches (300 mm) in depth whichever is less and shall be compacted systematically and as recommended by the Geotechnical Testing Engineer to achieve at least ...
	3. Each layer shall be compacted to minimum densities listed in Table 3.16.C and as specified and tested by the Geotechnical Testing Engineer.

	G. Layers (lifts) to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill or fill material approved by geotechnical engineer.
	4. Under building slabs, use engineered fill or fill material approved by geotechnical engineer.
	5. Under footings and foundations, use engineered fill or fill material approved by geotechnical engineer.

	H. Place soil fill on subgrades free of mud, frost, snow, or ice. Wet or saturated material shall be air dried as necessary to achieve field densities specified in this Section. Removal and replacement shall not occur without prior approval of Owner. ...
	I. Contractor shall adjust water content by aeration or adding water to achieve the required density. Assist drying by disking, harrowing or pulverizing until moisture content is reduced to achieve proper compaction and facilitate the construction sch...
	J. Contractor to remove areas of finished subgrade found to have insufficient compaction density of depth necessary and replace with suitable compacted fill as approved by the Owner. Surface subgrade after compaction shall be hard, uniform, smooth, an...

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than recommendation in Geotechnical Engineering Study or 12 inches (300 mm) in loose depth whichever is less for material compacted by heavy compaction equipment, and not more than recommend...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698 and ASTM D 1557. In areas to receive fill and at the final cut subgrade, proofroll and compact the exposed ground surface following...

	TABLE 3.16.C
	1. In addition to the above referenced table, proofrolling shall be completed in accordance with Section 3.17 Proofrolling.
	2. Any soft areas exhibiting excessive weaving or unsatisfactory material identified during excavation, fill placement, compaction and proof testing shall be removed, replaced with suitable fill, and compacted as specified in Table 3.16.C above.
	3. Proofrolling Conformance Submittal and Nuclear Density Testing Conformance Submittals are required (see end of this Section for forms).
	4. Prior to preparing subgrade in low lying areas perform the following:
	a. Drain standing water by gravity or with a pump. Water should not be discharged directly into a storm drain. Sediment laden water may only be discharged to an approved sediment control measure.
	b. After drainage is complete, remove organic debris, mud, debris and other unsuitable material using equipment and methods that will minimize disturbance to the underlying soils.
	c. Thoroughly compact subgrade as specified in Table 3.16.C.
	d. If proposed for fill, all muck, mud and other materials removed from the low area shall be dried on-site by spreading in thin layers for observation by Owner and Geotechnical Testing Engineer. If after observation by Owner or Geotechnical Testing E...


	3.17 PROOFROLLING
	A. The work covered by this subsection consists of furnishing and operating, proofrolling equipment at the direction of the Owner’s representative and/or geotechnical engineer.
	B. Proofrolling shall be performed under the direct observation of the Geotechnical Testing Engineer and the Owner’s representative as needed and as described herein and under the following schedule:
	1. Immediately following the completion of excavation to proposed subgrades in cut areas;
	2. Immediately prior to stone base course placement, in pavement and building pad areas for final floor slab preparation.
	3. Immediately following stone base placement, in pavement and building pad areas for floor slab parking area preparation.
	4. Any areas which show visual signs of weakness, pumping, heaving, deflection, or rutting under loaded tandem axle equipment shall be undercut and replaced with compacted fill material or stone base course as directed by the Geotechnical Testing Engi...

	C. Proofrolling shall be completed with pneumatic tired and loaded 10 wheel tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of yielding. Other equipment may be used if approved by the Geotechnica...
	D. Construction methods shall be as follows:
	1. Both the completed subgrade (whether cut or fill) and base course shall be proofrolled.  The coverage of areas and methods shall be approved by the Geotechnical Testing Engineer.
	2. The Geotechnical Testing Engineer must be able to issue the Proofroll Conformance Submittal to verify 100% of the site passes and is complete for both subgrade and base course for building pad areas and pavement areas.
	3. Completely proofroll subgrade in one direction unless otherwise directed by the Owner or Geotechnical Testing Engineer.
	4. The equipment speed shall be limited to 3 mph (5km/h) such that the Geotechnical Testing Engineer can comfortably and slowly walk alongside the equipment.
	5. If necessary to take corrective action, follow the recommendations of the Geotechnical Testing Engineer which may include undercut and backfill, aeration of excessively wet materials, or under drain installation.  These areas shall be proofrolled a...
	6. The contractor shall protect all structural facilities on the project including but not limited to box culverts, pipe culverts, and utilities from damage by the proofrolling equipment.


	3.18 GRADING
	A. General:  Shape to conform to the grades shown on the drawings. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  0 to -1/2 inches (13 mm) of the proposed subgrade.
	3. Pavements:  0 to -1/2 inches (13 mm) of the proposed subgrade

	C. Grading inside Building Lines: 0 to -1/2 inches (13 mm) of the proposed subgrade when tested with a 50-foot (15-m) grid across the Lowe’s building pad/limits.

	3.19 BUILDING PAD LIMITS AND PAVED AREA CERTIFICATIONS FOR GEOTECHNICAL ENGINEER AND LAND SURVEYOR
	A. The building pad/limits and pavement area subgrade and base course shall be satisfactorily proofrolled and constructed in accordance with these specifications.
	B. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits Certification Forms to Lowe’s for subgrade and stone base.  The forms shall be completed in full and signed and sealed by the respective professionals.
	C. The Developer and/or Contractor shall provide Lowe’s Pavement Area(s) Certification Forms to Lowe’s for subgrade and base course.  The forms shall be completed in full and signed and sealed by the respective professionals.
	D. Prior to completion of the Building Pad/Limits Certification report, the Contractor and/or developer shall address any and all subsurface recommendations identified in the Geotechnical Engineering Report or by the Geotechnical Testing Engineer reta...
	E. Lowe’s will not take ownership of the building pad until the pad certification form is received and approved by Lowe’s. Lowe’s Building Pad/Limits and Paved Area(s) Certification Forms are attached to this Section.

	3.20 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 2 Section "Storm Utility Drainage Piping."
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of sub drainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support sub drainage pipe.  Encase sub drainage pipe in a minim...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer if used to 85 percent of maximum dry unit weight according to ASTM D 698.


	3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. If shown on the Drawings install geogrid reinforcement of base/subbase and/or subgrade improvements according to manufacturer's written instructions, overlapping sides and ends. Geogrid is to be laid at proper elevation and alignment as shown on th...
	2. If shown on the Drawings install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	3. If subbase course is shown on the Drawings, place base course material over subbase course under hot-mix asphalt pavement.
	4. Place in uniform loose depth and without segregation. All stone base delivered to the site shall be spread and rolled by the end of each day.
	5. Shape subbase course and base course to required crown elevations and cross-slope grades.
	6. Place subbase course and base course 8 inches (200 mm) or less in compacted thickness in a single layer.
	7. Place subbase course and base course that exceeds 8 inches (200 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 4 inches (100 mm) thick.
	8. Each layer of material shall have been sampled, tested, compacted, and approved prior to placing succeeding layers of subbase course, base course material or pavement.
	9. Contractor shall utilize methods of handling, hauling, and placing which will minimize segregation and contamination. Aggregate which is contaminated with foreign materials shall be rejected and removed and replaced by the Contractor at no addition...

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...
	D. Compaction:
	1. Compact each layer of subbase course and/or base course at optimum moisture content to required grades, lines, cross sections, and thickness as recommended in Geotechnical Engineer Report or by Geotechnical Testing Engineer but not less than 98 per...
	2. Subbase course and base course shall be compacted at the optimum moisture content as determined by the Geotechnical Testing Engineer and approved by the Owner. The Contractor shall dry or add moisture to materials when required to provide a uniform...
	3. Final layer of material shall be shaped to conform to the lines, grades and typical sections as shown on the drawings or as established by the engineer. When compacted, the base course shall be smooth, hard, dense, unyielding, and well bonded.

	E. Quality Control:
	1. Thickness of the base course shall be within a tolerance of plus or minus ½ inch of the required thickness as specified on the drawings for building pad and pavement areas.
	2. The elevation of the base course within the building limits shall be within a tolerance of 0 to ½ inch. All other areas shall be within a tolerance of plus or minus 0.10 feet.
	3. The Contractor shall be required to repair any areas which do not conform to this tolerance or specification. Any repairs required shall be at no cost to the Owner, and shall meet these specifications.
	4. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits and Paved Area(s) Certifications for stone base (Section 3.19).


	3.22 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install sub drainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.


	3.23 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified Geotechnical Testing Engineer to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the locations and frequencies shown in Table 3.16.C:
	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.24 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	2. Correction of subgrade after compaction shall be hard, uniform, smooth, and stable and true to grade and cross-section.


	3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Owner.


	Date:
	Geotechnical Testing Engineer:
	General Contractor:
	Grading Contractor:
	Lowe’s Construction Manager:
	Date of Observation:
	GEOTECHNICAL ENGINEERING CERTIFICATION
	ELEVATION CERTIFICATION
	GRADING CONTRACTOR VERIFICATION

	Date:
	Geotechnical Testing Engineer:
	General Contractor:
	Grading Contractor:
	Lowe’s Construction Manager:
	Date of Observation:
	GEOTECHNICAL ENGINEERING CERTIFICATION
	ELEVATION CERTIFICATION
	GRADING CONTRACTOR VERIFICATION

	Date:
	Geotechnical Testing Engineer:
	General Contractor:
	Grading Contractor:
	Lowe’s Construction Manager:
	Date of Observation:
	GEOTECHNICAL ENGINEERING CERTIFICATION
	ELEVATION CERTIFICATION
	GRADING CONTRACTOR VERIFICATION

	Date:
	Geotechnical Testing Engineer:
	General Contractor:
	Grading Contractor:
	Lowe’s Construction Manager:
	Date of Observation:
	Date:
	Date:
	Date:
	Date:

	GEOTECHNICAL ENGINEERING CERTIFICATION
	ELEVATION CERTIFICATION
	GRADING CONTRACTOR VERIFICATION

	Type of Conformance Test:
	GEOTECHNICAL TESTING ENGINEER CERTIFICATION
	NOTE: Attach material testing reports, supporting reports and back-up data and/or written recommendations if project is not in conformance with Geotechnical Engineering Study or Project Specifications.
	Type of Proofroll Test:
	GEOTECHNICAL TESTING ENGINEER CERTIFICATION
	NOTE: Attach reduced site plan showing location(s) of proofroll,  proofroll reports, supporting reports and any additional back-up data.
	Type of Moisture and Density Test:
	GEOTECHNICAL TESTING ENGINEER CERTIFICATION
	Following are non-compliance exceptions to the Geotechnical Engineering Report and Project Specifications:
	GEOTECHNICAL TESTING ENGINEER RECOMENDATION:
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Section ”Earthwork”, apply to this Section.

	1.02 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building from tapping the main to:
	1. Within 5 feet of outside the building limits for domestic and irrigation water service
	2. 1 foot above finished floor elevation for the fire service mains
	3. Supply and discharge piping including connections to fire protection water tank if shown on the plans..

	B. All work shall conform to the requirements of the local water authority, fire marshal, and other regulatory authorities having jurisdiction, or this specification, whichever is more stringent.
	C. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.03 DEFINITIONS
	A. EPDM:  Ethylene propylene diene terpolymer rubber.
	B. LLDPE:  Linear, low-density polyethylene plastic.
	C. PA:  Polyamide (nylon) plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 REFERENCE STANDARDS
	A. Factory Mutual (FM)
	1. Approval Guide

	B. Underwriters Laboratories (UL)
	1. Fire Protection Equipment Directory
	2. UL 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), for Underground Fire Service
	3. UL 262 - Gate Valves for Fire-Protection Service
	4. UL 246 - Hydrants for Fire-Protection Service

	C. National Sanitation Foundation (NSF)
	1. NSF 14 - Plastics Piping System Components and Related Materials
	2. NSF 61 - Drinking Water System Components - Health Effects

	D. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code
	2. NFPA 24 - Standard for the Installation of Private Fire Service Mains and their Appurtenances
	3. NFPA 1963 - Screw Threads and Gaskets for Fire Hose Connections  (revision of ANSI/NFPA 1963-1993)
	4. NFPA 13 – Installation of Sprinkler Systems (latest edition)

	E. American Water Works Association (AWWA)
	1. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water (revision of ANSI/AWWA C151/A21.51-91)
	2. C104 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C150 - Thickness Design of Ductile-Iron Pipe
	4. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids
	5. C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service
	6. C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch for Water Distribution
	7. C500 - Gate Valves for Water and Sewage Systems
	8. C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	9. C550 - Protective Epoxy Interior Coatings for Valves and Hydrants
	10. C509 - Resilient-Seated Gate Valves for Water Supply Service
	11. M44 – Distribution Valves: Selection, Installation, Field Testing, and Maintenance
	12. C800 - Underground Service Line Valves and Fittings
	13. C702 - Cold Water Meters - Compound Type
	14. C502 - Hydrants, Dry Barrel Fire
	15. M41 – Ductile Iron Pipe and Fittings
	16. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances
	17. C605 - Water Treatment - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water
	18. M23 - PVC Pipe: Design and Installation
	19. M17 - Fire Hydrants: Installation, Field Testing, and Maintenance
	20. C651 - Disinfecting Water Mains

	F. American Society for Testing and Materials (ASTM)
	1. B88 - Standard Specification for Seamless Copper Water Tube
	2. B813 - Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube
	3. B32 - Standard Specification for Solder Metal
	4. D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
	5. D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
	6. F645 - Standard Guide for Selection, Design, and Installation of Thermoplastic Water Pressure Piping Systems

	G. American Society of Mechanical Engineers (ASME)
	1. B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings R(1994)
	2. B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	H. Manufacturer’s Standardization Society (MSS)
	1. SP-60 - Connecting Flange Joint Between Tapping Sleeves and Tapping Valves

	I. Copper Development Association (CDA)
	1. Copper Tube Handbook


	1.05 SUBMITTALS
	A. The General Contractor and Subcontractor(s) shall execute the Conformance Submittal(s) at the end of this section.

	1.06 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of regulatory authorities having jurisdiction or the utility company supplying water including tapping of water mains, backflow prevention installation, testing, and disinfection.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  UL listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance:  Comply with NFPA 13 and NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	G. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage:  Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.08 PROJECT CONDITIONS
	A. Removal and Relocation of Existing Utilities: The contractor shall be responsible for removal and/or relocation of existing utilities, where conflicts occur but may or may not be shown on the Drawings, at no additional cost to the Owner.
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Owner two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.09 COORDINATION AND FEES
	A. The Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this section.
	B. The Contractor shall provide and install domestic and irrigation water lines, meters, and appurtenances as shown on the drawings to within 5 feet of building limits, including, but not limited to, any taps, meters, vault, and backflow prevention. I...
	C. The Contractor shall provide and install fire service water lines, meters, and appurtenances as shown on drawings to 1 foot above finished floor elevation, including, but not limited to any taps, meters, backflow prevention, hydrants, and free stan...


	PART 2 -  PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  NPS 3 inches or smaller; ASTM B 88, Type K, annealed temper.
	1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type or ASME B 16.22 for wrought-copper and copper allow, solder joint pressure fitting type.  Furnish only wrought-copper fittings...
	2. Soldering flux shall be in accordance with ASTM B813, water-flushable type.
	3. Solder filler metal shall be in accordance with ASTM B 32, with 0.20 percent maximum lead content.
	4. Copper, Pressure-Seal Fittings:
	a. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in each end.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.



	2.02 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe, NPS 3 inches or larger:  AWWA C151 Class 350, and shall have a cement-mortar lining of standard thickness in accordance with AWWA C104; pipe thickness shall be in accordance with AWWA C150; pipe shall have push-...
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:



	2.03 PVC PIPE AND FITTINGS
	A. Polyvinyl Chloride (PVC) Pipe, NPS 4 inches to NPS 12 inches:
	1. PVC pipe shall conform to the requirements of AWWA C900, Class 150, DR 18. Pipe joints shall be elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or connections to existing mains. Comply wit...

	B. Polyvinyl Chloride (PVC) Pipe NPS 2 inch to NPS 3 inch:
	1. Pipe shall conform to the requirements of ASTM D2241, SDR 21, with elastomeric joints conforming to ASTM D3139. Pipe jointing shall be by elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or...


	2.04 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings
	2. Nonrising-Stem, Metal-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and stem nut.
	1) Standard:  AWWA C500, UL 262, FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per AWWA C111.
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.


	3. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509 UL 262 FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per ANSI A21.11 (AWWA C111).
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.




	2.05 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
	2. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.


	2.06  CORPORATION VALVES AND CURB VALVES (STOPS)
	A. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible with tapping machine.
	1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.

	B. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that f...
	1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.


	2.07 WATER METERS
	A. Manufacturers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, if utility company does not furnish water meter provide the product indicated on Drawings.

	B. 1-1/2 Inch Compound-Type Water Meters:
	1. Description:
	a. Standard:  AWWA C702.
	b. Registration:  Flow in gallons (liters).


	C. Fire Service Meters:
	1. Description:  Use Fire Service Meter only when required by authorities having jurisdiction.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	a. Standard:  AWWA C703.
	b. Registration:  Flow in gallons (liters).



	2.08 BACKFLOW PREVENTERS
	A. Comply with regulatory authorities having jurisdiction requirements.
	1. Maximum Pressure Loss (RPZ valve):  12 psig (83 kPa) at 2250 gpm maximum, through middle 1/3 of flow range.
	2. Maximum Pressure Loss (double detector check valve):  5 psig (83 35) at 2250 gpm maximum, through middle 1/3 of flow range.


	2.09 WATER METER BOXES
	A. Description:  Cast-iron body and cover (H-20 rated) for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping. Use only when required by the utility authority. ...

	2.10 FIRE HYDRANTS
	A. Dry-Barrel Fire Hydrants:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have...
	a. Standard:  AWWA C502 UL 246, FM-Approved.
	b. Pressure Rating:  150 psig (1035 kPa).
	c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include cast-iron caps with steel chains.
	d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat.
	e. Direction of Opening:  Open hydrant valve by turning operating nut to left or counterclockwise. A clearly visible arrow and the word “OPEN” shall be cast in relief on the top of the hydrant to designate direction of opening.
	f. Exterior Finish:  Red alkyd-gloss enamel paint (two coats), unless otherwise indicated.



	2.11 RESTRAINED JOINT SYSTEMS FOR FIRE LINE LEAD IN
	1. Pipe Clamps
	a. Clamp dimensions shall be 5/8” x 2½” for 10” pipe, 5/8” x 3” for 12” and larger pipe;
	b. Clamp bolt dimensions shall be ¾” for 10” pipe, 7/8” for 12” and larger pipe;
	c. The diameter of the bolt hole shall be 1/16” larger than that of the corresponding bolt.

	2. Tie Rods:  Threaded sections of rods shall not be formed or bent.  Rods shall not be less than 5/8” in diameter and the minimum number of rods for each clamp shall be:
	a. 10” Pipe:  (4)-5/8” or (3)-3/4” or (2)-7/8” rods;
	b. 12” Pipe:  (6)-5/8” or (4)-3/4” or (3)-7/8” rods; and
	c. 14” Pipe:  (8)-5/8” or (5)-3/4” or (4)-7/8” rods
	d. 16” Pipe:  (10)-5/8” or (7)-3/4” or (5)-7/8” rods

	3. Washers
	a. Cast-iron washer dimensions shall be 5/8” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger;
	b. Steel washer dimensions shall be ½” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger; and
	c. The diameter of the hole in the washer shall be 1/8” larger than the rod.

	4. Polyethylene Encasement:  To prevent corrosion, a polyethylene tube/sheet shall be applied to the exterior piping, fittings, clamp and rods.  The polyethylene casing shall be applied per the manufacturer’s listing and shall extend 6” above finished...
	5. Uniflange type fittings are not permitted.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Refer to Division 2 Section “Trench Excavation and Backfill” for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping shall be as shown on the plans

	3.03 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for NPS 2 (DN 50) and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator po...
	B. Drawings indicate valve types to be used.
	C. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.

	3.04 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 15 Section "Basic Mechanical Materials and Methods" for piping-system common requirements.

	3.05 PIPING INSTALLATI`ON
	A. Water-Main Connection:  Verify with regulatory authority having jurisdiction that size of tap and location shown on the drawings are acceptable. Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	C. Comply with NFPA 24 for fire-service-main piping materials and installation.
	D. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	F. Bury piping with depth of cover over top at least [42 inches (1061 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, or as required by regulatory authority having jurisdiction, whichever is deeper. If pipe is insta...
	G. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	H. Extend water-service piping and connect to water-supply source and building-water-piping systems five (5) feet outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping five (5) feet outside building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems...

	I. Sleeves are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	J. Mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	K. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	L. Pipe Bedding: Pipe bedding material shall be as specified on trenching and bedding details as shown on drawings. No pipe shall be laid resting on a rock, blocking or unyielding objects.
	M. Location with Sewers: Separate trenches shall be provided for water lines and sewer lines, with lines separated by a minimum of 10 feet horizontally. Water mains that cross sewers shall have a minimum vertical separation of 18 inches.
	N. All piping shall be installed and verified to be level.  This shall apply to piping in the horizontal and vertical positions.
	O. See Division 13 Section "Fire Suppression Sprinklers" for fire-suppression-water piping inside the building.
	P. See Division 15 Section "Domestic Water Piping" for potable-water piping inside the building.

	3.06 JOINT CONSTRUCTION
	A. See Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
	3. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
	4. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions.
	5. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining piping of dissimilar metals.


	3.07 ANCHORAGE INSTALLATION
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23.
	3. Fire-Service-Main Piping:  According to NFPA 24.

	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.08 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24.
	E. MSS Valves:  Install as component of connected piping system.
	F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with service box.

	3.09 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.

	3.10 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 FIRE HYDRANT INSTALLATION
	A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. AWWA Fire Hydrants:  Comply with AWWA M17.
	C. UL/FMG Fire Hydrants:  Comply with NFPA 24.

	3.14 CONNECTIONS
	A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 15 Section "Basic Mechanical Materials and Methods" for piping connections to valves and equipment.

	3.15 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. The Contractor shall test all pipe lines and appurtenances with water at test pressure of 200 psi or 50 psi in excess of the system working pressure, whichever is greater. Test pressure must be maintained for at least 2 hours. All leakage apparent ...
	a. The amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, irrespective of pipe diameter.
	b. The amount of leakage specified above shall be permitted to be increased by 1 fluid ounce per inch valve diameter per hour for each metal seated valve isolating the test section.
	c. If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 fluid ounces per minute shall be permitted for each hydrant.
	d. The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.

	2. Fire Water System tests shall be in full conformity with the requirements of all applicable codes, NFPA standards, and other authorities having jurisdiction.
	a. All new underground mains and lead-ins shall be flushed thoroughly before connection is made to internal system piping.  The site utility subcontractor shall be responsible for disposal of the test water drained from the test outlets.
	b. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	c. Test shall be made by the site utility subcontractor in the presence of the regulatory authority having jurisdiction and/or the Owner’s representative.
	d. After the fire service underground main and lead-in have been installed by the site utility subcontractor and are ready for use, the site utility subcontractor shall furnish 2 completed copies of the “Contractor’s Material and Test Certificate for ...
	e. The site utility subcontractor shall prepare reports of testing activities and submit 2 copies to the General Contractor.


	C. Prepare reports of testing activities.

	3.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section 02300 ...

	3.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. The site utility subcontractor shall prepare reports of purging and disinfecting activities and submit two (2) copies to the General Contractor.
	C. All fire protection underground mains shall be flushed per the flow rates listed below:
	Fire Pump and/or Water Storage Tank Installed No Fire Pump or Water Storage Tank
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. This section includes sanitary sewer piping and related appurtenances from connection to main to within 5 feet of outside building limits.
	2. Pipe and fittings.
	3. Non-pressure and pressure couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Encasement for piping.
	8. Manholes.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe
	2. D3034 – Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
	3. F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	4. F696 - Standard Specification for Poly Vinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	5. C476 - Standard Specification for Grout for Masonry
	6. C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets
	7. C923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes and Laterals
	8. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	9. D478 - Standard Specifications for Precast Reinforced Concrete Manhole Sections
	10. C969 - Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Sewer Lines

	B. American Society of Sanitary Engineers (ASSE)
	C. American National Standards Institute (ANSI)
	D. American Concrete Institute (ACI)
	1. 318 - Code Requirements for Structural Plain Concrete

	E. National Sanitation Foundation (NSF)
	F. American Water Works Association (AWWA)
	1. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids (revision of ANSI/AWWA C110/A21.10-93)
	2. C1111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service (revision of ANSI/AW...
	3. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances (revision of ANSI/AWWA C600-93)
	4. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	5. C151 – ANSI Standard for Ductile Iron Pipe
	6. C153 – ANSI Standard for Ductile Iron Pipe Compact Fittings

	G. Federal Specifications
	1. SS-S-00210 - Sealing Compound Preformed Plastic for Pipe Joints

	H. Uni-Bell PVC Pipe Association
	1. UNI-B-6  -  Low-Pressure Air Testing of Installed Sewer Pipe


	1.04 SUBMITTALS
	A. Conformance Submittal:  The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this Section.
	B. Field inspection, testing and quality-control reports.
	C. Sanitary Sewer Certification Form (signed by the Engineer, General Contractor and Utility Contractor) at the end of this Section.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Do not store pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.06 PROJECT CONDITIONS
	A. Coordination and Fees:
	1. Contractor shall comply with requirements of the regulatory authorities having jurisdiction including tapping of sewer mains, installation and testing.
	2. Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this Section.
	3. Contractor to install all sanitary sewer lines and appurtenances as shown on the drawings to within 5 feet of building limits. If the Contractor’s work terminates at a connection point where work by others is complete, the Contractor shall make the...

	B. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner’s written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS
	A. Pipe:  ASTM A 746, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 PVC PIPE AND FITTINGS
	A. Performance Requirements:
	1. Gravity Flow Non-Pressure Piping Pressure Ratings: at least equal to system test pressure.
	2. Force-Main Pressure Ratings: at least equal to system operating pressure but not less than 150 psig.

	B. PVC Gravity Sewer Piping:
	1. 12 Inch and Smaller PVC Pipe and Fittings:  ASTM D 3034, SDR, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.
	2. 15 Inch and Larger PVC Pipe and Fittings: ASTM F 679, SDR 35, Type T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.03 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant-metal tension band and tightening mechanism o...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:

	2.04 CLEANOUTS
	A. Cleanouts shall be provided on sanitary sewer service laterals at no more than 100’ on center. Exterior cleanout plug shall be level with adjacent grade and provided with a 2’ x 2’ x 6” thick concrete apron as shown on the Drawings.
	B. Cast-Iron Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide US Foundry cover USF 7621 or equal product as indicated on Drawings.
	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	C. PVC Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.05 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.
	B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form:  Sheet.
	D. Color:  Black.

	2.06 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints and rubber pipe boots.
	2. Inside Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	4. Base Section:  8-inch (175-mm) minimum thickness for floor slab and 5-inch (125-mm) minimum thickness for walls and base riser section; with separate base slab or base section with integral floor.
	5. Riser Sections:  5-inch (125-mm) minimum thickness, of length to provide depth indicated.
	6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated; with top of cone of size that matches grade rings.
	7. Gasket:  ASTM C 443, rubber (when required by local authority having jurisdiction).
	8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	9. Steps:  Individual FRP steps wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor of ...
	10. Grade Rings (if required):  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.
	11. Pipe Connectors: ASTM C 923, resilient, of size required for each pipe connecting to base section.
	12. Joints of the manhole sections shall be tongue and groove filled with approved preformed butyl rubber base sealing compound conforming to Federal Specifications SS-S210A, Type 1, and Rope Form.

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C 990 (ASTM 990M), bitumen or butyl rubber.
	4. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	5. Steps:  Individual FRP steps or wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor ...
	6. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.

	C. Manhole Frames and Covers:
	1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design with 2 inch high lettering cast into cover, with the ...
	2. Standard manhole frame and cover shall conform to the standard detail of the regulatory authorities having jurisdiction for the project. Otherwise manhole frames and covers shall be as detailed on the Drawings.


	2.07 CONCRETE
	A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork".

	3.02 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Clear interior of piping and structures of dirt and deleterious materials as work progresses. Place plug in end of incomplete piping at end of day and work stops for greater than 24 hours. Flush piping between manholes and other structures to remov...
	D. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	E. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	F. Install gravity-flow piping to within 5 feet of the building limits of sizes and in locations shown on the Drawings. Terminate piping as specified.
	G. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	H. Install gravity-flow, nonpressure, drainage piping according to the following:
	1. Install piping pitched down in direction of flow, at slope shown on the Drawings, and at a minimum slope of 1 percent for 6 inch diameter pipe and 0.5 percent for 8 diameter inch pipes unless otherwise indicated.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron, gravity sewer piping according to ASTM A 746.
	4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

	I. Install force-main, pressure piping according to the following:
	1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-concrete supports or anchors.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron special fittings according to AWWA C600.
	4. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and ASTM F 1668.

	J. If indicated on Drawings install corrosion-protection piping encasement over the following underground metal piping according to ASTM A 674 or AWWA C105:
	1. Ductile-iron pipe and fittings.
	2. Expansion joints and deflection fittings.

	K. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete piping at end of day and when work stops.

	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	1. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
	2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
	3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

	B. Join force-main, pressure piping according to the following:
	1. Join PVC pressure piping according to AWWA M23 for gasketed joints.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for pipes of same or slightly different OD.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure pipe couplings for force-main joints.


	3.04 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C 891.
	C. Install FRP manholes according to manufacturer's written instructions.
	D. Form continuous concrete channels and benches between inlets and outlet.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.05 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.06 BACKWATER VALVE INSTALLATION (If used)
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes.  Secure units to sidewalls.

	3.07 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts o...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and truck service areas.

	B. Set cleanout frames and covers in cast-in-place-concrete, 24 by 24 by 6 inches (600 by 600 by 150 mm) deep.  Set with tops flush with surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.08 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in Division 15 Section "Sanitary Waste and Vent Piping."
	B. Connect force-main piping to building's sanitary force mains specified in Division 15 Section "Sanitary Waste and Vent Piping." Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-d...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes by cutting opening into existing unit large enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	D. Connect to grease oil and sand interceptors specified in Division 2 Section "Sanitary Sewer."

	3.09 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. The Contractor shall be responsible for removal and/or relocation of existing utilities as necessary, whether shown or not shown on the Drawings. At locations where conflicts occur with proposed sanitary sewer improvements, removal and relocation s...
	B. Abandoned Piping:  Close and grout fill open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been cl...
	1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	C. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  Fill to within 12 inches (300 mm) of top with gravel, or compacted dirt.  Fill to top with concrete.

	D. Backfill to grade according to Division 2 Section “Earthwork”.

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground manholes.


	3.11 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 95 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test to General Contractor within 2 days of test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction and the following:
	1) Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of water, and maintain such pressure without leakage for at least 15 minutes.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	5) Test and inspect joints for leaks.
	6) Allowable leakage is a maximum of 50 gal. Per inch of nominal pipe size per mile of pipe per day.
	7) Option: Test ductile iron piping according to AWWA C600, Section “Hydrostatic Testing”. Use test pressure of at least 10 psig.


	6. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.

	7. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.

	8. Manholes:  Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.12 CLEANING
	A. Clean dirt and superfluous material from interior of piping flush with potable water.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section includes planning, implementation, maintenance and protection of vehicular and/or pedestrian traffic during construction. Maintenance and protection of traffic includes furnishing, assembling, placing and relocating traffic ...
	1. Concrete Paving.
	2. Asphalt Paving.
	3. Curbs and gutters.
	4. Walkways.
	5. Utilities Construction

	B. Related Sections include the following:
	1. Division 2 Section "Facility Sanitary Sewer" for utilities construction
	2. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	3. Division 2 Section "Hot Mix Asphalt Paving" for surface paving
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for surface paving.
	5. Division 2 Section "Concrete Pavement Curb and Sidewalk" for joint sealants of joints
	6. Division 2 Section “Storm Drainage” for utilities construction


	1.03 REFERENCE STANDARDS
	A. Standard Specifications of the State Department of Transportation.
	B. Manual on Uniform Traffic Control Devices (MUTCD), Part VI Standards and Guides for Traffic Control for Streets and Highway Construction, Maintenance Utility and Incident Management Operation, latest edition.

	1.04 SUBMITTALS
	A. Traffic Control Drawing:  If a traffic control drawing has been prepared by the engineer, it shall be the Contractor’s responsibility to review the drawing prior to implementation. Any proposed changes shall be submitted to the Engineer and the Own...

	1.05 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 2 Section "Project Management and Coordination."

	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -   PRODUCTS
	2.01 MATERIAL
	A. Contractor shall provide all materials necessary to perform the work including but not limited to: Breakaway Barricades, Construction Signs, Reflectorized Drums, Floodlights for Nighttime Operations, Illuminated Flashing Arrows/Warning Lights, Pre-...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine work area to assess continuity of function, movement of traffic, pedestrian movement, property utilities, potential safety hazards and other traffic control elements.

	3.02 PREPARATION
	A. Prior to beginning construction, traffic control devices shall be in place. Traffic control devices shall be kept clean and maintained in good condition until no longer required for the project, at which time they shall be removed from the project ...
	B. Where necessary for pedestrians to cross or walk within the limits of the project temporary sidewalks and/or handicapped ramps shall be provided, maintained and removed at the completion of the work.
	C. Work which closes or alters the use of existing roadways shall not be u undertaken until adequate temporary or permanent provisions for traffic control have been approved and installed.
	D. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 GENERAL
	A. Traffic control devices must be in good condition. Traffic control devices, other than those shown on the drawings shall conform to the MUTCD and authorities having jurisdiction.
	B. When the construction involves improvement of an existing roadway, the roadway shall be kept open to traffic unless otherwise approved or shown on the drawings.
	C. The portion of the roadway that is opened to traffic shall adequately accommodate the vehicular traffic. Temporary approaches, crossings, intersections and access to roadways, businesses, residences, parking lots, schools, police and fire stations,...
	D. Any damage to the newly constructed or existing pavement within the limit of the project or adjacent to the project that was caused by the Contractor’s operations shall be repaired at the Contractor’s expense.
	E. Any restriction of required traffic lane widths or diversion of traffic at any time is subject to approval of authorities having jurisdiction.
	F. Except as necessary during the actual working hours as approved, equipment, materials, personnel or vehicles shall not occupy any travel way, shoulder, median or sidewalk area within 30 feet of the project limit that is open to traffic.
	G. The Contractor shall perform daily inspections, including weekends and holidays, including inspections at night, and take all corrective action to ensure compliance with the traffic control plan and other approved standards. The duties shall includ...
	1. Setup and removal of all traffic control devices in accordance with the contract documents;
	2. Correction of deficiencies of traffic control devices within 2 hours of discovery or notification by the engineer;
	3. Repositioning traffic control devices displaced by traffic or construction equipment;
	4. Covering or uncovering any conflicting signs or signals as appropriate;
	5. Repairing or replacing damaged traffic control devices;
	6. Replacing batteries, light bulbs, control panels, and other electrical components;
	7. Keeping all traffic control devices clean;
	8. Adding fuel and oil to power units for traffic control devices;
	9. Properly storing and packing equipment and vehicles so as not to create a traffic hazard;
	10. Properly storing traffic control devices when not in use; and,
	11. Eliminating, covering, or protecting all excavations or drop-offs greater than 2 inches deep or sloped with a 6:1 escape ramp with densely graded aggregate base course during non-working periods, or as required by the regulatory authority having j...


	3.04 NIGHTTIME OPERATION
	A. All operations that are performed during the non-daylight hours shall be properly illuminated to allow for the complete performance and inspection of the work.  Lighting systems shall be positioned such that they do not cause glare to drivers or an...

	3.05 DETOURS AND LANE CLOSURES
	A. Approval and consent of the regulating authority having jurisdiction shall first be obtained before rerouting traffic.  All necessary arrangements shall be made with such authorities regarding the establishment, maintenance, and repair of such deto...

	3.06 TRAFFIC DIRECTORS
	A. Trained flaggers shall wear a fluorescent orange reflectorized garment when controlling traffic.  Trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the procedures stipulated for flaggers in the Manual on Uniform Traffic Co...
	B. Police Officers shall be provided, when required.  Contact the local municipal police department (48 hours) prior to any operation which necessitates a policed traffic director.

	3.07 TEMPORARY PAVEMENT MARKINGS AND TAPES
	A. See Division 2 Section 02741 “Hot Mix Asphalt Paving” and 02751 “Concrete Pavement Curb and Sidewalk”

	3.08 ADVANCED WARNING SIGNS
	A. The placement of signs shall be adjusted if they create interference in a sidewalk area or driveways, other existing signs, trees or reduced visibility due to horizontal and vertical curvature of the roadway.
	B. Upon installing the signs, the signs should be examined at night to determine if secular glare is apparent and if so signs shall be adjusted/aligned by shimming the sign.
	C. Sign faces shall be so position in relation to a line normal to the adjacent edge of traveled way that the sign face is rotated about its edge, nearest the traveled way, through an angle of 5 degrees in the direction of travel.
	D. All sign faces and support surfaces shall be cleaned of all foreign matter.
	E. When blasting operations are within 1,000 feet of a travel way the Contractor shall provide temporary warning signs required by the regulatory authority having jurisdiction.



	02630_Storm_Utility_Drainage_Piping.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Pressure pipe couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Drains.
	8. Encasement for piping.
	9. Manholes.
	10. Channel drainage systems.
	11. Catch basins.
	12. Stormwater inlets.
	13. Stormwater detention structures.
	14. Pipe outlets.
	15. Dry wells.
	16. Stormwater disposal systems.


	1.03 STANDARDS
	1. A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	2. A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	3. A760 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	4. A762 – Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
	5. A798 – Standard Specification for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications
	6. B745 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	7. B788 – Standard Practice for Installing Factory-Made Corrugated Aluminum Culverts and Storm Sewer Pipe
	8. A761– Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	9. A807 – Standard Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other Applications
	10. A964 – Standard Specification for Corrugated Steel Box Culverts
	11. B746 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	12. B789 – Standard Practice for Installing Corrugated Aluminum Structural Plate Pipe for Culverts and Sewers
	13. B864 – Standard Specification for Corrugated Aluminum Box Culverts
	14. C76 – Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
	15. C443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
	16. C478 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	17. C507 – Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe
	18. C913 – Precast Concrete Water and Wastewater Structures
	19. C923 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	20. C990 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	21. C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	22. C1433 – Standard Specification for Precast Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	23. C1478 – Standard Specification for Storm Drain Resilient Connectors Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals
	24. C1479 – Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
	25. C1577 – Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD
	26. C1675 – Practice for Installation of Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	27. D698-07e1 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	28. D1056 – Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	29. F2306 – Standard Specification for 12 to 60 in. Annular Corrugated Profile-Wall Polyethylene Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications
	30. D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	31. D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	32. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Elastomeric Seals
	33. F477 – Standard Specification for Elastomeric  Seals (Gaskets) for Joining Plastic Pipe
	34. F794 – Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter
	35. F949 – Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	36. F2418 – Standard Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers
	37. F2510 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures and Corrugated High Density Polyethylene Drainage Pipes
	38. F2562 – Specification for Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-Pressure Drainage and Sewerage
	39. C1504 – Standard Specification for Manufacture of Precast Reinforced Concrete Three-Sided Structures for Culverts and Storm Drains
	1. M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	2. M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	3. M196 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	4. M198 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	5. M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	6. M245 – Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains
	7. M252 – Standard Specification for Corrugated Polyethylene Drainage Pipe
	8. M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe
	9. M288 – Standard Specification for Geotextile Specification for Highway Applications
	10. M294 – Standard Specification for Corrugated Polyethylene Pipe, 12” through 60” Diameter
	11. M43 – Standard Specification for Sizes of Aggregate for Road and Bridge Construction
	12. M190 – Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
	13. M199 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	14. AASHTO LRFD Bridge Design Specifications Sections 3 & 12
	15. AASHTO LRFD Bridge Construction Specifications Sections 26, 27 and 30
	16. AASHTO PP63 – Pipe Joint Selection for Highway Culvert and Storm Drains
	1. C110 – Standard for Ductile-Iron and Gray-Iron Fittings
	2. C111 – Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C151 – Standard for Ductile-Iron Pipe, Centrifugally Cast
	1. 301 – Specifications for Structural Concrete
	2. 318 – Building Code Requirements for Structural Concrete and Commentary
	E. American Concrete Pipe Association
	1. LRFD Fill Height Tables for Concrete Pipe
	2. LRFD Fill Height Tables for Elliptical Concrete Pipe
	3. Post Installation Evaluation and Repair of Installed Reinforced Concrete Pipe
	4. Concrete Pipe and Box Culvert Installation Manual


	1.04 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittals at the end of this section:
	1. Storm Drainage Conformance Submittal

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Catch basins stormwater inlets and dry wells.  Include plans, elevations, sections, details, frames, covers, and grates.
	3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, covers, and concrete design-mix reports.

	D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	E. Field quality-control reports.
	F. Markings:  Markings shall be provided on all products as specified in the product’s corresponding ASTM standard (i.e. date of manufacture, manufacturer name, product type, etc.)
	G. Project Record Drawings: Accurately record as-built locations of pipe runs, connections, catch basins, cleanouts, top elevations, and invert elevations. Identify and describe unexpected variations of subsurface conditions and location of any utilit...

	1.05 QUALITY ASSURANCE
	A. All costs associated with re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. Owner reserves the right to direct any inspection that is deemed necessary. Contractor shall provide free access to s...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic, pipe, and fittings in direct sunlight.
	B. All pipe shall be protected against impact, shock and free fall, and only equipment of sufficient capacity and proper design shall be used in the handling of the pipe. Pipes and chambers shall not be rolled or dragged over any surface. The Contract...
	C. Protect pipe, pipe fittings, and seals from dirt and damage.
	D. Damage to Pipe or Chambers:
	1. Each length of pipe or chamber shall be inspected for defects and cracks before carefully being lowered into the trench.
	2. Bituminous coated pipe shall be handled with special care and repair of damaged coating shall conform to AASHTO M190.
	3. Pipe or chambers which are defective from any cause, including damage caused by handling, storage or any other reason as determined by the Owner to be not repairable, shall be unacceptable for installation and shall be replaced at no cost to the Ow...
	4. Pipe or chambers that are damaged or disturbed through any cause prior to acceptance of the work shall be repaired, realigned, or replaced as directed by the Owner at no expense to the Owner.

	E. Handle manholes according to manufacturer's written rigging instructions.
	F. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

	1.07 PROJECT CONDITIONS
	A. Removal/Relocation of Existing Utilities: The Contractor shall be responsible for removal and/or relocation of existing utilities, whether shown or not shown on the drawings, at locations where conflicts occur with proposed storm drainage improveme...
	B. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, CULVERT PIPE AND FITTINGS
	A. Pipe:  ASTM A716, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 ALUMINIZED PIPE AND FITTINGS
	A. Aluminized Steel Type 2 Corrugated Steel Pipe 2 (CMP):
	1. Pipe for the specified diameter (rise x span for pipe-arches), gage and corrugation shall be made in conformance to ASTM A760 (AASHTO M36) and meet the material requirements of ASTM A929 (AASHTO M 274) for aluminized steel (Type 2).
	2. Minimum thickness shall be 16 gage for pipe diameters 10-24 in., 14 gage for diameters 30-48 in. Stormwater detention systems only: 12 gage for diameters 54-96 in. and 10 gage for diameters 102 in. and larger, but not less than the diameter indicat...
	3. Pipe joining systems shall utilize corrugated bands to the width and thicknesses defined in ASTM A760 for aluminized (Type 2) steel. Band connectors shall also meet the requirements of ASTM A760. Where leakage is a concern the joining system shall ...
	4. CMP larger than 48 in. diameter is allowed for subsurface stormwater detention systems only.


	2.03 HDPE PIPE AND FITTINGS
	A. High Density Polyethylene Pipe (HDPE) Smooth Interior Pipe:
	1. Pipe and Fittings: Shall conform to AASHTO M252, M294 and/or ASTM F2306 unless otherwise shown on the Drawings.
	2. Bell and spigot joints shall meet the water tight requirements of ASTM D3212.
	3. Maximum permitted diameter is 48 in.
	4. See drawings for bedding details.


	2.04 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings:  ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings.

	B. PVC Corrugated Sewer Piping:
	1. Pipe:  ASTM F 949, and ASTM F 794 PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets:  ASTM F 477, elastomeric seals with joints conforming to ASTM D3212


	2.05 CONCRETE PIPE, BOX CULVERT SECTIONS, ELLIPTICAL PIPE AND FITTINGS
	A. Reinforced-Concrete Pipe and Fittings:  Unless otherwise indicated on the drawings, provide drainage pipe meeting ASTM C76.
	1. Where designated on the drawings, provide RCP with tongue-and-groove joints with a preformed flexible bitumen or butyl-rubber sealant meeting ASTM C990 to form a silt-tight joint.
	2. Where designate on the drawings, provide RCP with bell-and spigot joints with a rubber gasket meeting ASTM C443 to form a leak-resistant joint.
	3. Class III, unless otherwise indicated on the Drawings.

	B. Precast Reinforced Concrete Monolithic Box Sections and Fittings:
	1. Where designated on the drawings, provide RCB with ASTM C990 joints and preformed flexible  bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide monolithic RCB sections to meet ASTM C1433 or ASTM C1577 for the span, rise, design fill height and live load condition indicated on the drawings.

	C. Reinforced  Concrete Elliptical Pipe and Fittings:
	1. Where designated on the drawings, provide elliptical pipe with ASTM C990 joints and preformed flexible bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide elliptical pipe class as indicated on the drawings.


	2.06 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  ASTM C443 (ASTM C443M), rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C564, rubber.
	3. For Fiberglass Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	4. For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	5. For Dissimilar Pipes:  ASTM D5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on the Drawings.

	D. Shielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings

	E. Ring-Type, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings


	2.07 DRAINS
	A. Sub Drains:
	1. Shall be perforated PVC or HDPE unless otherwise indicated on the Drawings.  Installation shall be as shown on the drawings.


	2.08 CLEANOUTS AND PLUGS
	A. Installation shall be as shown on the details and at locations shown on the drawings.
	B. All cleanouts shall have a 2’ x 2’ x 6” thick concrete apron.

	2.09 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A674 or AWWA C105.
	B. Material:  Linear low-density polyethylene film of 0.008 in. (0.20 mm) minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black.

	2.10 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C478 (ASTM C478M) and AASHTO M199, precast, reinforced concrete, of depth indicated, with provision for sealant joints. Heavy-duty traffic rated in accordance with Department of Transportation Standards in which project is located.
	2. Diameter:  48 in. (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as required preventing flotation.
	4. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	5. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	6. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	7. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	9. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	10. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. ...
	11. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as r...

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C913; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	5. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	6. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	7. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...

	C. Manhole Frames and Covers:
	1. Description:  As shown on the Drawings, otherwise provide ferrous; 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange and 26 in. (660 mm) diameter security bolted cover.
	2. Material:  ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.


	2.11 BEDDING AND BACKFILL MATERIAL
	A. Bedding material placement and compaction shall be as specified by trenching and bedding details shown on the drawings.
	B. Haunching, initial backfill, and final backfill material and compaction shall be as specified by trenching and bedding details shown on the drawings.  Material shall be placed per ASTM D698, and compacted in 8 in. (0.2 m) maximum lifts.
	C. Where the foundation material is found to be of poor supporting value or of rock, the Owner may make minor adjustments in the location of the pipe to provide a more suitable foundation.  Where this is not practical, the foundation shall be conditio...

	2.12 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C33, sand.
	3. Coarse Aggregate:  ASTM C33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  (28 day compressive strength) 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 40 or 60 (420 MPa) deformed steel.

	C. Manhole, Catch Basin, and Storm Inlet Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in man...
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  1 percent through manhole unless otherwise detailed on the Drawings.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent unless otherwise detailed on the drawings.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.13 CATCH BASINS
	A. Standard Precast Concrete Catch Basins:
	1. Description:  ASTM C478 (ASTM C478M), precast, reinforced concrete, heavy duty (H20), of depth indicated, with provision for sealant joints.
	2. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	3. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	4. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	6. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	7. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  C...
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	9. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for water-tight pipe connecting to base section.

	B. Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed according to ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint seal...
	1. Joint Sealants:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	5. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for leak-resistant pipe connecting to base section.

	C. Grate and Frame: Per details shown on the drawings. Provide hood with stencil or casting “Dump No Waste – Drains to Waterways” or equal. Provide local casting if required. Provide 6 in. thick rectangular concrete apron, with 18 in. minimum width me...
	1. Rectangular Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include flat grate with small square or short-slotted drainage openings.
	a. Size:  24 in. by 24 in. (610 by 610 mm) minimum unless otherwise indicated.
	b. Grate Free Area:  Approximately 50 percent unless otherwise indicated.

	2. Round, Manhole Type Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26...
	a. Grate Free Area:  Approximately 50 percent unless otherwise indicated.



	2.14 STORMWATER INLETS
	A. Curb Inlets:  Made with vertical curb opening of materials and dimensions according to the details shown on the Drawings.
	B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	C. Combination Inlets:  Made with vertical curb and horizontal gutter openings of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	D. Frames and Grates:  Heavy duty and according to the details shown on the Drawings.

	2.15 STORMWATER DETENTION STRUCTURES
	A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete bottom, walls, and top; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and appu...
	1. Ballast:  Increase thickness of concrete as required preventing flotation.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A 615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...

	B. Corrugated Aluminized Steel Detention Systems:
	1. Piping shall comply with AASHTO M36 for diameters 12”-144”
	2. The material shall be Aluminized Steel Type 2 conforming to AASHTO M274
	3. All fittings shall be reinforced per ASTM A998

	C. Precast Concrete Three Sided Detention Systems:
	1. Precast Concrete Detention Structures shall be manufactured per ASTM C1504
	2. Concrete shall be 4000 psi mix and reinforcing steel shall have a minimum yield strength of 600 ksi

	D. Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26 in. (660 mm) diameter cov...
	E. Precast Reinforced Concrete Monolithic Box Sections for Detention Systems:
	1. Provide precast box culvert sections for detention systems shall comply with ASTM C1433 or ASTM C1577.
	2. Joints shall comply with ASTM C990.
	3. External joint wrap shall comply with ASTM C877, Type III.

	F. Reinforced Concrete Pipe Detention Systems:
	1. Piping shall comply with ASTM C76 for diameters 12”-144”
	2. Joints shall comply with ASTM C990 or ASTM C443.


	2.16 PIPE OUTLETS
	A. Head Walls:  Construction shall be according to details shown on the drawings.  Headwalls shall be cast-in-place reinforced concrete, with apron and tapered sides unless otherwise indicated.
	B. Riprap Aprons:  Broken, irregularly sized and shaped, open graded stone according to Department of Transportation specifications for the state in which the project is located or by using NSSGA's "Quarried Stone for Erosion and Sediment Control”. Un...
	1. Average Size:  NSSGA No. R-6, screen opening 6 in. (150 mm).

	C. Concrete Lined Channels:  Construction shall be in accordance with details shown on the drawings.
	D. Flared-End Sections: Shall meet Department of Transportation standards for the state in which the project is located unless otherwise indicated on the drawings.

	2.17 DRY WELLS
	A. Description:  ASTM C913, precast, reinforced, perforated concrete rings.  Include the following:
	1. Floor:  Cast-in-place concrete.
	2. Cover:  Liftoff-type concrete cover with cast-in lift rings.
	3. Wall Thickness:  4 in. (102 mm) minimum with 1 in. (25 mm) diameter or 1 by 3 in. (25 by 76 mm) maximum slotted perforations arranged in rows parallel to axis of ring.
	a. Total Free Area of Perforations:  Approximately 15 percent of ring interior surface.
	b. Ring Construction:  Designed to be self-aligning.

	4. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	B. Description:  Manufactured PE side panels and top cover that assemble into 50-gal. (190-L) storage capacity units.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Side Panels:  With knockout ports for piping and seepage holes.
	3. Top Cover:  With knockout port for drain.
	4. Filter Fabric:  As recommended by unit manufacturer.
	5. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	C. Description:  Constructed-in-place aggregate type.  Include the following:
	1. Lining:  Concrete blocks or precast concrete rings with notches or weep holes.
	2. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19- to 63 mm) washed crushed stone or gravel.
	3. Cover:  Precast, reinforced-concrete slab designed for structural loading according to ASTM C890 and made according to ASTM C913.  Include slab dimensions that will extend 12 in. (300 mm) minimum beyond edge of excavation, with bituminous coating o...
	4. Manhole:  24 in. (610-mm) diameter, reinforced concrete access lid with steel lift rings.  Include bituminous coating over entire surface.


	2.18 STORMWATER DISPOSAL SYSTEMS
	A. Chamber Systems:
	1. Chambers shall meet the requirements of ASTM F2418 and meet the safety factors recommended by Section 12.12 of the AASHTO LRFD Bridge Design Specifications. Loads for design shall be calculated in accordance with Section 3 of the AASHTO LRFD Bridge...
	2. The chamber manufacturer shall provide design data in accordance with ASTM F2418. Installation shall be in accordance with the details shown on the Drawings.
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 821-6710
	b. CULTEC, Inc. 878 Federal Road, PO Box 280, Brookfield, CT 06804 (800) 4-CULTEC.
	c. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (888) FOR-PIPE.
	d. StormTech LLC. 20 Beaver Road, Wetheresfield , CT 06109 (888) 892-2694

	4. Storage and Leaching Chambers:  Chamber rows shall provide continuous, unobstructed internal space with no internal support panels in order to provide ease of access for inspection and maintenance. Include number of chambers, distribution piping, e...
	5. Geotextile: Shall be enclosed in geotextile fabric for sediment capture and maintenance. Fabric shall be located per manufacturer’s details.
	a. Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit weight of 4 oz./sq. yd. (135 g/sq. m).
	b. Fabric between chamber bottom and the stone foundation shall be AASHTO M288 Class 1 woven for stabilization and filtration.
	c. Fabric between the top of the chamber and the embedment stone shall be AASHTO M288 Class 2 non-woven for separation.

	6. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed, crushed stone or gravel.

	B. Pipe Systems:
	1. Perforated manifold lateral piping complying with AASHTO M 252 or AASHTO M 294, including fittings, couplings, seals, and filter fabric.
	2. Fully perforated Aluminized Steel Type 2 Recharge/Detention System conforming to AASHTO M36. All fittings to be reinforced per ASTM A998.
	3. Basis of Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	c. CONTECH Construction Products, Inc. 9025 Centre Pointe Drive, West Chester, Ohio 45069 (336) 854-2177
	d. Lane Enterprises, Inc., 3905 Hartzdale Drive Suite 514, Camp Hill, PA 17011 (717) 761-8175.




	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 “Earthwork”.

	3.02 PIPING INSTALLATION
	A. Locations and Arrangements:  Contractor shall install all drainage structures, pipe, and chambers in the locations shown on the drawings and/or as approved by the Owner. Pipe shall be of the type and sizes specified on the drawings and shall be lai...
	B. Install piping beginning at low point, on prepared foundation, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manuf...
	C. Install chambers in accordance with manufacturer’s guidelines. Rows of chambers shall be laid out using spacers or appropriate measurements and markings to ensure proper spacing between rows for proper backfill and compaction as specified by the ma...
	D. Manholes, catch basins, and drain inlets shall be constructed as soon as the pipe laying reaches the location of the structures. If the Contractor continues pipe installation without making provisions for completion of the structures, the Owner sha...
	E. Any structure which is miss-located or oriented improperly shall be removed and reconstructed at its proper location, alignment, and orientation without cost to the Owner.
	F. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing storm drainage is indicated.
	G. Precast drainage structures shall be assembled in accordance with the manufacturer’s instructions to form a sound structural unit.
	H. Cast-in-Place drainage structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Concrete shall comply with the requirements of this section.
	I. Solid concrete brick masonry structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Only solid masonry units may be used. Minimum wall thickness shall be 8 in. and minimum bottom slab thickn...
	J. Fittings and Connections:
	1. Silt-Tight Connections:  Reinforced concrete pipe connections to drainage structures shall be made so that the pipe does not project beyond the inside wall of the drainage structure and shall be grouted only with Non-Shrink Grout (ASTM C1107) per d...
	2. Leak-Resistant Connections:  Provide a flexible, leak-resistant boot connection to drainage structures for ALL flexible pipe materials (PVC, HDPE, CMP, DIP, etc.).  For HDPE pipe, provide a flexible boot connection in accordance with ASTM F2510.  W...

	K. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	L. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	M. Install gravity-flow, non-pressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe, or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 24 in. (610 mm) minimum cover.
	4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	7. Install corrugated steel piping according to ASTM A798 and/or Section 26 of the AASHTO LRFD Bridge Construction Specifications.
	8. Install HDPE piping according to ASTM D2321 and/or Section 30 of the AASHTO LRFD Bridge Construction Specifications..
	9. Install PVC profile gravity sewer piping according to ASTM D2321 and ASTM F1668.
	10. Install reinforced-concrete sewer piping according to ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."

	N. Install corrosion-protection piping encasement over the following underground metal piping according to ASTM A674 or AWWA C105:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless cast-iron soil pipe and fittings.
	3. Ductile-iron pipe and fittings.
	4. Expansion joints and deflection fittings.


	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.
	5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	6. Join corrugated steel sewer piping according to ASTM A798/A798M.
	7. Join HDPE pipe according to ASTM D2321
	8. Join PVC cellular-core piping according to ASTM D2321 and ASTM F891 for solvent-cemented joints.
	9. Join PVC corrugated sewer piping according to ASTM D2321 for elastomeric-seal joints.
	10. Join PVC sewer piping according to ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	11. Join PVC profile gravity sewer piping according to ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.
	12. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints for leak-resistant systems or butyl rubber sealant materials for soil tight systems.
	13. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.04 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.05 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

	B. Set cleanout frames and covers in cast-in-place concrete, 24 by 24 by 6 in. (600 by 600 by 150 mm) deep.  Set with tops flush with adjacent grade. At pavement areas and at roads set frames and covers with tops flush pavement surface.

	3.06 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in vehicle service areas.

	B. Install drains according to details on the plans and manufacturer’s installation requirements..
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Assemble trench sections with flanged joints.

	3.07 MANHOLE INSTALLATION
	A. General:  Install manholes, complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C891.
	C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions.
	D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 in. (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.08 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Frames, Grates and Hoods
	1. Set frames and grates to elevations indicated.
	2. Firmly embedded in mortar approximately 1 in. thick and aligned to fit the top section of the structure.
	3. Brick set in mortar used to adjust the frame to finished grade shall be limited to no more than four (4) courses for precast structures and have a minimum wall thickness of 8 in.


	3.09 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Construct riprap of broken stone, as indicated.
	C. Install outlets that spill onto grade, anchored with concrete, where indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	E. Construct energy dissipaters at outlets, as indicated.

	3.10 MODIFICATION OF EXISTING STRUCTURES
	A. General: The Contractor shall alter, reconstruct and/or convert existing structures where and as shown on the drawings, and/or as approved by the Owner. Alterations shall be performed with the same type, grade and quality material as used in the or...
	B. Damage to Existing Structures: The Contractor shall exercise care during all alterations, reconstructions, or conversions so as not to damage any portion of the existing structures or pipe to remain. Any damage caused by the Contractor shall be rep...

	3.11 ROOF DRAINS AND LEADERS
	A. The site Contractor shall install roof downspout leaders as shown on the drawings to within 5 ft. of the building limits. If work by others is complete then the Contractor shall complete the connection. If future connections will be required by oth...
	B. All roof drain leader piping connections shall utilize watertight prefabricated fittings and drainage structures.

	3.12 DRY WELL INSTALLATION
	A. Excavate hole to diameter of at least 6 in. (150 mm) greater than outside of dry well.  Do not extend excavation into ground-water table.
	B. Install precast, concrete-ring dry wells according to the following:
	1. Assemble rings to depth indicated.
	2. Extend rings to height where top of cover will be approximately 8 in. (203 mm) below finished grade.
	3. Backfill bottom of inside of rings with filtering material to level at least 12 in. (300 mm) above bottom.
	4. Extend effluent inlet pipe 12 in. (300 mm) into rings and terminate into side of tee fitting.
	5. Backfill around outside of rings with filtering material to top level of rings.
	6. Install cover over top of rings.

	C. Install manufactured, PE dry wells according to manufacturer's written instructions and the following:
	1. Assemble and install panels and cover.
	2. Backfill bottom of inside of unit with filtering material to level at least 12 in. (300 mm) above bottom.
	3. Extend effluent inlet pipe 12 in. (300 mm) into unit and terminate into side of tee fitting.
	4. Install filter fabric around outside of unit.
	5. Install filtering material around outside of unit.

	D. Install constructed-in-place dry wells according to the following:
	1. Install brick lining material dry and laid flat, with staggered joints for seepage.  Build to diameter and depth indicated.
	2. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on side for seepage.  Install precast concrete rings with notches or weep holes for seepage.  Build to diameter and depth indicated.
	3. Extend lining material to height where top of manhole will be approximately 8 in. (203 mm) below finished grade.
	4. Backfill bottom of inside of lining with filtering material to level at least 12 in. (300 mm) above bottom.
	5. Extend effluent inlet pipe 12 in. (300 mm) into lining and terminate into side of tee fitting.
	6. Backfill around outside of lining with filtering material to top level of lining.
	7. Install manhole over top of dry well.  Support cover on undisturbed soil.  Do not support cover on lining.


	3.13 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318 and ACI 350R.
	B. No concrete or masonry shall be placed when the temperature is below 40 degrees Fahrenheit, or when indications are for lower temperatures within 24 hours, unless protection of concrete and masonry is approved by the Owner. Damage to the structure ...

	3.14 STORMWATER DISPOSAL SYSTEM INSTALLATION
	A. Chamber Systems:  Excavate trenches of width and depth, and install system and backfill according to chamber manufacturer's written instructions.  Include storage and leaching chambers, filtering material, and filter mat.
	B. Piping Systems:  Excavate trenches of width and depth, and install piping system, filter fabric, and backfill, according to piping manufacturer's written instructions.

	3.15 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified in Division 15 Section “Basic Mechanical Materials and Methods”.
	B. Connect force-main piping to building's storm drainage force mains specified in Division 15 Section “Basic Mechanical Materials and Methods”. Terminate piping where indicated.
	C. Compliance with Existing Facilities:
	1. Connections made into existing drainage facilities shall be performed in accordance with the requirements of the Owner of the facility.  Construction within a public right-of-way will conform to all requirements of the regulatory authority having j...
	2. The contractor shall make all required connections of the proposed drainage facilities into existing drainage facilities where shown on the drawings and/or as approved by the Owner.

	D. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6 in. (150-mm) overlap, with not less than 6 in. (150 mm) of c...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 in. (150 mm) of concrete with 28-day ...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 in. (76 mm) of concrete to be packed around e...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	E. Connect to sediment interceptors specified in Section "Sanitary Sewer."
	F. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.16 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8 in.  (203 mm) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove and backfill manhole locations as recommended in the geotechnical report and as indicated on the Drawings.
	3. If not indicated in the geotechnical report or on the Drawings, remove top of manhole or structure down to at least 36 in. (915 mm) below final grade.  Fill to within 12 in. (300 mm) of top with stone, rubble, or gravel.  Fill to top with concrete.

	C. Backfill to grade according to Division 2 Section "Earth Work."

	3.17 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earth Work." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over all storm drainage piping and over edges of underground structures.


	3.18 PROTECTION AND CLEANING
	A. The Contractor shall maintain all pipe and chamber installations and drainage structures in a condition such that they will function continuously and shall be kept clean of silt, debris, and other deleterious substances until the project has achiev...
	B. The Contractor shall use all erosion and sediment control measures necessary to assure construction sediments (or other pollutants) do not reach stormwater pipe and/or chamber installations.

	3.19 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 in. (610 mm) of backfill is in place, and again at completion of Project (See 3.20 Post Installation Inspection).
	1. Submit separate signed reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection exceeding 5%.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration or Ex-filtration: Water leakage into or out of the installed piping when leak-resistant connections are provided.  Maximum infiltration or ex-filtration rate of 250 gals./in.dia./mile of piping/24 hours.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements in Section 3.20.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours advance notice.
	4. Submit separate report for each test.
	5. Gravity Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F1417.
	c. Option:  Test concrete piping according to ASTM C924, ASTM C969 or ASTM C1103.  Note, pipe tested in accordance with ASTM C924 or ASTM C969 shall be filled with water and allowed to saturate for 72 hours prior to conducting field tests.

	6. Force Main Storm Drainage Piping:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" Section.
	b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Repair or replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.20 POST INSTALLATION INSPECTIONS
	A. Upon completion of the work and before final acceptance by the Owner, the entire drainage system shall be subject to a final inspection in the presence of the Owner and/or the Project Engineer.  The work shall not be considered complete until all r...
	B. Second Final Post Installation Inspection: (If required for the Project) The Owner shall require a second final post installation inspection.
	1. Final post installation inspections (if required) shall be conducted no sooner than 2 months before the end of the one year warranty.
	2. Final post installation inspections shall utilize a video camera and laser profiler/deflectometer or a video camera and go-no-go Mandrel.  Lasers shall be calibrated to the pipe diameter as shown on the construction plans.

	C. Initial and final post installation inspections shall be performed and reported, at the Contractor’s expense, by a National Association of Sewer Service Companies (NASSCO) Certified Pipe Inspector. Reports of storm pipe assessments shall be submitt...
	D. The initial and post installation inspection report shall include: a copy of all video taken (if required), pipe location identification, equipment used for inspection, inspector name, deviation from design grade, deviation from line, deflection of...
	E. For RCP: Initial and post installation inspections shall be subject to the limits defined in Section 27 of the AASHTO LRFD Bridge Construction Specifications.  Cracks having a width greater 0.05 to 0.10 inches shall be evaluated based on the site’s...
	F. For CMP and HDPE: initial and post installation inspection deflections shall be subject to the limits defined in Section 26 (Metal Culverts) and Section 30 (Thermoplastic Pipe) of the AASHTO LRFD Bridge Construction Specifications.  The initial pos...

	3.21 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.


	High Density Polyethylene (HDPE) Pipe, AASHTO M252, M294, Rubber Gasket Joints ASTM F477, silt-tight or watertight designations as specified:
	Polyvinyl Chloride (PVC) Pipe, Rubber Gasket Joints ASTM F477:
	Aluminized Steel Type 2 Corrugated Steel Pipe (CMP), AASHTO M36/M274 or ASTM A760/A929, silt-tight or watertight designations as specified:
	Aluminized Steel Type 2 Spiral Ribbed Pipe (Type IR), AASHTO M274 or ASTM A929 and AASHTO M36 or ASTM A760, silt-tight or watertight designations as specified:
	Ductile Iron Pipe (DIP), AWWA C151, Fittings AWWA C110, Gaskets AWWA C111:
	Stormwater Collection Chambers ASTM F2418
	Product Verification:
	The trench drains installed in this store will meet the product guidelines of Section 334100-2.13 “POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold milling of existing hot-mix asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt paving overlay.
	5. Asphalt surface treatments and sealcoat.
	6. Imprinted asphalt.

	B. Related Sections:
	1. Division 02 Section “Demolition" for demolition, removal, and recycling of existing asphalt pavements, and for geotextiles that are not embedded within courses of asphalt paving.
	2. Division 2 Section "Earthwork"  for aggregate subbase and base courses and for aggregate pavement shoulders.
	3. Division 2 Sections for other paving installed as part of crosswalks in asphalt pavement areas.
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for concrete pavement and concrete pavement markings.
	5. Division 2 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving terminations.
	6. Division 2 Section “Pavement Markings”


	1.03 REFERENCE STANDARDS
	1. M140 - Standard Specification for Emulsified Asphalt Nineteenth Edition; Revised Per Interim Specifications - Specifications - 1999 R(1998)
	2. M226 -Standard Specification for Viscosity Graded Asphalt Cement Nineteenth Edition R(1996)
	3. T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus Nineteenth Edition; ASTM D1559-76
	4. PP46-01 – Recommended Practice for Geosynthetic Reinforcement of the Aggregate Base Course of Flexible Pavement Structures, April 2001 Interim Edition of the AASHTO Provisional Standards.
	1. D1559 – Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	2. D2041 - Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
	3. D2171 – Standard Test Method for Viscosity of Asphalts by Vacuum Capillary Viscometer (RAP Asphalt Mixes)
	4. D1388-96 – Standard Test Method for Stiffness of Fabrics, Option A
	5. D3786 – Standard Test method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics
	6. D4355 – Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet Light and Water
	7. D4439 – Terminology for Geotextiles
	8. D4873 – Guide for Identification, Storage, and Handling of Geotextiles
	9. D6637-01 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-rib Tensile Method
	10. D4354-96 – Practice for Sampling of Geosynthetics for Testing
	11. D4759-92 – Practice for Determining the Specification Conformance of Geosynthetics
	12. D5818-95 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage
	13. ASTM D-140 Standard Practice for Sampling of Bituminous Materials
	14. ASTM D-449 Asphalt Used in Damp-proofing and Waterproofing, Type II and III
	15. ASTM D-2939 Standard Test Methods Emulsion Bitumen’s Use as Protective Coatings
	16. ASTM D-3405 Joint Sealant Hot-Applied for Concrete and Asphalt Pavement
	17. ASTM D-3320 Emulsified Coal Tar Pitch (Mineral Colloid Type)
	18. ASTM D-3910 Design, Testing and Construction of Slurry Seal
	1. MS-2 – Mix Design Method for Asphalt Concrete and Other Hot Mix Types
	2. MS-22 – Principles of Construction of Hot-Mix Asphalt Pavement, Addendum

	1.04 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. Geosynthetics:
	1. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with the surrounding soil, rock, or earth to function primarily as reinforcement.
	2. Non-woven Geotextile: An interlayer (paving fabric) used above fatigued asphalt or binder layer and beneath asphalt pavement overlay to provide a permanent moisture barrier and to retard reflective cracking.
	3. Woven Geogrid: A geogrid product formed by weaving discrete strips of polymer into a network. These geogrids usually require a protective coating to protect the polymer from premature degradation.
	4. Welded Strip Geogrid: A geogrid product formed by heat bonding (welding) discrete strips of polymer into a network.
	5. Average Roll Value: Minimum Average Roll Value (MARV) is property value calculated as typical minus two standard deviations.


	1.05 SUBMITTALS
	A. Product Data:  Contractor to submit mix design using either of the two methods below for each pavement course and each type of product indicated.  Mix design data submittal shall be submitted to the Owner for review and approval 45 days prior to sc...
	1. “Marshall Stability”: Marshall Stability design mix submittals shall include type and name of mix, gradation analysis, grade of asphalt cement, Marshall Stability in pounds flow, effective asphalt content in percent (%), and corresponding copies of...
	2. “Superpave”: Superpave design mix submittals may be submitted in lieu of a “Marshall Stability” design mix, meeting the specifications of the governing State Department of Transportation or regulatory authorities having jurisdiction.

	B. Material Certificates: Contractor shall submit product data statement (at end of this Section) stating that asphalt mix to be supplied complies with the specifications of the governing State Department of Transportation or regulatory authority havi...
	C. Samples for Verification:  For the following products (if used on the project), in manufacturer's standard sizes unless otherwise indicated:
	1. Each paving fabric, 12 by 12 inches (300 by 300 mm) minimum.
	2. Each pattern and color of imprinted asphalt.

	D. Cutting and Patching Proposal: Where asphalt cutting and patching is necessary to complete the work, the Contractor shall submit a proposal describing procedures to be followed at least 10 days prior to the time cutting and patching will be perform...
	1. Extent of cutting and patching including how it will be performed and why it cannot be avoided.
	2. Changes to existing construction describing anticipated results including a description of any changes to structural elements, operating components, changes in building appearance and other significant visual elements.
	3. List of products to be used and firms or entities that will perform the work.
	4. Dates when cutting and patching will be performed.
	5. List of utilities that will or could be affected, list of utilities that will be relocated, and a list of utilities that will be temporarily out of service. If existing utilities will be out of service provide length of time service will be disrupted.
	6. Indicate if cutting and patching will involve adding reinforcement to structural elements and provide details necessary to integrate reinforcement with the original structure.
	7. Owner’s approval must be received prior to proceeding with the work. Owner approval does not waive its right to later require removal and replacement of unsatisfactory work.

	E. Asphalt Seal Coat: (Note: Section 02770 Asphalt Seal Coat no longer exists).
	1. Submit materials certificate to the Owner, which is signed by the Contractor, certifying that materials comply with, or exceed the requirements herein. One materials certificate shall be submitted for each batch plant furnishing materials. Submitta...
	2. Sealcoat design shall be 100% consistent with the requirements of the regulatory agency in which the project is located and as approved by the Owner.
	3. Submit Weather Data Field Report within 10 days of asphalt sealcoat completion and prior to final payment for the work.

	F. Geotextiles:
	1. Submit product data sheet and certification from the Manufacturer that the geotextile or geogrid product supplied meets the requirements of this Section. Manufacturer’s certificate to include statement that furnished geotextile meets MARV requireme...
	2. Manufacturing Quality Control test results shall be provided upon request.
	3. Submit Manufacturer’s installation instructions and general recommendations

	G. Qualification Data:  For qualified manufacturer and Installer.

	1.06 QUALITY ASSURANCE
	A. Hot Mix Asphalt
	1. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	2. Installer Qualifications for Imprinted-Asphalt: A manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt if required for this Project.
	3. Comply with Asphalt Institute Manual MS-22, “Construction of Hot Mix Asphalt Pavements”, unless more stringent requirements are indicated.
	4. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	B. Cutting and Patching Asphalt
	1. The Contractor shall perform all cutting, fitting or patching that may be required to complete the work or to make its several parts fit together properly. The Contractor shall not damage or endanger any portion of the work or any other work by the...
	2. Cutting and Patching activities shall not change load caring capacity or load-deflection ratio of structural elements or reduce the capacity of operational elements to perform as intended or increase required maintenance or decrease operational lif...
	3. Cutting and Patching shall not reduce the building’s aesthetic qualities (as determined by the Owner) and shall remove and replace construction that has been cut and patched in a visually unsatisfactory manner (as determined by the Owner).
	4. Contractor shall, if possible retain original installer or fabricator to cut and patch work described. If original installer or fabricator is not available, engage another recognized, experienced and specialized contractor to do the work.

	C. Asphalt Sealcoat
	1. Installer Qualifications:  Asphalt sealcoat contractors are required to obtain all licenses, permits and fees necessary to perform the application of seal coating as required by federal, state, or local governing authority in the area in which the ...
	2. SealMaster Endorsement: Installer qualifications for application of asphalt sealcoat include preferred contractor status by SealMaster. Installer will be requested to provide evidence of endorsement by SealMaster.
	3. Sealcoat Installer Experience:
	a. Evidence of previously completed satisfactory work shall be presented as requested by the Owner.
	b. Five years experience in application of asphalt sealcoat at retail parking facilities with greater than 300 parking spaces.
	c. Greater than 100,000 square yards application of PMM or PMCTS asphalt sealcoat in the past two years.
	d. Provide listing of type of material, square yards, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.

	4. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of the regulatory authority having jurisdiction and State Department of Transportation for asphalt paving work.
	a. Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where approved in writing by the Owner.
	b. Polymer Modified Coal Tar Sealer (PMCTS) shall not be used in areas where prohibited by local regulatory agency.


	D. Geosynthetics:
	1. Pre-Construction Conference: Prior to installation of any pavement overlay geotextile system, the Contractor shall arrange a meeting at the site with the geotextile material supplier and, where applicable the geotextile installer. The Owner and the...
	2. Sampling and Testing: Sampling and testing to verify conformance with specification in accordance with ASTM D 4354.
	3. Acceptance: Shall be in accordance with ASTM D 4759 based on testing of either conformance submittal using Procedure A of ASTM D 4354 or based on manufacturer’s certifications and testing of quality control samples obtained using Procedure B of AST...
	4. Sewn Seams (if required): Field sewn or factory sewn samples shall be submitted to Engineer for approval prior to installation. Submit 6 foot (2 meter) length of sewn seam for approval.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver Sealcoat material to the Project site in the tanker supplied by the manufacturer w/ unbroken seals bearing the manufacturer’s labels with brand name, type of material, date of production, & directions for onsite handling & storage.  Materia...
	B. Geotextiles:
	1. Labeling, shipment and storage shall follow ASTM D 4873.
	2. Product labels shall clearly show the manufacturer or supplier name, style name and roll number.
	3. Each shipping document shall include a notation certifying that the material is in accordance with the manufacturer’s certificate.
	4. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage to shipment, water, sunlight, and contaminates. Protective wrapping shall be maintained during shipment and storage. If wrapping is damaged prior to ...
	5. During storage rolls to be elevated above ground and adequately protected from construction damage, extended exposure to ultraviolet radiation, precipitation, chemicals, flames, sparks, temperatures below -20 deg C (-29 deg C) or in excess of 71 de...


	1.08 PROJECT CONDITIONS
	A. Store Operations: All cold milling existing asphalt pavement, cutting and patching, paving, surface treatments, and sealcoat work at properties with existing open retail facilities shall at all times not interfere with normal retail operations.
	1. All sealcoat and/or restriping projects shall be phased so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping. Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date. Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in advan...

	B. Environmental Limitations:  Do not apply asphalt materials if sub-grade is wet or excessively damp, during rainy weather, if rain is imminent or expected before time required for adequate cure, if the sub-grade or base course is frozen or if the ai...
	1. Tack Coat:  Minimum ambient temperature in the shade has been 40 degrees F for at least 12 hours immediately prior to application or minimum.
	2. Asphalt Base Course:  Minimum surface temperature of 35 deg F and rising at time of placement.
	3. Asphalt Binder (Intermediate) Course: Minimum surface temperature of 40 deg F (5 deg C) and rising at the time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 50 deg F (10 deg C) at time of placement.
	5. Asphalt Crack Seal (polymer-modified bituminous sealant): Ambient temperature of at least 40 deg F (5 deg C) and rising, with no fog or dew present. Early morning applications shall be performed in direct sunlight.
	6. Asphalt Surface Treatments and Sealcoat:
	a. Minimum surface temperature of 50 deg F (10 deg C) and rising for a period of 24 hours after application. Do not apply if rain is imminent within 8 hours or when relative humidity exceeds 85%.
	b. Do not apply sealcoat when dew point and temperature are within 5 degrees F.
	c. Do not apply sealcoat when temperature is 90 degrees F and above without first cooling the surface with a fine mist of water (fogging). Fogging should only be performed to provide a damp surface without causing any runoff. All fogging activities mu...
	d. Sealcoat shall not be applied between September 15 and May 1 unless approved by Owner in writing
	e. All storm water or utility inlets, structures, manhole covers, access covers, concrete aprons, etc shall be protected during installation.
	f. Stormwater inlets shall be covered with fabric inlet protection to absolutely protect surface water from contamination by the sealcoat material and paint before becoming dry.
	g. Contractor shall request landscape irrigation system be shut off from the controller prior to, during application, and for 24 hours following completion of application of sealcoat.
	h. Potential hand irrigation water runoff from garden center slab shall be managed by store personnel prior to, during application, and for 24 hours following completion of application of sealcoat. It shall be the Contractor’s responsibility to notify...


	C. Imprinted Asphalt Paving (If Used on Project):  Proceed with coating imprinted pavement only when air temperature is at least 50 deg F (10 deg C) and rising and will not drop below 50 deg F (10 deg C) within 8 hours of coating application.  Proceed...


	PART 2 -  PRODUCTS
	2.01 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, or combinations thereof.

	2.02 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, performance grade as specified by local authorities having jurisdiction or state department of transportation.
	B. Asphalt Cement:  Type and grade of asphalt cement for the paving mixture shall comply with the applicable requirements of AASHTO M 226, Table 2, and meeting governing DOT specifications.
	C. Tack Coat:  Performance Grade (PG) 64-22 or SealMaster SS-1H Asphalt Binder. Emulsified asphalt applications shall meet the requirements of AASHTO M 140 and the governing DOT specifications.
	D. Hot Mix Asphalt: Unless otherwise noted on the drawings, the design mix shall have the minimum stability base in accordance with AASHTO T245 or ASTM D 1559 and as specified by the State Department of Transportation in which the Project is located.
	E. Reclaimed Asphalt Pavement (RAP): May be utilized as approved by the Owner. No more than 25% (total mixture) of RAP material shall be utilized in proposed mixes and shall meet the governing State Department of Transportation specifications. The ori...
	F. Water:  Potable.
	G. Undersealing Asphalt:  ASTM D 3141, pumping consistency.
	H. Asphalt Seal Coat Equipment:
	1. Self-propelled squeegee equipment shall have at least two squeegee or brush devices (one behind the other) to assure adequate distribution and penetration of sealer into the bituminous pavement. Equipment shall have continuous agitation or mixing c...
	2. Pressurized spray application equipment shall be capable of spraying pavement sealer with sand added. Equipment shall have continuous agitation or mixing capabilities to maintain homogenous consistency of pavement sealer mixture throughout the appl...
	3. Hand squeegee and brushes shall be acceptable only in areas where practicality prohibits the use of mechanized equipment.

	I. Asphalt Surface Treatments - Seal Coat: Material shall be as selected by the Owner and as permitted in the jurisdiction in which the project is located.
	1. Sealmaster Polymer Modified  MasterSeal (PMM) is to be used where specified and approved by the Owner, and in conformance with the following specifications:
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 43% - 47%
	c. Ash Non Violates: 42% - 52%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.15 – 1.25
	f. Drying Time: 8 hours max.
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	2. SealMaster Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where requested by the Owner in writing and approved by the local jurisdiction where project is located. Note as of the date of this specification: Polymer Modified Coal Tar Sea...
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 40%
	c. Ash Non Violates: 35 - 40%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.18 Min.
	f. Drying Time: 8 hours max. (Typically less than 60 min.)
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	3. Oil Spot Treatment: SealMaster PetroSeal or prep seal oil spot primer as specified by the manufacturer for pavement sealer.
	4. Water: specified material does not require onsite dilution so adding water is not allowed.
	5. Silica Sand: at a rate of 4lbs/gallon, meeting the AFS specification of 40-60 mesh.
	6. Fast Sealing Additive (drying agent) is allowed.


	2.03 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	C. Paving Geotextile:  AASHTO M 288, nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	1. Minimum Average Roll Values:
	a. Grab Tensile Strength: ASTM D 4632, Type I 90 lbs (400 N), Type II 120 lbs (530 N)
	b. Grab Elongation: ASTM D 4632, Type I & II 50%
	c. Mullen Burst: ASTM D 3786, Type I 180 psi (1240 kPa), Type II 230 psi (1580 kPa)
	d. Mass Per Unit Area: ASTM D 5261, Type I 3.6 oz/syd (122 g/sm), Type II 4.6 oz/syd ( 156 g/sm)
	e. Asphalt Retention: ASTM D 6140, Type I 0.20 gal/syd (.9 L/sqm), Type II 0.24 gal/syd ( 1.1 L/sqm)
	f. Melting Point: ASTM D 276 Type I & II 320 deg F (160 deg C)
	g. UV Resistance: ASTM D 4355, Type I & II 70% at 150 hours.

	2. Tack Coat: Sealant material used to impregnate and seal the geotextile as well as bond it to both the base pavement and overlay shall be paving grade asphalt recommended by the geotextile manufacturer and approved by the Engineer. Emulsions that co...

	D. Crack and Joint Sealant:
	1. ASTM D 6690 or AASHTO M 324, Type I, Type II, Type III or Type IV hot-applied, single-component, polymer-modified bituminous sealant. It shall be the responsibility of the Contractor to determine which Type is applicable to the climate conditions o...
	2. Parking Lot Grade Crack and Joint Sealant as approved by the Owner. Permitted manufacturers include; Crafco Parking Lot Sealant, Crafco Parking Lot Sealant I, Crafco Superflex and SealMaster Hot Pour Crack Sealant and SealMaster Crack Master Parkin...


	2.04 IMPRINTED ASPHALT MATERIALS (When Used on the Project)
	A. Templates:  Imprinted-asphalt manufacturer's standard flexible templates for imprinting pattern into hot asphalt paving.
	1. Pattern:  As indicated on the Drawings.

	B. Coating System:  Imprinted-asphalt manufacturer's standard system formulated for exterior application on asphalt paving surfaces.

	2.05 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes as indicated on the Drawings and approved by authorities having jurisdiction and the State Department of Transportation where the project is located;  designed according to procedures i...
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.

	B. Asphalt Seal Coat Mix Design
	1. PMM Sealer Concentrate: -100 Gallons
	2. Silica Sand – 400 pounds meeting 40 - 70 fineness rating (AFS)
	a. Black Beauty Slag Sand (with comparable sieve rating) where allowed by local jurisdiction where the project is located may be substituted when silica sand is not available.

	3. Water – Specified material does not require onsite dilution
	4. Curing Agents – use in high traffic areas where applicable



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by the Geotechnical Testing Engineer or Owner, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...
	E. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed. Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers. Proceed...

	3.02 COLD MILLING
	A. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Milling of existing asphalt pavement shall be at the depth and location as indicated on the Construction Drawings or as directed by the Owner.
	2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blo...
	3. Control rate of milling to prevent tearing of existing asphalt course.
	4. Contractor shall repair or replace any improvements damaged during cold milling operation. Repair or replacement shall be required when the design integrity or function of any curbs, manholes, drainage inlets or other improvements are damaged. The ...
	5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	6. All milled material shall become the property of the Contractor and shall be disposed of off-site or for utilization as Reclaimed Asphalt Pavement in conformance with this specification and only as approved by the Owner.


	3.03 CUTTING AND PATCHING
	A. Preparation: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations.
	B. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at earliest feasible time, and complete without delay.
	C. Cutting: Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to the original condition.
	1. Cut existing construction by sawing, drilling, breaking, chipping, grinding and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with...
	a. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	b. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	c. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	d. Excavating and Backfilling:  Comply with requirements in applicable Specification Sections where required by cutting and patching operations.
	e. Proceed with patching after construction operations requiring cutting are complete.


	D. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of the other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation ...
	E. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Extend saw cut to next existing joint when within 5 feet of existing joint.  Excavate rectangular or trapezoidal patches, extending 12 inch...
	F. Surface Preparation: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared substrate surface is ready to receive paving. Sweep loose granular particles from surface of un-b...
	G. Tack Coat:  Apply uniformly to vertical & horizontal surfaces abutting, underlying, or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed or “break” before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	H. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. Restore exposed finish of patched are...

	3.04 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

	B. Crack and Joint Sealant:
	1. Clean Cracks: Remove existing joint filler material and any debris from cracks or joints to a depth of ¼ inch (6mm) or twice the crack width minimum. Use hot air lance holding tip at least 2 and no more than 4 inches from the crack or rout to clean...
	2. Sweep and Remove Debris: Use power sweeper or vacuum cleaner to clean and remove dirt and debris from cracks and joints.
	3. Material Preparation: Start with empty chamber in melter to heat product to manufacturer’s recommended pouring temperature. Assure temperature gauge has been calibrated within last 6 months. Without adequate temperature gauge calibration, temperatu...
	4. Sealant Application: Use hot sealant at manufacturer’s recommended temperature to seal cracks and joints less than 1” wide.  Assure material is applied to the inside of cracks and that sufficient material is applied to fill flush  with surface of e...
	5. Over-banding: Apply sealant to allow for a 1/16 inch thick band on either side of crack or no wider than 3 inches. Over-banding shall be applied during or immediately after sealant application and any excess sealant shall be removed prior to harden...
	6. Protection from vehicular and foot traffic should be provided to allow sealant to fully cure to prevent tracking and damage to sealant.
	7. A detackifying agent compatible with the applied sealant may be utilized to expedite reopening repaired area to traffic, if approved by the owner.


	3.05 HOT MIX ASPHALT SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces by use of power blower or mechanical sweeping equipment.  Ensure that prepared sub-grade is ready to receive paving.
	1. Surface cracks up to 1”  inch must be filled with crack filler meeting the specifications outlined above.
	2. When using a high performance crack sealant, please note on proposal.
	3. Any potholes, alligator cracks, and similar surface defects as part of new construction must be cut out and repaired as described.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
	3. Adequate traffic control shall be provided to prohibit traffic from traversing applied area.


	3.06 PAVING GEOTEXTILE INSTALLATION
	A. Preparation:
	1. Washed concrete sand may be spread over an asphalt-saturated geotextile to facilitate movement of equipment during construction or to prevent tearing or delaminating of the geotextile. Hot-mix broadcast in front of construction vehicle tires may al...
	2. Sand is not usually required. However, ambient temperatures are occasionally sufficiently height to cause bleed-through of the asphalt sealant resulting in undesirable geotextile adhesion to construction vehicle tires.
	3. Neither the asphalt sealant nor the geotextile shall be placed when weather conditions, in the opinion of the Owner or Engineer are not suitable. Air and pavement temperatures shall be sufficient to allow the asphalt sealant to hold the geotextile ...
	4. The surface shall be free of dirt, water, vegetation or other debris.

	B. Installation of Tack Coat:
	1. Apply tack coat, asphalt binder, asphalt cement, as specified on the Drawings uniformly to existing pavement surfaces.
	2. Rate of asphalt sealant application must be sufficient to satisfy the asphalt retention properties of the geotextile and bond the geotextile and overlay the pavement.
	3. Application shall be by manufacturers recommendations. Minimum temperature shall be 150 deg C (300 deg F) and shall not exceed 160 deg C (320 deg F).
	4. Target width of asphalt sealant application shall be the geotextile width plus 6 inches (150 mm). The asphalt sealant shall not be applied any farther in advance of geotextile placement than the distance the contractor can maintain free of traffic.

	C. Installation of Geosynthetic (Paving Fabric):
	1. Geotextile to be placed onto the asphalt sealant (calendared or smooth side up) with minimum wrinkling prior to the time the asphalt has cooled and lost tackiness. Upon approval of Engineer wrinkles or folds in excess of 1 inch (25 mm) shall be sli...
	2. Place paving geotextile promptly according to manufacturer's written instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.
	3. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm). Transverse joints shall be lapped in direction of paving to prevent edge pickup by the paver. A second application of asphalt sealant to the geotextile overlap w...
	4. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving overlay the same day.
	5. Removal and replacement of geotextile that is damaged will be

	D. Protection:
	1. Traffic on the geotextile will be permitted for emergency and construction vehicles only.
	2. Placement of the hot-mix overlay should closely follow geotextile installation.
	3. Prior to placing a seal coat (or thin overlay such as an open-graded friction course), lightly sand the geotextile and a spread rate of 0.15 to 0.20 lb per square foot and pneumatically roll the geotextile tightly into the sealant.


	3.07 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated with no single lift exceeding 3” in thickness.
	2. Place hot-mix asphalt surface course in single lift not to exceed 2” in thickness.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C) and at maximum temperature of 325 deg F.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.  It is the responsibility of the installing contractor to ensure sufficient mix is delivered & available onsite to promote continuous o...

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.08 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. Construct joints parallel to traffic flow.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 24 inches (600 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.09 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Minimum equipment to be used shall be one (1) vibratory roller, one (1) steel drum roller and when needed one (1) rubber tire rolle...
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Density: Compare density of in-place material against laboratory specimen of same mixture. Average density shall meet specifications and requirements of the State Department of Transportation in which the Project is located.
	a. Average Density:  95 percent of reference maximum theoretical density according to ASTM D 2041, for binder (intermediate) and surface courses.
	b. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, for base courses.


	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/4 inch (6 mm).
	2. Binder (Intermediate) Course: Plus or minus ¼ inch (6 mm).
	3. Surface Course:  Plus or minus 1/8 inch (3 mm).

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/2 inch (12 mm).
	2. Binder (Intermediate) Course: ¼ inch (6 mm).
	3. Surface Course:  1/8 inch (3 mm).

	C. Testing: Contractors duties relating to testing include:
	1. Notify Owner 72 hours prior to asphalt paving.
	2. Notify laboratory of conditions requiring testing.
	3. Coordinate with laboratory for field testing.


	3.11 SURFACE TREATMENTS & SEAL COAT
	A. Surface Preparation:
	1. Surface must be free from dirt, dust and includes grass along the edges.  Remove and dispose of any loose and unsuitable materials, dirt, and debris from pavement surface by power blower or mechanical sweeping equipment.
	2. Mechanically clean and hot lance existing joints such that they are free of all vegetation and moisture.
	3. Surface cracks up to 1” inch must be filled with crack filler as specified.
	4. When using a high performance crack sealant, please note on your proposal.
	5. Surface Defects such as Potholes, alligator areas, etc must be cut out and repairs made as described or per plan provided by the Owner.
	6. Treat all grease, oil and gasoline spots with compatible primer of the manufactured coating.  In hot weather, the surface should be fogged with water prior to sealing.
	7. Prior to spreading pavement sealer, remove all pavement marking lines and symbols with a motorized abrasive device.
	8. Contractor to dispose of all cans, bags, and leftover materials off-site.

	B. Execution:
	1. Mix pavement sealer in accordance with the manufacturer’s procedure to a uniform consistency before using. When the rubberized mixture has thickened, add sand or aggregate slowly to the mixing tank.  Mix thoroughly before and slowly during the appl...
	a. First coat on all parking areas at a rate of .13 gallons per square yard/coat. At no time are total coats to exceed 0.51 gallons per square yard. The first coat may be applied by hand squeegee, self propelled squeegee equipment or pressurized spray...
	b. Second coat on all parking areas at a rate of .13 gallons per square yard/coat.  At no time total coats are to exceed 0.51 gallons per square yard. The second coat must be applied with pressurized spray equipment.

	2. Allow a minimum of 24 hours curing time before allowing traffic over treated surface.


	3.12 IMPRINTING ASPHALT (when used on project)
	A. General:  Imprint asphalt according to manufacturer's written instructions, using manufacturer's recommended equipment.
	B. Freshly Laid Asphalt:  Immediately after asphalt has been laid and compacted but still plastic, begin the surface imprinting process.
	1. Monitor asphalt surface temperature in compliance with manufacturer's written recommendations to ensure required temperature to perform surface imprinting.
	2. Reheat asphalt if surface temperature drops below that required.

	C. Reheating Asphalt:  Soften asphalt pavement surface by heating to a depth of at least 1/2 inch (13 mm) without burning asphalt.
	1. Heat to a temperature of 300 to 325 deg F (149 to 163 deg C) immediately before applying templates.
	2. Regularly monitor the pavement temperature to prevent overheating.
	3. Direct flame heaters are not permitted.
	4. If pavement is overheated and begins to emit black smoke, remove damaged pavement by milling down 1 inch (25 mm) and replace removed pavement with new, compacted surface course prior to resuming imprinting work.

	D. Surface Imprinting:  Apply and imprint templates to a minimum depth as indicated on the Drawings and as required to embed precut marking material flush or barely beneath pavement surface.
	E. Coating Application:  After imprinted surface has cooled, apply according to Drawings and manufacturer’s recommendations.  Do not allow traffic until coating has completely dried and cured.
	F. Precut Marking Material Application:  Position precut marking material aligned with imprinted pattern and slowly heat to a temperature no higher than 325 deg F (163 deg C) until marking material begins to liquefy and flow.  Do not allow traffic unt...

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform tests, inspections and to prepare reports. Testing agency will be paid by Owner..
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of un-compacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. Two 4 inch core sample will be taken for every 5000 sq. yd. (836 sq. m) or less of intermediate course, at locations chosen by the Owner.
	b. The Owner shall provide random location field density testing of in-place compacted pavement determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Contractor to replace and compact hot-mix asphalt where core tests were taken.
	F. The Owner reserves the right to take additional testing. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements. All areas that do not comply with spe...

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow milled materials to accumulate on-site. Perimeter protection shall be provided for milled material stockpiles temporarily stored on site where there is a potential for these materials to mix with stormwater and be discharged from the s...
	2. Cleaning asphalt paving equipment and tools is not permitted on site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Documents:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.
	2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

	B. This section describes the application of painted pavement markings, marker tape, reflective markers, and the removal of existing markings.
	C. Section Includes: Description of the application of painted pavement markings and the removal of existing markings. This work shall consist of furnishing and applying paint on pavement surfaces, in the form of traffic lanes, loading zones, parking ...
	Section includes:
	1. Pavement markings (including arrows, striping, etc.)
	2. Reserved
	3. Pavement markers
	4. BOPUIS parking space markings
	5. Text markings (Loading Zone, Fire Lane, STOP, etc.)
	6. Accessible parking and access aisle markings
	7. Curb markings and painted curbs

	D. Related Sections:
	1. Division 01 Section "General Requirements”.
	2. Division 02 Section 02741 "Hot Mix Asphalt Paving".
	3. Division 02 Section 2752 "Concrete Pavement Curb and Sidewalks”.


	1.2 SUBMITTALS
	A. SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish Manufacturer's Certificates and Data certifying that the following materials conform to the requirements specified. Materials certificate must be signed by the Contractor, certifying that materials ...
	B. Product Data for Each Paint: MSDS and tech sheet on each certificate shall accompany each batch of paint stating compliance with the applicable publication.
	C. Regulatory Requirements: General Contractor shall be knowledgeable of all applicable regulations and permitting related to the work.  General Contractor is responsible for selection and use of paints, within this specification, which meet all appli...
	D. Submit Weather Data Field Report within 10 days of pavement marking completion and prior to final payment for the work.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Pavement marking contractors shall have completed similar projects and shall hold all necessary licenses, permits, and fees necessary to perform the work. Evidence of previously completed satisfactory work shall be present...
	B. Installer Experience: Pavement Marking Installer Experience:
	1. Five years experience in application of pavement markings at retail parking facilities with greater than 300 parking spaces.
	2. Greater than 12 pavement marking projects at large retail facilities (greater than 300 parking spaces) in the past two years.
	3. Upon request, provide listing of type of material, number of parking spaces, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.
	4. Submit installer experience back up materials to Owner with bid.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.  Materials with dates beyond ...
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Store Operations: All pavement marking work at existing open retail facilities shall not interfere with normal retail operations at any time.
	1. All striping projects shall be performed so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager and Store Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping.  Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date.  Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in adva...

	B. Environmental Limitations:  Contractor must comply with all local, state and federal laws, guidelines, policies, etc. concerning the use and disposal of residue, waste, or chemicals of any kind.
	1. Permitting:  Contractor must secure any local, state, or federal permit required to operate any equipment including pressure washers on Lowe’s premises. Contractor may not discharge any waste or wastewater, with or without cleaning agents, into sto...
	2. Disposal: Contractor shall not dispose of any paint or cleaning materials used to clean brushes, nozzles, etc. into storm drains.  All clean-up shall be self-contained or performed offsite.  Under no circumstances shall paint buckets, pails, or pro...
	3. Spills:  Contractor shall be fully responsible for compliance with all provisions and requirements of the Clean Water Act regarding management, handling, use, and disposal of any regulated substances including any paint, thinners, paint chips, fuel...


	1.6 REFERENCES
	A. Reference Standards
	1. American Society for Testing and Materials (ASTM)
	a. D711 – Standard Test Method for No-Pick-Up Time of Traffic Paint
	b. D2205 -  Selection of Tests for Traffic Paints
	c. D2805 -  Hiding Power of Paints by Reflectometry
	d. D3723 -  Pigment Content of Water-Emulsion Paints
	e. D3960 -  Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings
	f. D4451 -  Pigment Content of Paints


	B. General:
	C. Lowe’s Criteria Plans (Includes Criteria Site Plan and Criteria Detail Sheets)


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Color: Shall be as indicated on the plan, per original plan or as directed by the Owner.
	B. Materials:
	1. For all locations except where Low VOC limits have been adopted:
	a. Aexcel Gorilla Hi-Performance Acrylic (VOC rating 420 g/L):  22Y-E006 Yellow, 22W-E008 White, 22A-E001 Black, 22L-E004 Blue, 22R-E007 Red (To be used at all store locations except where Low VOC limits have been adopted).  For distributor informatio...

	2. For (only) locations where Low VOC paint is required:
	a. Aexcel Biostripe - Low VOC Waterborne (VOC rating <100 g/L) 72W-A129 White, 72Y-A107 Yellow, 72L-A031 Blue, 72R-A027 Red, 72A-A049 Black.  For distributor information or to order, visit lowes.trafficpaint.com or call 800-854-0782.
	b. RAE Low Voc Acetone Acrylic (VOC rating <100 g/L) 5371 White, 5372 Yellow, 5373 Black, 5374 Blue, 5375 Red.  For distributor information or to order, call 877-275-7550.



	2.2 STENCILS
	A. Lowe’s standard pavement marking stencils are available from CH Hanson Company (800-827-3398, sales@chhanson.com)

	2.3 GLASS BEADS
	A. In accordance with AASHTO M247-09 standard specification for glass beads used in pavement markings (if requested by Owner).


	PART 3 -  EXECUTION
	3.1 REMOVAL OF EXISTING PAVEMENT MARKINGS
	A. Removal shall be performed when markings are to be relocated and prior to restripe, or surface treatment with seal coat, or where build-up of several previous coats will prevent adequate adhesion of new markings.  Contractor shall communicate the d...
	1. Removal of lines, symbols, and text on pavement shall be performed by grinding or other approved means.
	2. Removal shall not cause damage to surface of existing pavement beyond what is necessary to remove the existing markings. Any excessive damage caused by removal of existing markings shall be the responsibility of the Contractor and shall be repaired...
	3. Debris accumulated as a result of removal operation shall be removed and disposed of according to applicable Federal, State, and Local regulations at no additional cost to the Owner.  Contractor shall be responsible for all clean-up from grinding o...

	B. If chemical solvents are used, submit Material Safety Data Sheets (MSDS) and manufacturer’s material information to the Owner at least three days prior to their use.  Chemicals and application methods shall not be harmful to the environment.

	3.2 WEATHER LIMITATIONS
	A. Perform Pavement Marking only when:
	1. Surface shall be clean and free of dirt, grease, oil, or other contaminants which could interfere with adhesion.
	2. Weather conditions are not excessively windy, dusty, or foggy.  Weather suitability will be determined by the Owner.
	3. Minimum ambient or surface temperature is 40 degrees F not exceeding 90 degrees F and relative humidity at a maximum of 85%.
	4. Rain is not imminent within 6 hours or when relative humidity exceeds 80%.


	3.3 TRAFFIC CONTROL
	A. See Section 02585, Traffic Control.
	B. Protect fresh lines from traffic until completely dry and not susceptible to tracking.

	3.4 EQUIPMENT
	A. Contractor shall provide all equipment necessary for completion of the work including apparatus to properly prepare and clean pavement surfaces, mechanical and hand operated equipment, and equipment necessary to clean up the premises after performi...
	B. Equipment used shall be capable of placing continuous solid lines with hand operated mechanical push type applicator for all parking spaces and radii with a hand held spray for detailed markings, symbols and legends. Equipment shall be capable of p...
	C. Contractor shall provide any necessary stand-by equipment adequate to complete the job in the event of equipment failure when the possibility of delay of traffic conflicts exists.
	D. Contractor’s personnel shall be sufficiently skilled and thoroughly familiar with equipment, materials, and marking layouts and experienced in the work of installing pavement markings. Markings that are not in alignment or sequence, as shown on the...

	3.5 LAYOUT AND ALIGNMENT
	A. Provide layout and alignment for pavement markings as indicated on the drawings, and per any issued statement of work, and as follows:
	1. Unless otherwise required by authority having jurisdiction, pavement markings shall be brought into compliance with the current Lowe’s Criteria Plans in regards to colors, linetypes, frequency, spacing, and location for all striping, centerlines, t...
	2. Contractor shall also refer to the original site plan for the project location for additional specific jurisdictional requirements (i.e. painted curbs, additional fire lanes, special markings, etc.) and shall verify any discrepancies with the autho...
	3. Contractor shall be responsible for correcting markings and lines which are not in compliance with Lowe’s Criteria Plans, and coordinate with Lowe’s.


	3.6 PREPARATION OF EXISTING SURFACE
	A. Care should be taken to ensure that the surface is clean, dry and free of loose material. Immediately prior to application of paint, clean pavement of dirt, rust, grease, oil, acids, or other foreign matter which may reduce paint bond to the paveme...
	1. Areas which cannot be satisfactorily cleaned by brooming and blowing: Clean with a solution of water and trisodium phosphate (10% Na3PO4 by weight), or equal.  Rinse cleaned areas of solution and foreign matter.  Dry before painting.
	2. Previously painted lines, text, symbols: When applying over previously coated areas take special care to remove any loose or peeling paint.
	3. Excessive Paint Build-up:  Contractor shall communicate the discovery of excessive paint build-up to Lowe’s prior to mechanically removing paint.  Upon direction, completely remove excessive paint build-up by grinding.
	4. New concrete surfaces must be cleaned to remove curing compound/membrane, dirt, grease, and other forms of contamination prior to application of paint. Curing compound may be removed by high pressure water blasting or grinding methods. Conduct all ...


	3.7 APPLICATION
	A. General Application Guidelines
	1. Install in a uniform thickness, smooth surfaced cross section throughout its entire length, width not less than dimensions specified on the plans and no more than ½” variance. Install lines that are straight and have a uniform curvature and conform...
	2. Thoroughly mix paint in strict accordance with the manufacturer’s written instructions before and during application.  Apply paint at its original consistency without the addition of thinners.
	3. Do not permit traffic until paint has completely cured.
	4. If there is a deficiency in drying of the marking, discontinue paint operations until cause of the slow drying is determined and corrected.


	3.8 EXECUTION
	A. New Store Construction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Asphalt pavement shall be allowed to cure for a minimum of 48 hours before first coat of traffic paint.
	3. New asphalt pavements (new construction and repair projects) shall receive two coats of pavement marking traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unl...
	4. All stripes shall be a width of 4 inches.
	5. All parking spaces shall be marked with a string, chalk line, or tape prior to painting to create straight lines and uniform ends.  Ends of all parking spaces shall be in alignment parallel to the drive isle and adjacent parking spaces.  Striping s...

	B. Repaint and Reconstruction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Allow any surface treatment with new seal coat to age/cure for a minimum of 24 hours prior to application of paint.
	4. For existing pavement where previous markings have been mechanically removed or existing pavement treated with sealcoat, paint shall be applied in two (2) coats using Lowe’s standard stencils and striping machine.
	5. For restriping over existing paint, one (1) coat shall be applied at 15 wet film mils with Lowe’s standard stencils and striping machine matching exact perimeter of existing markings.

	C. Sealcoat
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Newly sealcoated pavements shall receive two coats of traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unless Low VOC is required) applied at a rate of 8 to ...

	D. Temporary Pavement Markings
	1. Temporary paint shall be applied in accordance with permanent pavement marking specifications however only one (1) coat of paint shall be required. The contractor may use a temporary removable pavement marking tape only as approved in writing by th...
	2. All temporary markings shall be removed when no longer required.  Any pavement area that has been determined to be damaged as a result of the removal operation shall be repaired at no additional cost to the Owner.


	3.9 DESIGN GUIDELINES
	A. Marking Width and Color:  Unless indicated otherwise, marking width and color are as follows:
	1. Loading Zone Striping     4”, Yellow
	2. Loading Zone Text      Yellow
	3. Fire Lane Text       Yellow (Red only when required by AHJ)
	4. Fire Lane Curb       Red (only when required by AHJ)
	5. Parking Space Striping     4”, White
	6. Accessible Parking Striping    4”, White
	7. International Symbol of Accessibility  White (blue background only where required)
	8. Accessible Paths       4”, White
	9. Text         White (except Yellow in part of Loading Zone)
	10. Stop Bars        White

	B. Lowe’s Standard Pavement Markings:
	1. Lowe’s Criteria Plans (Detail Sheet SP-2.0)
	a. “Loading Zone” text
	b. “Fire Lane” text (use only when required by AHJ)
	c. “STOP” text (for use at lumber canopy exit only, or required by AHJ)
	d. Directional Arrows – straight, left/right turn
	e. Accessible Parking Symbol (Wheelchair)
	f. Accessible Parking Access Aisle



	3.10 PROTECTION
	A. Protect striping and other markings from damage of any kind while the paint is drying.  Protect paint from disfigurement by traffic, spatter, splashes, spillage, drippings, weather, etc.  Place suitable warning signs, cones, flags, barricades, or p...
	3.12 CLEANUP & DISPOSAL
	A.  Remove rubbish, debris, and waste materials and legally dispose of off the Project site. Comply with all regulations including handling, storage and disposal of hazardous materials and waste. Consult local agencies or disposal companies for indivi...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Walkways.
	5. Concrete Maintenance and Repair
	6. Unit paver base (if used).

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. Division 2 Section 02300 “Earthwork” for subgrade preparation, grading, and subbase course.
	3. Division 2 Section 02752 "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement.
	4. Division 2 Section 02745 “Pavement Markings”.


	1.03 REFERENCE STANDARDS
	A. All Referenced Standards shall be the latest version in print at the time the contract between the Owner and General Contractor is executed unless otherwise noted below.
	B. American Society of Testing Materials (ASTM)
	1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	2. A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
	3. A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	4. C33 - Standard Specification for Concrete Aggregates
	5. C94 - Standard Specification for Ready-Mixed Concrete
	6. C150 - Standard Specification for Portland Cement
	7. C171 - Standard Specification for Sheet Materials for Curing Concrete
	8. C260 - Standard Specification for Air-Entraining Admixtures for Concrete
	9. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
	10. C494/C494M - Standard Specification for Chemical Admixtures for Concrete
	11. C595 - Specification for Blended Hydraulic Cements
	12. C618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	13. C979 - Standard Specification for Pigments for Integrally Colored Concrete
	14. C989 - Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars
	15. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	16. C1157 - Performance Specification for Hydraulic Cement
	17. C1399 - Standard Test Method for Obtaining Average Residual-Strength of Fiber-Reinforced Concrete
	18. D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)
	19. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction
	20. D2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand Method
	21. D3405 - Standard Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements
	22. D5249 - Standard Specification for Backer Material for Use with Cold- and Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints
	23. D5893 - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements

	C. American Concrete Institute (ACI)
	1. 301R-99 – Specifications for Structural Concrete
	2. 304R – Placing and Handling Concrete, etc.
	3. 305 – Hot Weather Concrete
	4. 306 – Cold Weather Concrete
	5. 309R-96 – Guide for Consolidating of Concrete
	6. 330.1 – Standard Specifications for Plain Concrete Parking Lots
	7. ACI 330 R-08 – Design and Construction of Concrete Parking Lots
	8. 211.1R-91 – Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

	D. American Association of State Highway and Transportation Officials (AASHTO)
	1. M182 – Standard Specifications for Burlap Cloth made from Jute for Kenaf
	2. M153 – Standard Specifications for Preformed Sponge Rubber and Cork Expansion Joint Filler.


	1.04 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product mix indicated.
	B. Design Mixtures:  For each concrete pavement mixture (see attached form at the end of this section).  Include alternate mixture designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adj...
	C. General Contractor and Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	D. Minutes of pre-construction conference to include a completed copy of the “Concrete Parking Lot Pre-Placement Checklist” as noted in Section 1.05.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment and certified by NRMCA or approved by the State Department of Transportation in the st...
	B. The concrete mixture shall be designed by the concrete producer who meets the requirements of Section 105.A.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Acceptance Testing Service: The Owner will engage a qualified independent testing agency to perform material evaluation tests and to review concrete mixtures.
	1. A slump test and an air entrainment test shall be performed for each load delivered.
	2. Four (4) standard 4” x 8” test cylinders shall be taken for each 55 cubic yards of concrete or each days pour, whichever is more frequent.  Three cylinders shall be broken at 28 days.  The 4th cylinder shall be a spare.

	E. Pre-Construction Conference: Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials.
	2. Before commencement of concrete pavement construction practices, require representatives, including the following, of each entity directly concerned with, or affected by, concrete pavement, to attend the “Concrete Pavement Pre-Construction Conferen...
	a. Lowe’s Project Manager.
	b. Contractor's superintendent.
	c. Contractor’s project manager.
	d. Independent testing agency.
	e. Ready-mix concrete producer.
	f. Concrete pavement subcontractor.
	g. Engineer of record (civil engineer).
	h. Sitework contractor’s superintendent.
	i. Sitework contractor’s project manager.
	j. Concrete pump company (if applicable).
	k. Project manager and superintendent of any sub-contractor with work located beneath the pavement to be constructed.

	3. The “Concrete Parking Lot Pre-Placement Checklist” shall be utilized and a completed copy shall be remitted as a submittal along with any additional notes from the conference.


	1.06 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.03 STEEL REINFORCEMENT (Only Where Used, and Shown on the Plans)
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, 6 inches x 6 inches #10 mesh fabricated from as-drawn steel wire into flat sheets.  Any Welded Wire Reinforcement used shall be broken at all joints.
	B. Plain Steel Wire:  ASTM A 82, as drawn.
	C. Deformed-Steel Wire:  ASTM A 496.

	2.04 MACRO-SYNTHETIC FIBERS: (ONLY WHERE USED AND SHOWN ON PLANS)
	A. Fibers shall be a patented coarse monofilament, self-fibrillating, polypropylene/polyethylene fiber in accordance with ASTM C1116, Paragraph 4.1.3., and Type III. Fiber shall have a minimum tensile strength of 60ksi, when tested by ASTM D2256 and a...
	1.  Euclid Chemical “Tufstrand SF” Contact: Phil Brandt, Vice-President of National Business Development. Phone: 877-438-3826, or email: pbrandt@euclidchemical.com


	2.05 JOINT REINFORCEMENT
	A. When used, comply with ASTM A 615.
	B. Dowel bars shall be plain bars.
	C. Tie bars shall be deformed bars.
	D. Diamond Dowel Bars; ¼” x 4½” Diamond Dowels by PNA.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI’s “Manual of Standard Practice” from st...

	2.06 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II or III; ASTM C 595, Type 1S or 1P; ASTM C 1157, Type GU, MS or HE.

	B. Supplementary Cementitious Material:  Use only as approved in writing by Lowe’s. Use the following supplementary cementitious materials, of the same type, brand and source throughout the Project.
	1. Fly Ash:  ASTM C 618, Class F or C.
	2. Slag:  ASTM C 989.

	C. Normal-Weight Aggregates:  ASTM C 33, Combined aggregate gradation for concrete pavement and other designated concrete shall be 8% - 18% for large top size aggregates (1-1/2”) or 8% - 22% for smaller top size aggregates (1” or ¾”) retained on each ...
	1. Maximum Coarse-Aggregate Size:  1½” nominal.

	D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and not containing more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	3. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	4. Accelerating Admixture:  ASTM C494/C494M, Type C.
	5. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	E. Water:  ASTM C1602.
	F. Calcium Chloride: If structural reinforcement is used, the use of calcium chloride or admixtures containing more than 0.05% chloride ions is prohibited.

	2.07 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete. “Eucobar” by the Euclid Chemical Company, or approved equal.
	E. High Solids, Clear Acrylic, Non-Yellowing, Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. “Super Diamond Clear VOX” by the Euclid Chemical Company.
	F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. “Kurez VOX White Pigmented” by the Euclid Chemical Company.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 175, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Coloring Agent: When required, add coloring agent to mix according to manufacturer’s written instructions.
	1. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, non-fading, and resistant to lime and other alkalis. Increte Systems, Inc. Contact: Phil Brandt, Vice-President of...
	2. Color: As indicated on Drawings and per manufacturer’s designation.

	C. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 perc...
	D. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. “Flexcon” by the Euclid Chemical Company, or approved equal.
	E. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements. ”Duralcrete” by the Euclid Chemical Company, or approve...
	F. Chemical Surface Retarder: Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm). “Surface Retarder S” b...

	2.9 WHEEL STOPS
	A. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 6 inches (150 mm) high by 6 inches (150 mm) wide by 72 inches (1820 mm) long.  Provide chamfered corners and drainage slots on underside and holes for a...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 12-inch (300-mm) minimum length. Or #4 bars 12-inch (300 mm) minimum.


	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. The Owner will use a qualified independent testing agency for reviewing and acceptance of the proposed concrete mixture design.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
	2. Slump Limit:  Maximum 5 inches (125 mm) at time of placement for pavement, 2 inch (50 mm) for curb.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5% to 8% for pavement, curb and sidewalk.

	D. If structural reinforcement is used, limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Macro-Synthetic Fiber Addition: All exterior slabs if so noted on the drawings shall contain the structural fibers used at a rate of no less than 3.0 lbs. /cubic yard. Actual fiber dosage may vary based on job-site conditions and shall be calculate...
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required.

	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	H. Color Pigment: When indicated on the Drawings add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 (for fiber reinforced concrete).  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  On-site mixing must be approved by the Owner. Comply with requirements and measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mi...
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and base course surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared sub-grade and base course surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding (See Section 02300 Earthwork).
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	a. If concrete is to be placed directly on subgrade by a ready mixed concrete proof-roll with a loaded ready mixed concrete truck or a 10-wheel tandem-axle dump truck with similar axle weights as a loaded ready mixed concrete truck.

	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of ½” (13 mm) require correction according to requirements in Section 02300 Earthwork.

	C. Proceed with concrete pavement operations only after all Geotechnical Testing Engineer Conformance Submittals and any Exception Confirmation Submittals have been approved and nonconforming conditions have been corrected and sub-grade is ready to re...

	3.02 PREPARATION
	A. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Maintain sufficient quantity of forms to allow continuing work so that forms are in place a minimum of 24 hours after concrete placement.
	C. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	D. Flexible or curved forms shall be used on curves. Forms shall be of full depth of the concrete and of strength when staked sufficient to resist the pressure of concrete and the loads resulting from the finishing operations without springing, settli...

	3.04 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Accurately position and support reinforcement and secure against displacement. Set wire ties with ends directly into concrete.
	E. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction. Support reinforcing steel...
	F. Discontinue welded wire reinforcement at all joints, including contraction joints.

	3.05 MACRO-SYNTHETIC REINFORCED CONCRETE
	A. For concrete containing macro-synthetic fibers, adjustments required to provide required placement conditions may warrant use of additional water reducers (superplasticizer). No additional water is permitted into concrete mixture after addition of ...

	3.06 JOINTS
	A. Pavement Joint and Placement Plan: For all projects with concrete pavement, and projects with concrete parking lots, provide a placement plan per ACI 330R-08 identifying the items listed below.  In addition, submit to Lowe’s Assigned Concrete Sub-C...
	1. Concrete truck access location.
	2. Extent of placements including width, length, slab placement area and volume.
	3. Locations of construction joints.
	4. Location of sawn contraction joints if different from those shown on the civil drawings.

	B. General:  Form pre-molded expansion and contraction joints, construction joints, control joints, thickened edge expansion joints, isolation joints, and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct tran...
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.
	2. Joints in pre-formed extruded curb shall be aligned with joints in existing and future concrete pavement.

	C. Construction Joints: Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Diamond Dowels:  Install ¼” x 4½” Diamond Dowels by PNA at 24” on center or as shown on the drawings. Install per manufacturer’s recommendations.

	D. Isolation Joints: Locate isolation joints as shown on the Drawings. Form isolation joints of preformed joint-filler strips abutting Provide catch basins, manholes, inlets, structures, walks, light pole bases and other fixed objects , and where indi...
	1. Expansion: Provide joint filler for the entire depth of the slab section and not less than one (1) inch below finished surface so as to allow for joint sealant. Provide thickened edge expansion joint as indicated on the Drawings.
	a. Provide ½” expansion joints for curb and gutter and sidewalk at 100 feet on center.
	b. Provide ½” contraction joints for curb and gutter at 10 feet on center.
	c. Extend isolation joint material full width and depth of joint.
	d. Terminate isolation joint material not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	e. Place top of isolation joint material flush with finished concrete surface if joint sealant is not indicated.
	f. Furnish isolation joint material in one-piece lengths.  Where more than one length is required, lace or clip isolation joint material sections together.
	g. Protect top edge of isolation joint material during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.


	E. Contraction (“control”) Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Provide joints at spacing no greater than 24 times the concrete thickness (maximum 15 feet) on centers, maximum each way.  For sid...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of contraction joints after applying surface finishes.  Eliminate groove ma...
	2. Sawed Contraction Joints:
	a. Use saws, blades, skid plates, and accessories by Soff-Cut International, Inc., or approved equal.
	b. Start cutting 1/8-inch (3mm) wide sawed joints as soon as concrete has hardened sufficiently to prevent raveling or dislodging of aggregates.  This will typically be from 1 hour in hot weather to 4 hours in cold weather after completing finishing o...
	c. Provide at least two “Soff-Cut”, of approved equal early entry, saws on site with blades capable of achieving the required depth of saw cut.
	d. Extend sawed joint to the slab boundaries and abutments, including columns, drains, and other penetrations in the path of a defined joint.  Implement methods and timing of the saw cut beyond the limits of the Soff-Cut saw reach to provide a consist...
	e. Power saws are to be equipped with a bag to collect concrete dust. Concrete dust shall be disposed of in accordance with the Stormwater Pollution Prevention Plan.

	3. Contraction joints shall be installed such that the length of the panel is not more than 25% greater than its width.
	4. Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1.5 feet from the pavement edge, where possible.
	5. The minimum angle between two intersecting joints shall be 80 degrees, unless otherwise specified or permitted.
	6. All joints shall meet the requirements of ACI 330.1 and ACI 330R.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch (10-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.07 CONCRETE PLACEMENT
	A. General: All concrete walks and aprons shall be a minimum of 4 inches thick as shown on the Drawings, with a turned down edge as detailed. Comply with tolerances in ACI 330.1 Specification for Plain Concrete Parking Lots.
	B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	C. Pre-Slab Installation Meeting:
	1. Provide record of notification of pre-slab meeting including company name, persons contacted, and date and method of contact.
	2. As an assist to the pre-slab meeting, use as a guide the Checklist for the Concrete Pre-Construction Conference published jointly by the National Ready Mixed Concrete Association (www.nrmca.org) and the American Society of Concrete Contractors (www...

	D. Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	E. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to fresh concrete after sampling or testing.
	H. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, ...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot Weather Placement: Comply with ACI 305 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount o...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.08 FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Finish:  Contractor shall be specifically trained in float finishing air-entrained concrete.
	1. Bull-float surface. Surface shall be screeded then bull-floated.  A second bull-float shall be specifically excluded.
	2. Medium Textured Broom Finish: Draw a medium bristle broom across bull-float-finished concrete surface perpendicular to line of traffic to provide a uniform, medium (1/16 (1.6mm)) texture.


	3.09 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 (based on ACI 330.1) and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's wr...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imme...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coat...
	4. All exterior concrete surfaces shall receive one coat of exterior sealer.


	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install...

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Slump and Air Content Testing Frequency: Obtain at least 1 composite sample for each load delivered.
	a. Slump: ASTM C 143/C 143M; Perform additional tests when concrete consistency appears to change.
	b. Air Content:  ASTM C 231, pressure method.
	c. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above.

	2. Test Cylinder Frequency: Obtain four standard 4” x 8” test cylinders for each 55 cubic yards of concrete or each day’s pour, whichever is more frequent.
	a. Compressive-Strength Tests:  ASTM C 39/C 39M; test 3 specimen cylinders at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of c...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	F. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Surface Sealing:
	1. Surfacing sealing products other than linseed oil and mineral spirits (50%-50% mix) shall not be used before providing Owner with independent laboratory documentation to establish conformance with ASTM C672/C672M and E303, AASHTO T 259 and T260, an...
	2. Before applying any sealer, the concrete shall be cleaned by pressure-washing or other means recommended by the product manufacturer and allowed to dry for at least 24 hours at temperatures above 60 degrees F (15 degrees C) and humidity’s below 60%.

	B. Joint and Crack Sealing:
	1. Where joints and cracks are to be sealed the joint opening shall be cleaned with compressed air to removal all foreign matter and all contact faces of the joint shall be cleaned to remove any loose or deleterious material. Sealing materials shall b...
	2. Follow manufacturer’s recommendations and instructions for mixing and installing joint materials. Top of sealing compound should be 1/8 to ¼ inches (3 to 6 mm) below adjacent concrete surface.
	3. Follow directions on the plan regarding crack routing to reduce concrete spalling at the crack faces and reduce water penetration.

	C. Full-Depth Repair:
	1. Follow lines and plan for extent of repair and provide joint types indicated on the plans. Minimum length of repair is 6 feet (2 m). The repair should not be less than half the panel width.
	2. Boundaries of repair shall be sawn to a depth equal to the depth of the slab. Concrete inside the repair boundary is to be removed and should be broken up with a pavement breaker or jackhammer. Breakup should begin at the center of the repair area.
	3. After concrete is removed, repair area is to be evaluated to determine its condition. All material that has been disturbed or that is loose should be removed and replaced with similar or improved materials. If standing water is observed in the repa...
	4. Provide compaction indicated on the plans for all new subgrade or subbase materials. Consideration of replacement of a deteriorated subgrade with concrete or controlled low-strength material (flowable –fill) per ACI 229R may be used only as approve...
	5. Dowels shall be installed by drilling holes into the exposed face of the existing slab. A quick-setting, non-shrinking mortar or a high-viscosity epoxy shall be used to grout the dowels into the existing slabs. All dowels should be straight and par...
	6. Concrete placement and finishing shall be as indicated on the plans. Extra attention shall be given to vibrating around the edges of the repair and the slab shall not be over-finished. Repairs shall be properly cured to ensure satisfactory performa...
	7. Protect repair area from traffic for at least 14 days after placement unless specially designed, high-early-strength concrete mixture is used. Maintain concrete free of pavement stains, discoloration, dirt, and other foreign material. Sweep concret...


	3.13 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (Store Maintenance and Repair and Retrofit Applications Only)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by the Euclid Chemica...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
	Crafco Inc. “Roadwaver Silicone-SL”
	Dow Corning 888
	Dow Corning 890-SL
	Sonneborn “Sonomeric 1 Sealant”
	Tremco “Vulkem 45”
	Hot-Applied Joint Sealant: ASTM D3405, Polymeric sealant.
	Crafco Inc. “ROADSAVER 22”
	W.R. Meadows, Inc. “SEALTIGHT HI-SPEC”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Cold-applied, fuel-resistant joint sealants.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealing non-traffic and traffic joints in locations not specified in this Section.
	2. Division 2 Section "Hot Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	3. Division 2 Section "Concrete Pavement Curb and Sidewalk" for constructing joints in concrete pavement.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.03 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.

	1.05 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:”Concrete Gray” or “Limestone Gray”.

	2.02 COLD-APPLIED JOINT SEALANTS
	A. Two-Part Polyurethane Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 2CSL”


	B. Single-Component, Self-Leveling, Polyurethane Joint Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 1CSL”
	b. Euclid Chemical “Eucolastic 1SL”


	C. Crack Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. (Exterior) Euclid Chemical “Eucolastic II”



	2.03 CONCRETE MORTAR
	A. Euclid Chemical “Euco-Speed” or “VersaSpeed,” Attn:  Philip Brandt, 877-438-3826
	B. Roadware “Flexible Cement II”

	2.04 JOINT FILLERS
	A. Joint Fillers: Resilient pre-molded bituminous impregnated fiberboard units complying with ASTM D 1751, asphalt-saturated cellulosic fiber, ASSHTO M 152, Type I: or ASTM D 1752, cork or self-expanding cork.

	2.05 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint filers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.06 PRIMERS
	A. Primers to be used with Concrete Mortars and Epoxy Crack Repair:  Euclid Chemical “Euco #352MV.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.  Remove all traces of any old sealant, dust, laitance, and grease, oils, curing compounds, f...
	B. Repair Applications: Rout all joints and cracks with a crack chaser or vacuum equipped saw. Assure all joint facings are clean and open with all traces of any old sealant or other deleterious materials removed.
	C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.03 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant closed cell polyethylene backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant mov...
	1. Joint width should be 4 times anticipated movement but not less than ¼ inch to ½ inch wide and the width to depth ratio should be equal. Movement should not exceed 25% of the minimum joint width.
	2. Joint interface should be sound, clean and dry.
	3. Do not leave gaps between ends of joint-sealant backings.
	4. Do not stretch, twist, puncture, or tear joint-sealant backings.
	5. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.
	6. Where depth of joint will prevent use of joint backing, an adhesive backed polyethylene tape must be installed to prevent three-sided adhesion.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Fill with two passes of sealant.
	3. Completely fill or over fill recesses in each joint configuration.
	4. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints so flush with adjacent slab edges.
	2. Dry tooling is preferred
	3. Only use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.04 INSTALLATION OF CRACK SEALANTS / FILLERS (For Repair and Retrofit Applications)
	A. General: Comply with crack joint-sealant / filler manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Pour or extrude sealant / filler into prepared crack in one direction and allow it to flow and level as necessary. Avoid overlapping the sealant to eliminate the entrapment of air. Tool as required to properly fill the crack.
	C. Adhere to all limitations and cautions for the polyurethane sealant as stated in the manufacturers printed information.

	3.05 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.  Excess sealant and sme...

	3.06 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.07 PAVEMENT-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete pavement.
	c. Construction joints in cast-in-place concrete pavement.
	d. Saw joints in joints in cast-in-place concrete pavement.
	e. Routed and cleaned joints in existing cast-in-place pavement.
	f. Other joints as indicated.



	3.08 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (For Repair and Retrofit Applications)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by Euclid Chemical. R...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	B. Work:
	1. Work shall consist of furnishing all materials, labor, equipment, and supervision for construction of a Mechanically-Stabilized Earth (MSE) retention structure in accordance with these specifications and in reasonably close conformity with the line...
	2. This specification applies to MSE structures that are reinforced with geosynthetics and which use either modular block units or Welded Wire Fabric (WWF) “basket” facing systems.  Use of any other type of facing system for a geosynthetic-reinforced ...
	3. For the purposes of this specification, a Reinforced Soil Slope (RSS) is defined as an MSE earth retention structure with a batter greater than 20 degrees as measured from the vertical plane.  Any other MSE earth retention structure is designated a...
	4. This specification applies to MSE structures with a total maximum height of 45 feet and less.  MSE structures with a total height exceeding 45 feet are not addressed by this specification and shall require written approval by the Owner.
	5. All MSE structure applications are subject to the review and approval of the Owner.

	C. Related Sections include the following:
	1. Lowe’s Design and Development Criteria Sections 200 and 600.
	2. Division 2 Section "Earthwork" for excavation and compacted subgrade.
	3. Division 2 Section "Site Chain Link Fences and Gates".
	4. Division 2 Section “Storm Utility Drainage Piping”


	1.03 REFERENCE STANDARDS
	A. General:  Where specification and reference documents conflict, the Owner and design engineer will make the final determination of the applicable document.
	B. Design:
	1. Minimum Design Loads for Buildings and Other Structures – ASCE Standard ASCE/SEI 7-10.
	2. International Building Code (2012 edition).
	3. FHWA-NHI-10-024 and FHWA-NHI-10-025 – Mechanically Stabilized Earth Wall and Reinforced Soil Slopes Design and Construction Guidelines – Volumes I and II;
	4. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls, (2nd Edition);
	5. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual;

	C. Modular Block Units:
	1. ASTM C140 – Testing Methods of Sampling and Testing Concrete Masonry Units;
	2. ASTM C1262 – Standard Test Method for Evaluating the Freeze-Thaw Durability of Manufactured Concrete Masonry Units and Related Concrete Units;
	3. ASTM C1372 – Specification for Segmental Retaining Wall Units;
	4. ASTM D6638 – Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks)
	5. ASTM D6916 – Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

	D.  Welded Wire Fabric
	1. ASTM A82 – Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
	2. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; and
	3. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.

	E. Geosynthetics
	1. AASHTO M288-06 Geotextile Specification for Highway Applications;
	2. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing;
	3. ASTM D4595 – Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method;
	4. ASTM D4759 – Practice for Determining Specification Conformance of Geosynthetics;
	5. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles;
	6. ASTM D5262 – Test Method for Evaluating the Unconfined Creep Behavior of Geosynthetics;
	7. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method;
	8. ASTM D5818 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage;
	9. ASTM D6637 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; and
	10. ASTM D6706 – Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil; and
	11. ASTM D6992 – Standard Test Method for Accelerated Tensile Creep and Creep-Rupture of Geosynthetic Materials Based on Time-Temperature Superposition Using the Stepped Isothermal Method.

	F. Soils
	1. AASHTO T-104 – Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate
	2. AASHTO T-267 – Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition;
	3. AASHTO T-289 – Determining pH of Soil for Use in Corrosion Testing;
	4. ASTM D422 – Test Method for Particle-Size Analysis of Soils;
	5. ASTM D698 – Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort;
	6. ASTM D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort;
	7. ASTM D2487 – Test Method for Classification of Soils for Engineering Purposes (Unified Soil Classification System);
	8. ASTM D3080 – Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions;
	9. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
	10. ASTM D4767 – Test Method for Consolidated-Undrained Triaxial Compression Test on Cohesive Soils; and
	11. ASTM D4972 – Standard Test Method for pH of Soils.

	G. Drainage Pipe
	1. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; and
	2. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and Fittings


	1.04 SUBMITTALS
	A. Product Data:  At the time of bid, the General Contractor shall submit technical specifications and product data from the manufacturer’s for the following:
	1. Geosynthetic Reinforcement.
	2. Facing System.
	3. Drainage Pipe.
	4. Drainage Composite.
	5. Geotextile Filter
	6. If Modular Block is used, material tests specified in Part 2.01 of this specification prior to wall construction

	B. Qualification Data Submittal:  Per Part 1.05(A)
	C.  Design Submittal.
	1. If Owner furnishes construction drawings for the MSE, no design submittal is required by the General Contractor.
	2. If the General Contractor is to furnish construction drawings for the MSE, drawings shall be submitted to the Owner at least 45 days prior to ordering MSE structure materials.
	3. If the General Contractor or Developer is to furnish construction drawings for the MSE, three (3) sets of drawings shall be submitted to the Owner for review and approval. The submittal shall include the following:
	a. Signed, sealed and dated drawings and calculations prepared in accordance with Lowe’s Design and Development Criteria (LDDC).
	b. Statement of DEOR experience and documentation as specified in Part 1.05.
	c. DEOR certificates of insurance.


	D. Samples for Initial Selection:  For the following:
	1. Facing System.
	2. Modular Block (if used)
	3. WWF (if used)

	E. Samples for Verification:
	1. Full-size units of Facing System and Modular Block
	2. Geosynthetic Reinforcement
	3. Geotextile Filter


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  The MSE Contractor shall document compliance with the following:
	1. Experience:
	a. Construction of no less than 500,000 square feet of MSE structures within the five-year-period that precedes the project.
	b. Construction experience with a minimum 100,000 square feet of MSE structures with the proposed facing system (i.e. modular block or WWF)
	c. Construction of five (5) MSE structures with heights that are comparable (within 4 feet) to that proposed; and,
	d. Construction of at least 100,000 square feet of the modular block system proposed within the past two years.

	2. Experience documentation to include:
	a. Project name and location
	b. Date of construction
	c. Contact information of Owner or General Contractor
	d. Type of MSE facing system used and if modular block provide type
	e. Maximum MSE structure height constructed
	f. Face area of MSE structure

	3. License: Installer shall be a Licensed Contractor in the state where the project is located (if applicable in location where project is located).
	4. General Contractor- Furnished MSE Structure Design: Where the General Contractor is to furnish a design submittal for the Owner’s review and approval, the design engineer of record shall meet the following requirements:
	a. The MSE structure Design Engineer of Record (DEOR) shall be licensed in the state or province where the project is located.
	b. The DEOR shall be independently capable of performing all internal and external stability analyses, including those for compound and global failure.
	c. The DEOR shall provide documentation to verify at minimum 40,000 square feet of MSE structure during each of the preceding five years; 100,000 square feet of MSE structures with the proposed facing system type; and, 20,000 square feet of the specif...
	d. Documentation required shall include project name and location; date of design; contact information for client; type of MSE facing system; specified modular block, maximum MSE structure height; and, face area of each MSE structure.
	e. The Owner reserves the right to reject the design services of engineers who, in the sole opinion of the Owner, do not possess the required engineering capability.



	1.06 QUALITY CONTROL
	A. The Owner shall review all submittals for materials, design, DEOR qualifications and MSE structure Contractor qualifications
	B. The Owner shall appoint, at its cost, an Inspection Engineer who is experienced with the construction of MSE structures to perform inspection and testing.
	C. The Inspection Engineer shall perform the following:
	1. Inspect the construction of the MSE structure for conformance with construction drawings and the requirements of this section.
	2. Verify soil installed in the reinforced soil zone conforms specification found in 2.04 or as specified on the construction drawings.
	3. Verify fill soil installed in retained and foundation zones exhibits shear strength specified by the DEOR.
	4. Verify shear strength of insitu soil assumed by DEOR is appropriate.
	5. Inspect and document soil compaction in accordance with these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Test elevation; and
	h. Distance of test location behind MSE structure face.

	6. Insure that excavated slopes are bench-cut;
	7. Notify the MSE structure Contractor of deficiencies and provide Contractor with opportunity to repair;
	8. Notify General Contractor and Owner of any deficiency that has not been corrected; and
	9. Document inspection results.

	D. Owner’s engagement of Inspection Engineer does not relieve MSE Contractor of responsibility to erect the MSE structure in accordance with construction drawings and these Specifications
	E. Compacted density and moisture content of soil in the reinforced soil zone shall be tested in accordance with the following:
	1. At least once per every 1000 square feet (in plan) per 8-inch-thick vertical lift; and
	2. At least once per every 2 feet of vertical MSE structure erection.

	F. The MSE structure Contractor, General Contractor, and Inspection Engineer shall provide a written and notarized certification to the Owner that states that the MSE structure has been constructed in accordance with the approved construction drawings...

	1.07 WARRANTY:
	A. MSE structure Contractors shall be required to provide a five (5) year labor warranty on each Lowe’s project.  This labor warranty is in addition to a ten (10) year product warranty provided by the modular block unit manufacturer.  All invoices ind...

	1.08 PRE-CONSTRUCTION MEETING
	A. The Owner reserves the right to require a pre-construction meeting.  The Owner will determine the location and agenda of the meeting.
	B. If a pre-construction meeting is required, the General Contractor shall be responsible for its arrangement.  Required attendance shall include the General Contractor, DEOR, Wall/RSS Contractor, Grading Contractor, the Inspection Engineer and the In...
	C. Pre-Construction Meeting Agenda:
	1. DEOR to explain all aspects of the MSE structure construction drawings;
	2. DEOR to explain the required bearing capacity of soil below the MSE structure to  the Inspection Engineer;
	3. DEOR to explain the required shear strength of fill soil in the retained and foundation zones to the Inspection Engineer;
	4. DEOR to explain the shear strength of in-situ soil assumed by the DEOR to the Inspection Engineer;
	5. DEOR to explain any measures that are required to coordinate the installation of utilities or other obstruction in the reinforced zone.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. The MSE structure Contractor shall inspect the materials upon delivery to assure that proper type, grade, and color material has been received
	B. The MSE structure Contractor shall store and handle all materials in accordance with manufacturer's recommendations, as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature changes, contaminants, corro...
	C. The MSE structure Contractor shall protect the materials from damage.  Damaged material shall not be installed in the MSE structure.
	D. Geosynthetics
	1. All geosynthetics shall be handled in accordance with ASTM D4873.  Materials shall be stored off the ground and protected from precipitation, sunlight, dirt, and damage.
	2. Geosynthetic reinforcement shall be marked in such a manner as to make the style of the material readily identifiable to both the construction crew and the Inspection Engineer after the manufacturer’s packaging is removed.


	1.10 PROJECT DESIGN
	A. The MSE structure Design Engineer of Record (DEOR), shall coordinate project design with project Civil Engineer, project Geotechnical Engineer and Owner.
	B. If engaged by the Owner, or if engaged by the General Contractor, the MSE DEOR shall provide the Owner a certificate of professional liability insurance to verify the following amounts of coverage:
	1. Professional Liability Insurance - $2 million per claim with $2 million general aggregate.
	2. Commercial General Liability - $2 million per occurrence with $4 million general aggregate. Josh - can you verify general and auto requirements
	3. Automotive Liability
	a. Bodily Injury - $1 million each occurrence
	b. Property Damage - $1 million each occurrence
	c. General Aggregate - $2 million


	C. The DEOR shall be furnished the information required to perform the design in accordance with this section, including the following:
	1. the most current version of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;
	2. the electronic CAD file;
	3. the report of geotechnical investigation and all relevant supplemental reports;
	4. the Geotechnical Engineer’s recommendation for effective shear strength and total shear strength (as applicable) parameters for insitu soils at the MSE structure and soil that may potentially be used as fill soil in the reinforced, retained, and fo...


	1.11 SAFETY FENCE
	A. A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height.  Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authoritie...

	1.12 PROJECT CONDITIONS
	A. The Contractor shall inspect on-site grades and conditions prior to construction.  The Owner and DEOR shall be notified immediately if on-site conditions differ from those upon which the wall design is based.
	B. The Inspection Engineer shall verify that the in-situ soil shear strengths assumed by the DEOR are adequately conservative.


	PART 2 -  PRODUCTS
	2.01 MODULAR BLOCK RETAINING WALL UNITS
	A. Manufacturer Experience – All units for a given project shall be obtained from a single manufacturer.  Manufacturer shall have a minimum of 1 year experience and shall have produced at least 100,000 square feet of the units.
	B. Modular block retaining wall and cap units shall satisfy the criteria of ASTM C1372 except as follows:
	1. Wall and cap units shall exhibit a minimum 28-day compressive strength of 4000 psi.
	2. Unit dimensions shall not differ more than ±1/8 inch except height.  The height of units shall not differ more than ±1/16 inch from the manufacturer’s and DEOR’s specified dimensions and other units shipped to the job site, as measured in accordanc...
	3. A report of test results that demonstrate compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 120 days of block delivery.

	C. Freeze-thaw durability
	1. Freeze-thaw durability of wall and cap units shall be evaluated in accordance with ASTM C1372.
	2. A report of test results that demonstrates compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 24 months.

	D. Inter-block shear properties of modular blocks shall be evaluated in accordance with ASTM D6916.
	E. Connection strength between modular block units and geosynthetic reinforcement shall be evaluated in accordance with ASTM D6638.
	F. All units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or permanence of wall construction or create an unsatisfactorily appearance as determined by the Owner. ...
	G. Unit-to-unit setback shall correspond to a batter no less than 4 degrees as measured from the vertical plane.
	H. Modular block system are approved for use as follows:
	I. If the Owner furnishes construction drawings for the modular block retaining wall, then the base bid shall include the specified block system.  An alternate bid may be submitted in addition to the base bid.  However, the alternate bid must comprise...
	J. The Owner reserves the right to reject any approved modular block system based on specific project concerns or site conditions.

	2.02 WELDED WIRE FABRIC
	A. Welded wire fabric shall be used only for MSE applications where the batter of the structure’s face is 6 degrees or more as measured from a vertical plane.
	B. Welded wire fabric may be used as a component of the MSE structure facing system only if the face is to be vegetated or where fill immediately behind the WWF will comprise rock.  Other applications of WWF as a structure’s face shall require the pri...
	C. Physical Properties
	1. WWF and struts shall be fabricated of steel wire that satisfies the criteria of ASTM A82.
	2. The WWF and struts shall satisfy the criteria of ASTM A185.
	3. WWF and struts shall be zinc-coated (hot-dip galvanized) in accordance with the requirements of ASTM A123.
	4. Minimum wire diameter of WWF and struts is 0.2043 inches (Gauge No. 4).  The maximum distance between WWF wires is 4.0 inches (i.e. W-Number 4x4-W4.0/W4.0).  DEOR shall specify WWF and struts with greater wire diameter and smaller apertures if indi...
	5. WWF shall comprise L-shaped “baskets” with a maximum width and height of 18 inches.


	2.03 GEOSYNTHETIC EARTH REINFORCEMENT
	A. Geosynthetic reinforcement may comprise geotextiles or geogrids manufactured from polyester (PET) or high-density polyethylene (HDPE).
	B. The ultimate tensile strength (TULT) of geosynthetic reinforcement shall be measured in accordance with ASTM D4595 or ASTM D6637.
	C. Geosynthetic-Soil Friction Properties
	1. Coefficient of soil-geosynthetic-soil interaction for evaluation of pullout resistance shall be measured in accordance with ASTM D6706.
	2. Coefficient of direct sliding (CDS) shall be measured in accordance with ASTM D5321.
	3.  The geosynthetic pullout and interface shear characteristics shall be assessed in accordance with Section 3.4 of FHWA NHI-10-024.

	D. Long-Term Tensile Strength – long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5.2 of FHWA NHI-010-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-024.
	2. Minimum installation damage reduction factor (RFID) shall be 1.05.  Value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure.
	3. Minimum durability reduction factor (RFD) shall be 1.1. Overall factor of safety (FS) shall be 1.5 for all MSE structures.

	E. The value of Tal shall be 1,100 lb/ft or greater.
	F. Polyester Reinforcement
	1. Reinforcement manufactured from PET shall exhibit an average molecular weight greater than 25,000 (Mn > 25,000) and a carboxyl end group less than 30 (CEG<30).  Reinforcement that comprises PET is limited to use in soil that exhibits a pH between 3...
	2. Reinforcement manufactured from PET shall not be used in applications where it is inserted in precast concrete panels or blocks.

	G. High-Density Polyethylene Reinforcement – HDPE geogrid reinforcement manufactured using a punch and draw process may not be compatible with most of the modular blocks currently approved by the Owner because the geogrid can create point loads that r...

	2.04 REINFORCED SOIL FILL
	A. MSE Retaining Wall
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<10 (ASTM D4318).
	2. Organic Content - <1% (AASHTO T-267).
	3. If PET geosynthetic is used then 3<pH<9 (ASTM D4972).
	4. If HDPE geosynthetic is used then pH>3 (ASTM D4972).
	5. Shear Strength – the effective angle of internal friction shall be at least 30 degrees.
	6. Soundness – soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	B. Geosynthetic Reinforced Soil Slope
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<20 (ASTM D4318).
	2. If PET geosynthetic is used then 3<pH<9.
	3. If HDPE geosynthetic is used then pH>3.
	4. Shear Strength – the effective angle of internal friction (’) shall be at least 30 degrees.
	5. Soundness – the soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	C. Reinforced fill soil for MSE structures where PET geosynthetic reinforcement is used shall not comprise crushed or recycled concrete.
	D. Reinforced fill soil for all MSE structures shall not comprise shale, recycled asphalt, or any other type of material that has a tendency to degrade, creep or experience a loss of shear strength over time.

	2.05 GEOTEXTILE FILTER
	A. Geotextiles used for separation and stabilization applications shall be specified in accordance with AASHTO M288-06.
	B. Geotextiles used in filter applications shall comprise needle-punched nonwoven or woven monofilament polypropylene material.  The physical and hydraulic properties of geotextile filters shall be specified in accordance with AASHTO M288-06.

	2.06 MODULAR BLOCK UNIT CORE FILL
	A. Granular fill soil shall be placed within all modular block units that are manufactured with a hollow core that penetrates both the top and bottom of the unit.
	B. Modular block unit fill shall satisfy ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP) with a maximum particle size of 1.5 inch.

	2.07 LEVELING PAD
	A. A leveling pad shall be installed below the face of MSE retaining walls with a modular block face.
	B. The leveling pad may comprise gravel that satisfies ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP).  It may also comprise concrete that satisfies criteria for Class B as defined in AASHTO Division II, Section 8.1.2.

	2.08 DRAINAGE
	A. Drainage Gravel:
	1. Gravel used in drainage applications of all MSE structures shall comprise material that satisfies ASTM C33 criteria for classification as No. 57 or No. 67 stone.

	B. Drainage Composite:
	1. Drainage composites may be used to construct a chimney drain between the reinforced and retained soil zones.  If a drainage composite is used, it shall comprise one of the following:
	a. J-Drain 302 as manufactured by JDR Enterprises, Inc. of Alpharetta, GA (ph. 800-843-7569, www.j-drain.com);
	b. AmerNet 4 as manufactured by American Wick Drain Corporation of Monroe, NC (Ph. 800-242-9425, www.americanwick.com); or
	c. StrataDrain as manufactured by Strata Systems, Inc. of Cumming, GA) ph. 800-680-7750, www.geogrid.com).

	2. Alternate drainage composites may be submitted for Owner review and approval.  However, they shall comprise two layers of nonwoven needle-punched polypropylene geotextile laminated to a polyethylene or polypropylene geonet core.  Drainage composite...

	C. Drainage Pipe:
	1. Drainage collection pipe shall be a perforated or slotted HDPE or PVC pipe.  Perforations or slots shall be sized to prevent migration of core fill gravel into the pipe.
	2. HDPE Drainage pipe shall be manufactured in accordance with ASTM F405.



	PART 3 -  WALL DESIGN REQUIREMENTS
	3.01 GENERAL
	A. Design of MSE structures shall satisfy these specifications.  Where local design or building code requirements exceed these specifications, the local requirements shall be satisfied.
	B. Additional design requirements are presented in Section 200 – Lowe’s Development and Design Criteria.  The DEOR, as well as the project Geotechnical and Civil Engineers shall review this document and shall incorporate requirements as applicable.
	C. Statement of Design Certification
	1. DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	a. “I (full name) certify I have read and understand specifications DIVISION 02800 –MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and Section 200 – Lowe’s Development and Design Criteria.  I further certify this de...

	2. The DEOR shall note any exceptions to these specifications that have been approved by the Owner. Any exceptions shall be clearly indicated in the DEOR statement.
	3. Approval of exceptions by Lowe’s must be made in writing by the Director of Engineering and Construction for the region in which the site is located.


	3.02 METHODOLOGY
	A. MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 200 – Lowe’s Development and Design Criteria;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	B. Reinforced Soil Slope designs shall be based upon these specifications and one of the following
	1. Section 200 – Lowe’s Development and Design Criteria; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	C. These Specifications and Section 200 – Lowe’s Development and Design Criteria prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls or National Concrete Masonry Association’s S...


	PART 4 -  EXECUTION
	4.01 GENERAL
	A. All work shall be performed in accordance with OSHA requirements.
	B. All work shall be inspected by the Inspection Engineer who shall be engaged by the Owner.

	4.02 EXAMINATION
	A. Examine areas indicated to receive structure construction, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	4.03 PREPARATION
	A. Fill Soil:
	1. Inspection Engineer shall verify that fill soil installed in the reinforced soil zone satisfies the criteria of this section.
	2. Inspection Engineer shall verify that fill soil installed in the foundation and retained soil zone satisfies the specification of the DEOR as shown on the construction drawings.  At a minimum, the foundation and retained soil zone shall be proofrol...

	B. Excavation:
	1. Contractor shall excavate to the lines and grades required for construction of the MSE structure as shown on design drawings.  Contractor shall minimize over-excavation.  Excavation support, if required, shall be the responsibility of the Contractor.
	2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications by the DEOR and Division 2 Section 02300 – Earthwork.
	3. Embankment excavations shall be bench cut.

	C. Foundation Preparation:
	1. Prior to construction of the MSE structure, reinforced soil zone shall be cleared and grubbed.  Topsoil, brush, frozen soil and organic material shall be removed.  All foundation soil that Inspection Engineer designates as unsuitable shall be remov...
	2. Following excavation for the reinforced soil zone foundation, the Inspection Engineer shall evaluate in-situ soil in the foundation and retained soil zones.
	a. Inspection Engineer shall verify shear strength of in-situ soil assumed by the DEOR is appropriate.  Inspection Engineer shall immediately stop work and notify Owner if in-situ soil shear strength is found to be unsuitable.
	b. Inspection Engineer shall verify that the foundation soil exhibits sufficient allowable bearing capacity.


	D. Leveling Pad
	1. Leveling pad is required for modular block retaining walls.
	2. Leveling pad shall be constructed of materials per this specification.
	3. Leveling pad shall be a minimum of 6 inches thick and 1at least 12 inches wider that the proposed modular block units. It shall be constructed to provide a level and hard surface on which to place the first course of modular block units.
	4. Gravel used for a leveling pad shall be compacted with a minimum of three passes of a vibratory sled and to the satisfaction of the Inspection Engineer.


	4.04 MSE STRUCTURE INSTALLATION
	A. MSE structure shall be constructed in accordance with the construction drawings, these specifications, and the recommendations of the manufacturers of the MSE structure components.  Where conflicts between the manufacturers’ recommendations and the...
	B. Internal drainage components (i.e. drain pipe, drainage blanket, chimney drain, and geotextile filter) shall be installed as shown on the construction drawings.
	C. Geosynthetic Reinforcement Installation
	1. Geosynthetic reinforcement shall be installed at the locations and elevations shown on the construction drawings and on fill soil that level and compacted to specification.
	2. Panels of geosynthetic reinforcement shall be tensioned such that folds and wrinkles are removed before fill soil is placed.  Panels shall be staked or anchored as necessary to maintain taut condition.
	3. Adjacent reinforcement panels shall be abutted. Reinforcement panels may overlap at MSE structure radii.
	4. Rubber tire vehicles may operate directly on geosynthetic reinforcement at speeds less than 10 mph.  Sudden braking and turning shall be avoided.  Tracked vehicles may not operate directly on geosynthetic reinforcement with less than 8 inches of co...

	D. Modular Block Unit Installation
	1. Modular block units shall be installed at locations and elevations shown on the construction drawings.
	2. Modular block core fill gravel shall be installed within all modular units with vertically-oriented cores that penetrate the top and bottom of the unit.  Core fill shall also be placed behind the unit to a distance of at least 12 inches.
	3. Core fill gravel and reinforced fill soil shall be installed after placement of each course of modular block units.  No more than one course of modular block units may be stacked before core fill gravel and reinforced soil is installed.
	4. If approved by the modular block unit manufacturer, asphalt shingles may be used as shims between courses of block units that do not coincide with layers of geosynthetic reinforcement.  Use of other types of shim material is not permitted without p...
	5. Broken, chipped, stained, or otherwise damaged units shall not be placed in the wall.
	6. Cap units shall be secured with an adhesive in accordance with the modular block manufacturer’s recommendations.

	E. Welded Wire Fabric Form Installation
	1. Welded wire fabric baskets shall be installed at locations and elevations shown on the construction drawings.
	2. Basket forms shall be overlapped a minimum of 4 inches and secured with reinforcing steel wire.
	3. Steel struts shall be spaced no more than 24 inches O.C.

	F. Fill Soil Placement
	1. For MSE structures with modular block facing units, at elevations that correspond to layers of geosynthetic reinforcement, the top of the compacted soil lift behind the course of modular blocks shall be 2 inches above the top of modular blocks.
	2. Soil installed in the reinforced zone of the MSE structure shall be compacted as follows:
	3. Within 4 feet of the wall face, soil shall be compacted using only walk-behind equipment and to within 93 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 90 percent as measured in accordan...
	4. Within 18 inches of a pavement section, soil shall be compacted to within 100 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 97 percent as measured in accordance with ASTM D1557 (modified...
	5. Soil shall be installed in lifts that do not exceed a compacted thickness of 8 inches.
	6. Compaction requirements for walls taller than 45 feet will be evaluated by the Owner on a case-by-case basis.
	7. Heavy (i.e. ride-on) equipment shall not be operated within 4 feet of the MSE structure face.
	8. At the end of each work day, the surface of the last lift of reinforced soil shall be graded away from the MSE structure face and compacted.
	9. General Contractor shall protect the MSE structure against surface water runoff at all times by using of berms, diversion ditches, temporary drains, and other measures necessary to prevent damage to the MSE structure.

	G. The tolerances for construction of a modular block retaining wall shall be as follows:
	1. Batter Tolerance - finished wall batter shall be within 2 degrees of the design batter for the specified modular block unit.
	2. Horizontal Tolerance – elevation of modular block units shall deviate no more than 1 inch over a span of 10 feet when measured using a straight edge placed horizontally across the top of the modular block course.
	3. Vertical Tolerance – wall face shall deviate no more than 2 inches over a span of 10 feet from a plane defined by a straight edge that is oriented vertically and placed against the wall face.


	4.05 OBSTRUCTIONS IN REINFORCED SOIL ZONE
	A. The MSE structure Contractor shall provide for obstructions in the reinforced soil zone in accordance with the construction drawings.
	B. If there are obstructions in the reinforced soil zone for which the construction drawings do not account, affected portion of the MSE structure shall not be built until a written description of the required procedures is provided by the DEOR.

	4.06 COMPLETION
	A. A minimum of 12 inches of low-permeability fill shall be placed over the reinforced soil zone of the MSE structure.  The soil shall be graded to prevent ponding of water behind the MSE structure.
	B. The General Contractor shall confirm that as-built modular block wall geometries conform to requirements  of this section.  The General Contractor shall notify the Owner of any deviations.
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	PART 1 -  GENERAL
	1.01 NATIONAL ACCOUNT PRICING
	1.02 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.03 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.
	15. Flow Sensors
	16. Master Valves


	1.04 DEFINITIONS
	A. Circuit or Lateral Piping:  Downstream from control valve to sprinklers, drip emitters, drip tubing or drain valves.  Piping is under pressure only during remote control valve operation and flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.05 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Other Components.  The location of backflow preventers, mainline piping, remote control valve piping, flow sensors and master valve is approximate and should adhere to the following conditions:
	1. Backflow preventer should be located directly in line with water meter and in accordance with local water district regulations for setback from sidewalk, street and/or curbs.
	2. Mainline piping shall be located a minimum of 12” behind curbs or sidewalks. Alignment of mainline piping shall be straight runs with 90 degree intersections. Where piping must follow curvilinear boundaries, the degree of deflection should not exce...
	3. Sprinkler heads spacing and location are shown to provide 100% coverage within fixed or identified boundaries within the landscape. Sprinkler head spacing shall never be stretched beyond the rated radius of the sprinkler head being installed. Addit...
	4. Drip emitters and drip tubing locations shall be adjusted to fall within the drip line of the tree or shrub that is to be irrigated. Drip tubing spacing shall be adjusted to be evenly spaced within the designated planter or plant bed. Do not reduce...


	1.06 SUBMITTALS
	A. Product Data:  Irrigation product to be used shall be submitted as an upload to the Owner via “Civil Submittals” folder on Site Folio.
	1. As an alternative Product Data may be submitted in a quantity of 3 copies in 8-1/2” x 11” three ring notebooks, labeled with the date, job name, location, contractor name and contact number. Submittal shall contain a table of contents conforming to...
	2. The first submittal is expected to be complete with catalog cuts, circled model numbers, certificates of compliance for piping or PVC solvent, or other materials.
	3. Lowe’s expects no more than 2 submittals are necessary. Submittals exceeding two will be billed at an hourly rate of not less than $100.00/hour for a minimum of 2 hours. Each time notebooks are submitted a new submittal date shall be shown below th...
	4. Work may not be initiated without complete approval of the submitted information. Starting work without written consent by the Owner shall be at the contractor’s risk.

	B. Wiring Diagrams:  For power, signal, and control wiring if equipment includes wiring.
	C. Design Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as ...
	1. Drawings to include irrigation system design or shop drawings including but not limited to piping, sprinkler heads, valves, wiring, and controls.
	2. Drawings shall include layout referenced to adjacent rights-of –ways if required to be irrigated.
	3. Drawings shall show:
	a. Static pressure (psi) and gallons per minute (gpm) upon which the design is based;
	b. Complete system layout indicating placement of piping, controls, control boxes, valves, required sleeves, etc…
	c. All pipe sizes, materials and class ratings
	d. All manufacturers and model numbers
	e. Design calculations for each zone
	f. Specifications for each type of sprinkler head showing nozzle, spray pattern, radius, gpm/head, operation psi, size, etc…
	g. Detailed installation requirements must be provided for all irrigation system components
	h. A comprehensive written specification must accompany the drawings; and,
	i. All design, drawings, specifications and materials must be approved by the Owner prior to the start of any installation of the irrigation system.
	j. Design intent, inclusive of maximum flow rate, delivery water pressure and the number of stations that can be operated at one time.
	k. Drawing shall include a separate water meter dedicated for landscape irrigation.
	l. Indicate location of irrigation controller with 120 volt power. Controller shall be located as indicated on the Drawings.
	m. Drawings shall include a completed WeatherTRAK Smart Water Manager Installation and Programs Settings Worksheet.
	n. Indicate location and size of flow sensor and master valve.
	o. Indicate location of rain sensor transmitter in relationship to irrigation controller.


	D. Qualification Data:  For qualified Installer, see Part 1.06.
	E. Irrigation Zone Charts. Two color copies of irrigation zone charts shall be submitted before final payment can be made. Both charts shall be laminated and one chart shall be located within each controller for future reference.
	F. Controller Programming:  Complete the controller manufacturer’s site profile worksheet and provide two laminated copies, one that is left behind in the controller with the irrigation zone charts. Send a copy to HydroPoint Data Systems via fax or em...
	G. “As-Built” (Record) Drawings: The Contractor shall maintain one record set of drawings of the irrigation system in good condition at the site and mark on them the exact ‘record’. The Contractor shall make a daily record of all work installed during...
	1. At the time of the irrigation mainline test, the Contractor shall provide a preliminary set of “As-Built” (Record) drawings to the Owner.
	2. On or before the date of final inspection, the Contractor shall deliver 2 sets of As-Built drawings to the Owner. As-Built information furnished on a CD will take the place of one set of As-Built drawings. The delivery of this information shall not...

	H. Operation and Maintenance Data:  Contractor to furnish two (2) each for sprinklers, controllers and automatic control valves to include in operation and maintenance manuals. Manuals may be loose-leaf and shall contain complete exploded drawings of ...

	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installation Contractor must have completed a WeatherTRAK Authorized Contractor Education program prior to installation of the WeatherTRAK Controller. Any Lowe’s contractor may obtain training in person or online at no cost by calling HydroPoint at...
	2. An employer of workers that include a Certified Irrigation Contractor qualified by The Irrigation Association, and partner with the EPA WaterSense Program www.epa.gov/watersense.  A listing of certified individuals can be found on The Irrigation As...
	3. A valid Landscape Contractor’s License (where required), and local business license.

	B. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety order of Division of Industrial Safety; the Uniform Building Code and other applicable laws and regulations, including any regulatory authorities hav...
	2. Should the contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	C. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper ti...
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Equipment powered by 120 volt power to be UL approved. Certificates of comp...
	E. Substitutions
	1. The Contractor shall submit reason for substitution request that supports design criteria. Submittal must be in written form. Reasoning shall support system improvements such as extended warranty, improvements to long-term system maintenance or usa...
	2. The Contractor shall use materials as specified on the drawings and within the specifications. Material other than that specified will be permitted only after written application by the Contractor and written approval by the Owner.
	3. Substitutions will only be allowed when in the best interest of the Owner.
	4. The installation of any approved substitution must be made to the satisfaction of the Owner and without additional cost.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping and fittings protected from direct sunlight by means of tarps, storage containers or other strategies to avoid long term exposure to UV rays.  Support to prevent sagging and bending.

	1.09 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner’s Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner’s written permission.


	1.010 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Gear Driven 2 units.
	2. Stream Spray Sprinklers:  5 units.
	3. Bubblers:  2 units.
	4. Emitters:  2 units.
	5. Drip-Tube System Tubing:  50 feet.
	6. Soaker Tubes:  50 feet.
	7. Quick Coupler Keys: Three quick coupler keys and matching swivel hose cells.
	8. Valve Keys: Two valve keys for gate valves
	9. Ball Valves: Two extra ball valve handles.
	10. Controller Keys: Two keys for each controller (note WeatherTRAK controller keys are owner furnished).
	11. Special Tools: Two sets of special tools required for removing, disassembling and adjusting each type of sprinkler and valve supplied on the project
	12. Valve Boxes: One complete valve box with covers.
	13. Lifting Tools: One cover lifting tool for valve box.
	14. Remote Control Valves: One valve diaphragm and solenoids.



	PART 2 -  PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. All piping shall be from virgin parent material. The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles and dents. All pipe shall be National Sanitation Foundation (NSF) appro...
	C. PVC Pipe:  Non Pressure Rated shall be Class 200.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.

	D. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, Schedule 40 or Class 315. Outside diameter of pipe shall be the same as iron pipe.
	1. Pipe shall be marked at intervals (not to exceed 5 feet) with the following: Manufacturer’s name or trade mark, nominal pipe size, schedule, PVC type and grade, SDR rating class, working pressure at 73 degrees and NSF approval.
	2. When connection is plastic to metal, male adapters shall be hand tightened, plus one turn with a strap wrench.
	3. PVC Socket Fittings:  ASTM D 2467 and D-2467-73 NSF approved, Schedule 40.
	4. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends, Schedule 40.
	5. Sleeves: Piping for sleeving shall be high impact type pipe PVC 2110, minimum Schedule 40.
	a. Main and lateral line sleeves are to be at minimum 2 times the diameter of the largest pipe to be sleeved.
	b. Control wire sleeves shall be sufficient to hold the quantity of control and common wires. Electrical wires are not to be placed in the same sleeve with water pipes.



	2.02 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. Galvanized piping shall not be permitted; where a short length of ferrous piping is required, threaded brass piping shall be used.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  #705 Gray NSF approved. Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.03 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.

	2.04 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, shall be manual angle valve, provide product indicated on Drawings.
	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa).
	c. Body Material:  Brass or bronze with ball or ground-key plug.
	d. End Connections:  Matching piping.
	e. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch (75-mm) diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Use only full-port models to reduce friction loss. Provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full



	2.05 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2-1/2 (DN 50) and smaller; flanged for NPS 3 (DN 65 and DN 80).
	e. Pressure regulator shall exceed the measured incoming delivery pressure to be regulated.


	B. Plastic Pressure Regulating Valves for Drip Control Kit:
	1. Basis of Design Product: Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Senninger
	b. Rainbird PRF series
	c. Hunter Industries, Inc., PCZ Series Drip Zone Valve Kit

	2. Description:
	a. Main Valve Body: high impact plastic, cycolac-plastic or glass-reinforced plastic.
	b. Pattern: in-line.
	c. Trip: high impact plastic
	d. End Connections: female or male IPS threaded connections. Socket-type, solvent welded connections are not acceptable.


	C. Water Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. CLA-VAL Automatic Control Valves.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts ACV; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.  Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	a. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	b. Pattern:  Angle-valve design.
	c. Trim:  Stainless steel.
	d. Pressure Rating:  Initial pressure of 150 psig (1035 kPa) minimum.
	e. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65) and larger.



	2.06 AUTOMATIC CONTROL MASTER VALVES
	A. Bronze, or Cast Iron Automatic Control Normally Open Models for Master Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	Superior Model 3100 or 3300 series
	Bermad Model 100 Series w/ ASCO low current draw solenoid
	Griswold Model 2160
	Wilkins series
	2. Description:  Cast-bronze body, normally open, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.07 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves (Normally Closed and Open Models):
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol 100 Series, 200B Series
	b. Hunter Industries Incorporated ICV Valve
	c. Rain Bird Corporation PEB or PESB Series
	d. Toro Company (The); Irrigation Division 252 or P-220 Series

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Pressure Regulating Valves (Normally Closed Only –NOT Allowed for Drip Applications):
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, P220 Series
	b. Rainbird, PESB-R Series, EFB-CP Series
	c. Hunter HBV Series, ICV Series

	2. Description:
	a. Cast bronze bodies and bonnets or for plastic models, glass-enforced nylon material including valve bonnet. Pressure regulation device can be a permanent or after –sale accessory as needed. Pressure regulation range shall be from 15 to 220 PSI.



	2.08 DRIP FILTERS
	A. Drip Filters
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, Plastic Y Filters
	b. Rainbird, RBY Filters
	c. Hunter Industries Inc., HY Filters

	2. Description:
	a. Case: High impact plastic or glass-reinforced nylon
	b. Screen: Removable stainless steel or plastic mesh
	c. Inlet: Male or female IPS threads.



	2.09 WIRED OR WIRELESS RAIN OR RAIN/FREEZE SENSORS
	A. Rain Sensors
	1. National Account Product (Owner furnished with WeatherTRAK Controller package).
	2. Manufacturers: Subject to compliance with requirements, one of the following will be part of the irrigation controller package:
	a. Irritrol, RFS 1000 Wired or Wireless Rain/Freeze Series
	b. Toro, TWRS Wired or Wireless Rain/Freeze Series
	c. Hunter, Wired or Wireless Rain-Clik



	2.10 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.11 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.13 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html
	b. Rain Bird Corporation. (1-800-724-6247. http://www.rainbird.com/contact.htm
	c. Toro Company (The); Irrigation Division. 888-384-9939.  http://www.toro.com/contact/index.html

	2. Description:
	a. Body Material:  ABS.
	b. Retraction Spring:  Stainless steel.
	c. Internal Parts:  Corrosion resistant.
	d. Pressure regulating


	C. Plastic, Pop-up “Fixed” Stream Spray Sprinklers with a 40 psi internal pressure regulator due to the optimum performance of a MP Rotator Nozzle:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS.
	b. Nozzle:  MP Rotator.
	c. Retraction Spring:  Stainless steel.
	d. Internal Parts:  Corrosion resistant.
	e. Pattern:  Adjustable, with flow adjustment.
	f. 40 psi internal pressure regulator


	D. Plastic Flood Bubblers (Pressure Compensating)
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol, 533 Bubbler Series
	b. Toro, 571 Flood Bubbler Series
	c. Rain Bird, 1400 Series
	d. Hunter PCB or PCN Bubbler Series

	2. Description
	a. Body Material: Corrosion-proof and rubber construction
	b. Pattern: Full circle
	c. Pressure: Pressure regulating
	d. Threads: ½” internal, IPS female threads.


	E. Plastic Shrub Sprinklers (only if used, see Lowe’s Development Criteria):
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS or other plastic.
	b. Pattern:  Adjustable, with flow adjustment.
	c. 40 psi internal pressure regulator



	2.14 QUICK COUPLERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Hunter Industries Incorporated.
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. For sites that use recycled or reclaimed water, use Acme-style quick couplers with purple-coded covers.


	2.15 DRIP EMITTER SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Industries Incorporated
	2. Netafim
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.

	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.


	D. Multiple-Outlet Emitter Systems:  Emitter with tubing and button-type outlets.
	1. Emitter:  With multiple outlets to deliver water to remote outlets.
	a. Body Material:  Plastic, with flow control.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.
	d. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.

	E. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	3. Drip tubing emitters shall be pressure compensating.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	G. Tree Root Watering Emitters:
	1. Hunter Industries, Inc., Hunter RZW specialty emitter.

	H. Off-Ground Supports:  Plastic stakes.
	I. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138 kPa).
	J. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	K. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	L. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.16 CONTROLLERS
	A. Manufacturers:  Subject to compliance with requirements, no substitutions will be accepted, provide product by:
	1. WeatherTRAK Smart Water Manager with 5 years ET Everywhere Service (National Account Pricing, furnished by Owner).

	B. WeatherTRAK Smart Water Manager 18-48 stations in 6-station increments or for systems less than 18 stations WeatherTRAK Light Commercial 6-18 stations in 6 station increments as approved by Lowe’s Design Engineering Director:
	1. Interior Control Enclosures:  UL compliance NEMA 3R rated, drip-proof, with key-lock entry and two matching keys.
	a. Body Material:  WeatherTRAK Smart Water Manager is Powder-coated cold-rolled steel WeatherTRAK Light Commercial is plastic.
	b. Mounting:    Surface type for wall.

	2. Control Transformer:  80-VA, 3.2 amp dual voltage (120 or 240 volts) with internal thermal fuse. Additional fuse protection shall be available on the power distribution PCB.
	3. Timing Device:  Adjustable, 24-hour, with 4 automated programming functions available for each station independently. Controller shall be capable of watering on any one of seven day water modes that can be assigned to any one of four programs.
	a. Non-volatile Memory: Real-time clock shall hold data for a period of 7-10 days, while all programming data shall be stored in non-volatile memory for up to 10 years.

	4. Sensor Compatibility:  Controller shall be compatible with both a wired or wireless rain sensor and Data Industrial IR-220 Series flow sensor series from 1” up to 4” size as well as “Insert-Type” models.
	5. Hand-held Remote Compatibility: The controller shall have direct compatibility with Rain Master “Pro MAS UA” and TRC “Commander” series hand-held remotes with cable extension from the receiver to the ET Pro2 central faceplate.
	6. Communication: Controller shall come standard with a wireless GPRS radio that provides two-way Internet communication between the controller and a web-based, password secured central software. This web application software shall have the ability to...
	7. Weather-Based Data: The controller shall be capable of receiving daily weather updates in the form of ET and adjusting a baseline calculated run time previously determined by the controller by integrating site and environmental values on a station ...
	8. Manual Watering: The controller shall have the ability to manually operate a single or all stations with user-defined run times from 1-99 minutes.
	9. AC Compatibility: The controller shall be compatible with optional AC input surge protection devices where applicable.
	10. Weather Validation: Daily ET data delivered to the controller shall be validated by internal climatologists before being sent to the controller. Direct connection to an on-site or off-site weather station without validation of delivered ET will no...


	2.17 Conduit: Underground plastic conduit for remote control wire to the controller or from the flow sensor to the controller shall be Schedule 80 Class III. FS W-C1094. Piping sweeps shall have a minimum radius of 12”.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Remote Control Wire: No. 14 AWG minimum, between controllers and automatic control valves (#12 AWG minimum for runs over 2,500 LF); color-coded different from feeder-circuit-cable jacket color; with insulation of different colors for different area...
	c. Wiring Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type wire-nut or connector, epoxy resin moisture seal, plastic molded enclosure, suitable for direct burial applications.
	1) 3M Direct Bury (DBY) splice kits by 3M Corporation, Austin, TX (512) 984-5667, no other equal will be accepted.


	2.18 Wiring: 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial. For wire installed in conduit use stranded THWN, 12 gauge wire per local and state electric code
	2.19 BOXES FOR AUTOMATIC CONTROL VALVES/QUICK COUPLERS
	A. Polymer-Concrete (or Injected Mold, or Structural Foam HDPE) Boxes:
	1. Location: Valve boxes shall be located in pervious landscape areas and shall not be subject to high traffic loading.
	2. Manufacturers: Valve boxes shall be constructed of polymer-concrete, injected-molded, or structural foam HDPE resin. Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Rain Bird VB-STD series.

	3. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Valve Box shall be Rectangular. Shut off Valves and Quick Coupler Valves shall be Round.
	c. Sidewall Material:  Polymer concrete or injected molded structural foam HDPE resin with lateral and vertical sidewall design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	d. Cover Material: Reinforced polymer concrete, or injected molded structural foam HDPE resin with cover design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	1) Color: Box and Lid to be green. (Local ordinances may require lids or boxes or both to be purple when recycled or reclaimed water is used – box and lid color shall be per local ordinance when recycled or reclaimed water is used).
	2) Lettering:  "VALVE BOX."



	B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches (75 mm) maximum.

	2.20 FLOW SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following; Creative Sensor Technology FSI-T10, FSI-T15 and FSI-T20 or Data Industrial – IR-220 Series (Badger Meter).  Only these models have direct compatibili...


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Existing utilities: Irrigation Contractor shall contact all appropriate utility companies prior to beginning installation, to locate underground utilities. Installation shall not commence until all underground utilities are located and marked.
	B. Schedule: The Irrigation Contractor shall carefully schedule the work with the Landscape Contractor in order to coordinate with other Site Contractors, Developers and Subcontractors. Schedule installation after completion of site grading. Irrigatio...
	C. Prior to Installation: Verify that the point of connection, flow rate, and static and dynamic pressures meet design criteria. Review planting plans in order to minimize conflicts between larger plant materials and irrigation heads. Review construct...
	D. Layout: It is the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure full and complete coverage (with 100% overlap) of all areas. Contractor shall make any necessary minor adjustments to layout as requir...
	1. Where possible, use same sprinkler with different nozzle that increases the radius to provide head-to-head coverage. Increase pipe sizing as needed to prevent hydraulically overloading the valve zone or causing unacceptable friction losses (higher ...
	2. For mainline pipe shown crossing parking lots, or parking lot islands, the mainline pipe shall be 12” inside the planting curbing. Avoid planting trees or shrubs directly above the mainline whenever possible.
	3. Do not install more than one remote control valve in a single rectangular valve box.
	4. Install quick couplers in 10” round valve boxes.
	5. If valve boxes are located in parking lot islands, install 6” from back of curb and away from corners where errant vehicular traffic may cause damage.
	6. Lay out work as accurately as possible to the submitted shop drawings.
	7. Sleeves are required wherever piping or electrical wires are placed under paved surfaces. Install sleeves prior to commencement of paving.
	8. Pipe sizes shall conform to those shown on the Drawings. Pipe size and valve size may not be changed unless approved in writing by the Owner.
	9. Where piping is shown on Drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planting (pervious) areas.

	E. Design Changes: Monetary consideration will not be made for any design change without written request by the Contractor and written approval by the Owner prior to implementing the change in the field. Monetary compensation for a design change appro...

	3.02 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section 02300 “Earthwork”.
	1. Perform all excavation as required for installation of the work included under this Section including shoring of earth banks if necessary. Restore all surfaces, existing underground installations, or other improvements damaged or cut as the result ...
	2. Should utilities not shown on the drawings be found during excavations, Contractor shall promptly notify the Owner for instructions as to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from h...
	3. Trenches shall be open vertical sided construction wide enough to provide free working space around work installed and to provide ample space for backfilling and compacting.
	4. When 2 pipes are to be placed in the same trench, a 6 inch space is to be maintained between pipes. The Contractor shall not install 2 pipes with one directly above the other.
	5. Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	6. All laterals and mainline trenches shall be sufficiently sloped to provide positive drainage through drain valves.
	7. Backfill into trenches once mainline piping, conduit or remote control wires have been installed shall be placed in 4” lifts and compacted to a minimum of 90%. Mechanical whackers or sheep foot shall be used to obtain this level of compaction. Usin...

	B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below sub-grade under pavement and slabs.
	C. Provide minimum cover over top of underground piping according the Drawing or at minimum provide  the following depths of cover:
	1. Irrigation Main Piping:  Minimum depth of 24 inches (600 mm) below finished grade, or not less than 12 inches (300 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping:  18 inches (300 mm).
	3. Drain Piping:  12 inches (300 mm).
	4. Sleeves:  24 inches (600 mm).
	5. Control Wires: 18 inches (300 mm).


	3.03 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.04 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. General:
	1. All pipe, fittings and valves shall be carefully placed in the trench. Interior of pipes shall be kept free from dirt and debris and open ends shall be closed by approved means when installation is not in progress.
	2. All lateral connections and other connections shall be made to the side of the mainline pipe, no top of pipe connections will be allowed.

	C. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	D. Install pipes in trench bedded at least 2 inches of finely divided material with no rocks or clods over 1 inch diameter to provide uniform bedding. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction. One ...
	E. Does not lay PVC pipe when there is water in the trench.
	F. Cutting PVC pipe will be with pipe cutter or hacksaw to ensure a square and even cut. Burrs at the cut ends shall be removed prior to installation of the pipe.
	G. Install piping free of sags and bends.
	H. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	I. Install fittings for changes in direction and branch connections.
	J. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	K. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install piping in sleeves under parking lots, roadways, and sidewalks.
	N. Install sleeves made of PVC pipe and socket fittings, and solvent-cemented joints.
	O. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.



	3.05 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Plastic Sprinkler Heads and Remote Control Valves shall use Teflon tape only. Teflon paste or joint compound is strictly forbidden from use.
	3. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.
	4. Use strap-type friction wrench to tighten.
	5. When connection is plastic to metal, male adapters shall be used. Male adapters shall be hand tightened plus one turn with the strap wrench.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	4. Joints shall be allowed to cure a minimum of one hour before applying any external stress on the piping and at least 24 hours before placing the joint under water pressure unless otherwise specified by the manufacturer.


	3.06 VALVE INSTALLATION
	A. Valve Boxes:
	1. Valve boxes shall be set 1” above finish grade in lawn landscape planting areas and 3” above finish grade in landscape planting beds where mulch will be applied.

	B. Shut-Off Valves: Shall be installed at the following locations (all in planted or lawn areas):
	1. After backflow preventer and prior to main supply loop.
	2. Between mainline and each remote control valve.
	3. All shut-off valves to be placed in valve boxes.

	C. Irrigation Control Valves/ Master Valves:  Shall be installed as shown in details and in accordance with manufacturer’s instructions and these specifications.
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Pressure regulating valves shall be adjusted so the most remote sprinkler heads operate at pressure specified.
	3. For valve boxes that incorporate drip valve assemblies, oversized or elongated boxes shall be used. The placement of the remote control valve, pressure regulator and filter shall allow the filter to be serviced (removed and replaced) within the val...
	4. Remote control and master valves shall be set plumb and level (parallel to piping) unless otherwise noted.
	5. No more than one remote control valve per valve box shall be installed which shall be placed parallel to one another whenever possible.

	D. Quick Coupling Valves:
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Installed on 3 elbow PVC Schedule 80 swing joint assembly.

	E. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	1. Install valves and PVC pipe with restrained, gasket joints.

	F. Pressure-Reducing Valves:  Install in boxes for automatic control valves.
	G. Drain Valves:  Install one (1) at mainline and one (1) per lateral line in underground piping in boxes for automatic control valves and at sufficient intervals to provide complete drainage of all piping

	3.07 SPRINKLER INSTALLATION
	A. General: All sprinkler heads within a zone shall be of the same type and have matched precipitation rates and shall operate at the same pressure. All sprinkler heads shall be pop-up type; permanent shrub risers are not permitted.
	B. Layout: Shrub beds and lawn areas are to be on separate valves (zones).
	1. Place part-circle pop-up sprinkler heads 6 inches from the edge of adjacent walks, curbs and mowing bands or paved areas.
	2. All sprinkler heads are to be adjusted for the proper radius and direction of spray pattern to prevent over spraying onto walks pavement or buildings.
	3. Heads are to be placed perpendicular to finished grade unless otherwise indicated on the Drawings.
	4. Sprinkler heads installed in lawn areas where turf has not been established shall be set 1 inch above the proposed finished grade. Heads installed in this manner will be lowered to grade when the turf is sufficiently established to allow walking on...

	C. Thoroughly flush out all water lines under a full head of water before installing heads, valves, and quick couplers. Maintain flushing for a minimum of three minutes at the valve located furthest from the water supply. Cap or plug all openings to p...
	D. Install sprinklers at manufacturer's recommended heights.
	E. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

	3.08 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. General: Type, arrangement, sizes, water flow data and mounting heights (when shown on the Drawings) as shown on Drawings and Details.
	1. Install freestanding emitters on pipe riser to mounting height indicated.
	2. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	3. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	4. Install drip tubes with direct-attached emitters on ground.
	5. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	6. Install off-ground supports of length required for indicated mounted height of device.
	7. Install application pressure regulators in piping near device being protected, and in control-valve boxes.
	8. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.


	3.09 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Controller shall be wall mounted in a locking box as shown on the Irrigation Drawings.
	2. Suitable electrical supply to be supplied by the Electrical Subcontractor. Applicable electrical codes from the regulatory jurisdiction shall take precedence in connecting the 110 volt electrical service to the controller. All high voltage wire sha...
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Install controller. Connect remote control valves to controller in sequence to correspond with station setting beginning with number 1, then number 3, then 3 etc…

	B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas. Where m...
	C. Provide expansion curl in control cable at intervals of 100 LF. Expansion curls are formed by wrapping at least 5 turns of wire around a one inch diameter pipe, then withdrawing the pipe.
	D. The main line shall have two spare wires installed its entire length and to the automatic controller. Label each end “Spare Wire”. A spare wire shall be installed and terminated with a 3DBY connector at each valve manifold. These un-used wires shal...

	3.10 CONNECTIONS
	A. Comply with requirements for piping specified in Division 2 Section 02510 “Water Distribution” for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general arrangement...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.11 FLOW SENSORS
	A. Locate the flow sensor downstream of the master valve and upstream of the first remote control valve within a valve box.
	B. Flow meter size should be specified to operate within the irrigation system’s hydraulic requirements.  In some cases the flow meter size may be smaller than the specified mainline pipe.
	C. Install the flow sensor in a vertical orientation by using the solvent weld fittings to connect into the mainline pipe.  Locate the molded arrow on top of the flow sensor insert and confirm this is pointing parallel to the direction of water flow. ...
	D. Follow recommended reduction in mainline pipe sizing upstream and downstream of the flow sensor avoiding any changes in pipe direction within 5 pipe diameters downstream of this installation.
	E. Use a twisted pair of solid copper wire suitable for direct burial to connect the flow sensor to the controller.  Before making connection to the flow sensor, verify wire continuity with a multi-meter via an Ohms check.  Twist the field wires toget...
	F. Sensor wire shall be continuous without any wire splices unless absolutely necessary.  If necessary, locate wire splice in a round valve box that is clearly marked on the “as-built” drawings as a flow sensor junction box.
	G. Make a water-tight connection between the flow sensor wire and the direct burial wire back to the controller with 3M DBY connectors or an approved equal.
	H. Maximum cable length for 14 AWG wire shall not exceed 2500 linear feet. Be sure to leave sufficient flexibility in the wire to allow for changes in direction or for future servicing.
	I. Use different colored wire to distinguish between the red wire (+) and black wire (-).  Polarity must be maintained with terminating into the Flow sensor input in the irrigation controller.
	J. Do not place flow sensor wire in the same trench as any high voltage wires (120 volts and higher).  If flow sensor wire must cross over high voltage wires, it shall be done perpendicular to the high voltage line and have at least 10” of vertical se...
	K. Set the High Flow threshold value to be slightly higher than the station with the highest GPM demand.  Set the High Flow delay period depending on the irrigation system’s layout and mainline length.
	L. Set the No Flow threshold value slightly higher than the station with the lowest GPM.  Again set the No Flow delay period depending on the irrigation system’s layout and mainline length.
	M. Set the Leak Detection threshold value above the expected flow value for a single quick coupler or hose bib.  Again set the Leak Detection delay period depending on the irrigation system’s layout and mainline length.
	N. Conduct a test of each of these flow monitoring functions once the irrigation system is complete as part of the acceptance of this phase of installation.

	3.12 RAIN SENSORS AND RAIN/FREEZE
	A. Install owner-furnished product.
	B. Install in sensible place that will capture rain water effectively without overhead interference and with receivers mounted outside of any metal enclosures. Install wired type rain sensor wires to RS port on controller.  Activate the rain sensor pe...

	3.13 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification.
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  Affix controller name (e.g. “Controller A”) on inside of controller cabinet door with letters minimum 1 inch high. Affix a non-fading copy of irrigation diagram to cabinet door below controller name. Irrigation diagram to be sealed between t...
	2. Text: In addition to identifying each unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Equipment Tags: Install printed or engraved plastic-laminate remote control valve numbers corresponding to zones assigned on the Controller for each remote control valve. Tag number shall be affixed to remote control valve inside of valve box.
	D. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 2 Section "Earthwork" for warning tapes.

	3.14 FIELD QUALITY CONTROL
	A. Tests and Inspections: All testing shall be completed under the supervision of the Owner or Owner’s Representative. Submit written requests for inspections to the Owner at least 3 days prior to the anticipated inspection date. The Contractor is sol...
	B. Contractor shall test the completed system to verify that the system operates according to the design criteria.
	C. The Contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work at all times. Any work covered (out of view) without approval of the Owner must be uncovered, if required for examination at the Contrac...
	D. Irrigation inspections shall consist of:
	1. Mainline Pressure “Hydrostatic” Test
	2. Leak Test
	3. Coverage Test
	4. Operational Test
	5. Final Inspection

	E. Mainline Pressure “Hydrostatic” Test: Shall be an inspection of the completed mainline installation prior to backfilling trenches, after welded PVC joints have cured as per manufacturer’s instructions. If mainline trenches are backfilled prior to c...
	1. Test to be completed after irrigation mainline, gate valves and quick couplers have been installed but prior to installing remote control valves.
	2. Open all isolation valves, fill all lines with water and shut off at meter. Pressurize the main with air to 100 psi and monitor gage for pressure loss for 4 hours. Leave fittings exposed throughout testing. Pressure mainline via a hand pump or air ...
	3. Leaks resulting from tests shall be repaired and tests repeated until system passes. Test all isolation valves for leakage. No additional work or payments will be allowed until all leaks are repaired and the pressure test requirements are met as no...

	F. Leak Test: Shall be an inspection of the completed installation of non-pressurized laterals.
	1. Test piping after laterals and risers are installed and system is fully operational. Charge system and leave trenches open to detect possible leaks.
	2. Repair leaks and retest until no leaks exist.

	G. Coverage Test: After installation of sprinkler heads, adjust sprinkler heads for proper radius and direction of spray pattern to prevent over spraying onto walks, pavement or building.
	H. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Any irrigation product will be considered defective if it does not pass tests and inspections.

	I. Final Inspection: Conduct final inspection in conjunction with the final inspection of lawn, shrub and tree planting.
	1. Final Inspection will not occur without the Owner’s possession of “As-Built” record drawings and without completing previously noted corrections, or without preparing the system for inspection

	J. Prepare test and inspection reports.

	3.15 PROGRAMMING
	A. Complete the WeatherTRAK Smart Water Manager Installation & Program Settings Worksheet, leave copy with controller and send copy to HydroPoint Data Systems via fax or email.  If the worksheet was already prepared, verify settings and correct as nec...
	B. Run each zone manually and walk site to complete WeatherTRAK Program Worksheet (provided with each controller). Program worksheet is a simple punch list that documents zone by zone site data including sprinkler type, soil type, plant type, sun expo...
	C. Enter set up information including date, time, time-zone and maximum active stations.
	D. Program days and times. Enter desired water day patterns, start times and water windows to meet site needs.
	E. Program stations in automatic mode by setting each station to Auto and then entering data from Program Worksheets including sprinkler type, soil type, plant type, sun exposure and slope (precipitation rate and root depth are adjustable for maximum ...
	F. For newly planted landscapes: stations and zones should be programmed in “User NO ET Mode” for a period of time (ranging from 15 to 45 days) to establish roots before being switched to “Auto Mode”. In “User NO ET Mode”, WeatherTRAK controller can b...

	3.16 STARTUP SERVICE & SERVICE ACTIVATION
	A.  Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.

	B. Service Activation
	1. NOTE:  SIMPLY STARTING-UP THE CONTROLLER AND RUNNING ON “USER NO-ET” MODE IS INCOMPLETE SERVICE ACTIVATION.  USER-NO ET MODE WILL NOT REALIZE WATER SAVINGS ANTICIPATED BY THE OWNER.
	2. Activate service to controller(s) by calling WeatherTRAK Customer Service at (800) 362-8774.
	3. Have ready: Controller Serial Number(s), Customer Name and Controller Address (process should take 7-10 minutes).


	3.17 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with turf areas and not more than 1/2 inch (13 mm) above, finish grade.

	3.18 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.19 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.20 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping, shall be the following:
	1. SDR 21, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping, shall be  the following:
	1. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	E. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 40, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	F. Risers to Aboveground Sprinklers and Specialties:  Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	G. Drain piping shall be the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.


	3.21 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron Gate valve, resilient seated; Iron Gate valve casing; and operating wrench (es).

	B. Throttling-Duty Valves:
	1. NPS 2 (DN 50) and Smaller:  Plastic automatic control valve.
	2. NPS 2-1/2 and NPS 3 (DN 65 and DN 80):  Plastic automatic control valve.

	C. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences and Gates.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete equipment bases/pads for gate operators, drives, and controls and post concrete fill.
	2. Division 16 Sections for electrical service and connections for motor operators, controls, limit and disconnect switches, and safety features and for system disconnect switches.
	3. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.


	1.03 REFERENCE STANDARDS
	A. AASHTO M181 – Standard Specification for Chain Link Fence
	B. ASTM A153 – Standard Specification for Hot Dip Zinc Coating on Iron and Steel Hardware and ASTM A 641 – Standard Specification for Zinc-Coated Galvanized Carbon Steel Wire
	C. Military Specification MIL-P-26915 – Primer Coating, Zinc Dust Pigmented for Steel Surfaces
	D. Federal Specification TT-P-641 - Primer Coating, Zinc Dust – Zinc Oxide (Galvanized Surfaces).

	1.04 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates as indicated on the plans and within this specification.

	1.05 SUBMITTALS
	A. Product Data:  Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Gate operators, including operating instructions.
	5. Accessories.

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	1. Gate Operator:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.

	C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual units showing the full range of colors available for components with factory-applied color finishes.
	D. Samples for Verification:  For each type of chain-link fence and gate indicated.
	1. Polymer-coated steel wire (for fabric) in 6-inch (150-mm) lengths.
	2. Polymer coating, in 6-inch (150-mm) lengths on shapes for posts, rails, wires, and gate framing.

	E. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.

	F. Qualification Data:  For Installer.
	G. Field quality-control test reports.
	H. Maintenance Data:  For the following to include in maintenance manuals:
	1. Polymer finishes.
	2. Gate operator.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.07 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Interruption of Existing Utility Service:  Do not interrupt utility services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of utility services.
	2. Do not proceed with interruption of utility services without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Any manufacturer producing fencing products of fabric and framework specified by descriptions and as shown on the drawings subject to compliance with requirements.

	2.02 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic-coated wire (unless otherwise indicated on the drawings) woven from 11 gage (American Wire Gage) wire (0.0907 inches).
	a. Mesh Size:  2 inches (50 mm).
	b. Weight of Metallic (Zinc) Coating:  ASTM A 392, Type II, Class 2, 2.0 oz. /sq. ft. (610 g/sq. m) with zinc coating applied after weaving.
	c. Polymer Coating:  ASTM F 668, (Type IV) Class 2a or 2b over metallic-coated steel wire.
	1) Color:  Black or as indicated on the drawings, complying with ASTM F 934.




	2.03 INDUSTRIAL FENCE FRAMING
	A. The Contractor shall furnish galvanized steel fence framework, unless otherwise specified on the drawings.
	B. Posts and Rails:  Posts shall meet requirements of AASHTO M181 except as otherwise provided with a 5% maximum weight tolerance for all posts and rails.
	1. Vinyl coated posts shall be pipe posts meeting the requirements and shall have a fusion bonded vinyl coating at least 10 mils thick. The vinyl shall meet the requirements of AASHTO M181 and shall be black.
	2. Posts shall be fitted with ornamental caps. The base of cap to fit securely over top of post to guard against moisture.
	3. Brace rails shall be furnished with suitable metal connections to fasten securely to posts. Top rail shall be provided with expansion sleeves and couplings not less than 7 inches long and shall be furnished in minimum lengths of 15 feet. The comple...
	4. Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	a. Group:  round steel pipe.
	b. Fence Height:  as shown on the plan.
	c. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	d. Post Diameter and Thickness:  According to ASTM F 1043.
	1) Brace Rail and Top Rail:  1.66 inches (42 mm).Steel Pipe
	2) Line Post:  1.90 inches O.D. Steel Pipe
	3) End, Corner and Pull Post:  2.875 inches (73 mm). Steel Pipe
	4) Gate Posts, Double Gate: 2.875-inch (73-mm) diameter, and 4.64-lb/ft. (6.91-kg/m) Steel Pipe.
	5) Gate Posts, Single Gate: 4-inch (102-mm) diameter, 8.65-lb/ft. (12.88-kg/m) weight Steel Pipe


	5. Coating for Steel Framing:
	a. Metallic Coating:
	1) Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz. /sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.

	b. Polymer coating over metallic coating. Polymer coating shall be black and at least 10 mils thick, except that the coating on tension wire, hog rings, and tie wires shall be at least 20 mils thick.



	2.04 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric where top rail is used. If top rail is not used extend along both top and bottom.

	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type II, zinc coated (galvanized) electrolytic process, with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.05 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for single or double swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round.


	C. Frame Corner Construction:
	1. Welded or assembled with corner fittings and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Gate stops for double gates shall be mushroom type flush plate with anchors set in concrete t...
	1. Hinges shall be of size and material to suit gate size, non-lift-off type, offset to permit full 180 degree gate opening. Provide pair of 1-1/2 inch hinges for each leaf over 6 feet in nominal height.
	2. Latch shall be forked type or plunger-bar type to permit operation from either side of gate, with padlock eye as integral part of latch.


	2.06 INDUSTRIAL HORIZONTAL-SLIDE GATES
	A. General:  Comply with ASTM F 1184 for single or double slide gate types.
	1. Classification:  Type I Overhead Slide.
	2. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1184 for materials and protective coatings.
	3. Metal Pipe and Tubing:  Aluminum.  Comply with ASTM F 699 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 1184 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Gate Opening Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel 1.90 inches (48 mm) round.

	4. Bracing Members:
	a. Tubular Steel 1.90 inches (48 mm) round.


	C. Frame Corner Construction:
	1. Type I Overhead Slide Gates:  Welded or assembled with corner fittings including 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Overhead Track Assembly:  Manufacturer's standard heavy duty track, with overhead framing supports, ball-bearing hanger sheaves, guide stays, bracing, and accessories, engineered to support size, weight, width, operation, and design of gate and rol...
	E. Hardware:  Latches permitting operation from both sides of gate, locking devices hangers roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides o...

	2.07 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate (if used) and bottom rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  0.106-inch- (2.69-mm-) diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.
	b. “Hog Rings” used to fasten fabric to tension wire shall be AWG 11 gage (.091-inch) galvanized steel.


	I. Finish:
	1. Metallic Coating for Hardware and Fittings: Not less than 1.80 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface except any item under 1/8 inch thickness shall have 1.50 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface Type I...
	2. Bolts, nuts, washers, and other threaded items shall be galvanized in accordance with ASTM A153.
	3. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.


	2.08 PRIVACY SLATS
	A. Material:  Polyethylene tubular slats, not less than 0.023 inch (0.58 mm) thick, manufactured for chain-link fences from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with vandal-resistant fastene...
	B. Color:  As indicated on Drawings.

	2.09 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to ASTM C 94...
	1. Concrete Mixes:  Normal-weight concrete [air entrained] with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 1-inch to 3-inch (25-mm to 75-mm) slump, 4% to 8% air entrainment and 1-inch (25-mm) maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions. Dry-packaged concrete mix may be used meeting minimum strength requirements as noted.

	2.10 GROUT AND ANCHORING CEMENT
	A. No shrink, Nonmetallic Grout:  Premixed, factory-packaged, non staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, no shrink, non staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide ...

	2.11 POLYMER FINISHES
	A. Supplemental Color Coating:  Where indicated on the drawings and in addition to specified metallic coatings for steel, provide fence components with polymer coating.
	B. Metallic-Coated Steel Tension Wire:  PVC-coated wire complying with ASTM F 1664, Class 2b.
	C.  Metallic-Coated Steel Framing and Fittings:  Comply with ASTM F 626 and ASTM F 1043 for polymer coating applied to exterior surfaces and, except inside cap shapes, to exposed interior surfaces.
	1. Polymer Coating:  Not less than 10-mil- (0.254-mm-) thick PVC or 3-mil- (0.076-mm-) thick polyester finish.

	D. Color:  Black or as indicated on the drawings, complying with ASTM F 934.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Owner.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property mon...

	3.03 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.04 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes to depths of not less than 3 feet below finished grade for posts to diameters of not less than 4 times post diameter and at spacing indicated on plan. Excavate only in firm compacted or undisturbed soil.
	B. Post Setting:  Set posts in concrete at a maximum of 10 feet on center or as indicated on the plan.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Posts to be centered and placed 3 inches above bottom of hole.
	3. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Trowel to a smooth finish and slope away from post. Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2 inches (50 mm) above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2 inches (50 mm) or as indicated on drawings below grade to allow covering with surface material.
	c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with no shrink, nonmetallic grout, mixed an...


	C. Rock or Concrete Pavement: Where rock or concrete pavement or slabs occur within the required depths, a hole of a diameter slightly larger than the largest dimension of the post shall be drilled into the rock or concrete. Fill annular space between...
	D. Retaining Walls and Reinforced Slopes: Where posts are required at retaining walls or reinforced slopes, posts shall be installed according to the retaining wall, segmental retaining wall or reinforced slope manufacturer’s recommendations and as sh...
	E. Extra Length: Where extra post length is needed posts shall not be fabricated by welding short sections of posts together to provide a longer post.
	F. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more or as indicated on Drawings.
	G. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	H. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at mid height of fabric 6 feet (1.83 m) or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	I. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) diameter hog rings of same material and finish as fabric ...
	1. Top Tension Wire:  Install tension wire through post cap loops.
	2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	J. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	K. Bottom Rails:  Install, spanning between posts.
	L. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade and surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to fr...
	M. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.
	N. Hog Rings: Fabric may either be fastened to the tension wire using 11 gage galvanized hog rings spaced at 24 inch intervals, or the tension wire may be woven through the fabric. Hog ring ties shall be made at fabric joints with the ring passing com...
	O. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches (610 mm) o.c.

	P. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	Q. Field Weaving: Contractor is permitted to connect rolls and pieces of chain link fabric to each other by field weaving provided it matches and is identical in appearance and strength with the machine weaving at the factory.
	R. Privacy Slats:  Install slats in direction indicated, securely locked in place only as shown on drawings.

	3.05 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.06 ADJUSTING
	A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks engag...

	3.07 REPAIR OF GALVANIZING
	A. Galvanized surfaces that are degraded or damaged at any time after the application of metallic coating shall be replaced or repaired.
	1. Thoroughly brush the damaged area removing all loose and cracked coatings with wire brush.
	2. Paint affected area with 2 coats of zinc paint meeting Military Specification Mil-P-26915 for Type 1 or Federal Specification TT-P-641, and shall be thoroughly mixed prior to application.
	3. Paint shall be applied 3 to 4 mils thick per coat. Tinted paint is not allowed. Total thickness of two coats shall not be less than 3 mils when dry.
	4. In lieu of repair by painting, other methods of repair may be approved only as acceptable to the Owner.

	B. Excessive damage to galvanized surfaces as determined by the Owner shall be cause for rejection. Rejected galvanized material shall be replaced at no cost to the Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Landscape edgings.
	5. Tree grates.

	B. The Contractor shall furnish all materials and perform all work in accordance with these specifications, drawings, and instructions provided by the Owner, so that the intended vegetative cover, plants, trees, etc., flourish beyond the time limits s...
	C. Related Sections:
	1. Division 2 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	2. Division 2 Section “Earthwork" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	3. Division 2 Section "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.
	4. Division 2 Section "Storm Utility Drainage Piping" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Division 0.
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.04 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	G. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	H. Finish Grade:  Elevation of finished surface of planting soil.
	I. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	J. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, matricides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inte...
	K. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	L. Planting Area:  Areas to be planted.
	M. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	N. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	O. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	P. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	Q. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	R. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1. Trees and Shrubs:  One sample of each variety and size shall be delivered to the site for review and approval by the Owner.  Maintain approved samples on-site as a standard for comparison.  Approved samples may be used as plant materials for the Pr...
	2. Mulch:  1-quart (1-liter) or greater volume of each mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; prov...
	3. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Grates Frames and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design, finish and color selected.
	6. Root Barrier:  Width of panel by 12 inches (300 mm).

	C. Qualification Data Submittal:  For qualified landscape Installer.  Include professional membership documentation and landscape contractor registration number (if applicable in state where project is located). Include list of similar projects comple...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For standardized ASTM D 5268 topsoil, existing native surface topsoil, existing in-place surface soil, and imported or manufactured topsoil.
	F. Warranty:  Sample of special warranty.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration: Installer shall be a Registered Landscape Contractor in the state where the project is located (if applicable in location where project is located).
	3. Experience:  Five years' experience in landscape installation in addition to requirements in Division 1 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be used o...
	3. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	F. Plant Material Observation:  Owner may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Owner retains right to observe trees and ...
	1. Notify Owner of sources of planting materials seven days in advance of delivery to site.

	G. All work completed and materials furnished and installed shall be of the best quality and shall be in strict accordance with the intention of the drawings, specifications and samples. The Contractor shall cooperate with the Owner so that no error o...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball. Lift from the bottom of the root balls or with belts or lifting harnesses of sufficient width not to damage root balls. Do not lift trees by the trunk.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Plants with dried-out roots will be rejected.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.
	5. Protect plants at all times from the sun and from drying winds.
	6. Protect plants from freezing conditions prior to planting.


	1.08 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner seven (7) days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.09 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. The Contractor shall provide the Owner a Warrantee for the work for a period of one year after final acceptance by the Owner.
	2. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	1) Where Installer alleges defects resulting from abuse, lack of adequate maintenance or neglect by Owner, the Installer must officially provide written notification to the Owner within 30 days of the alleged abuse, lack of adequate maintenance or neg...

	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of construction
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	3. Warranty Periods from Date of Final Acceptance:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  12 months.

	4. Include the following remedial actions as a minimum:
	a. Contractor to immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Contractor is responsible for any damage caused by its operations and shall dispose of all green waste, rubbish and excess soil as directed.



	1.10 MAINTENANCE PRIOR TO FINAL ACCEPTANCE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue ...
	B. Initial Maintenance Work to Include: All necessary watering, cultivation, weeding, pruning, wound dressing, disease and insect pest control, protective spraying, straightening plants which lean or sag, adjustments of plants that settle, mowing of t...
	1. Irrigation System (where irrigation system installed on site):
	a. If an irrigation system is installed on the site, it shall be used by the maintenance Contractor for the site watering program.  The Contractor shall use the system and smart controller to maintain plant health while minimizing excess water use.  S...
	1) Use the system in “User No ET” mode until final acceptance.

	b. Where an irrigation system is installed, failure of the system does not eliminate the Contractor's responsibility of maintaining the desired level of moisture necessary to maintain vigorous, healthy plant materials.

	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  The Contractor shall furnish hose and other watering equipment as needed.

	3. Weeding:
	a. Maintenance Contractor shall keep all planting areas free from weeds and undesirable grasses by a method and materials approved by ANA.

	4. Disease and Insect Pest Control
	a. Upon discovery of any disease or insect pest infestation, identify, or have identified, the nature or species of infestation. A method of control in accordance with ANA standards shall be immediately implemented. Application of disease or insect co...




	PART 2 -  PRODUCTS
	2.01 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Quality: Unless specifically noted otherwise, all plants shall be of selected specimen quality, exceptionally heavy, symmetrical, tightly knit, so trained or favored in their development and appearance as to be superior in form, number of branches,...
	1. Trees, shrubs and other plants shall be nursery stock and shall be true to type and name in accordance with the current addition of Standardized Plant Names published by the American Joint Committee on Horticultural Nomenclature.
	2. Plants shall be free of disease, insect pests, eggs or larvae.
	3. Plants shall not be pruned before delivery to the site. Trees with abrasion of the bark, sunscalds, disfiguring knots or fresh cuts of limbs over 1 ¼ inches, which have not completely calloused, shall be rejected.
	4. All plants will have come from locations and grown under climatic conditions similar to those in the locality of the site of the project under construction or have been acclimated to such conditions for at least two (2) years. Unless otherwise appr...
	5. Plants grown in containers shall be of appropriate sizes for the container as specified and be free of circling roots on the exterior and interior of the root ball. Container plants shall have been grown in the container long enough to have establi...

	C. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	1. Plants shall meet the drawing planting list specification for spread, height or container size.
	2. If a range of size is given, no plant shall be less than the minimum size, and not less than 50% of the plants shall be as small as the lower half of the range specified.
	3. Measurements specified are the minimum size acceptable and, where pruning is required, are the measurements after pruning.

	D. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	1. All B&B plants to be moved with the root systems as solid units with balls of earth firmly wrapped with burlap. Diameter and depth of the balls must be sufficient to encompass the fibrous root feeding systems necessary for healthy development of th...

	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F.  Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pro...

	2.02 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone if magnesium is required.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.03 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch (19-mm)] sieve; soluble salt content of 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8. Peat shall be used for planting soil mixture only.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Pine Bark: Horticultural grade milled pine bark, with 80 percent material by volume between 10 and 15 mm. Pine bark shall be aged sufficiently to break down all woody material. pH shall range between 4 and 7.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.04 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. The Contractor is responsible for the safe handling, use and disposal of nitrogen and phosphorus fertilizers and shall be familiar with any local use restrictions, limitations or regulations for their use on the Project.  Any violations, penalties,...
	C. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.
	2. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phos...

	E. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	F. Planting Tablets (if used):  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant...
	1. Size:  5-gram tablets.
	2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.05 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent to a maximum 20% organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4

	B. Existing, native surface topsoil may be used as planting soil if formed under natural conditions with the duff layer retained during excavation process and stockpiled on the site.  Verify suitability of native surface topsoil to produce viable plan...
	1. If quantity of native surface topsoil is insufficient for project needs, supplement with planting soil.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or ...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.06 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood or shredded pine bark mulch
	2. Size Range:  3 inch after settlement, top dressing in all plant beds and around trees planted by the Contractor. Single trees or shrubs shall be mulched to the outside edge of the saucer. Mulch shall be of sufficient character as not to be easily d...
	3. Color:  Natural.

	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 percent of dry weight.

	C. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type: Rounded riverbed gravel or granite chips or as per specified on the drawings..
	2. Size Range: Rounded Riverbed Gravel 2-1/2 inches (63 mm) maximum, 3/4 inch (19 mm) minimum, Granite Chips  3/4 inch (19 mm) maximum, 1/4 inch (6.4 mm) minimum
	3. Stone mulch shall be placed to a depth of 3 inches. Adjust grades allowing for thickness of mulch by cutting or filling. Assure 2% pitch away from building. Rake smooth and even and roll or tamp so that the subgrade is uniformly firm.
	4. Color:  As specified on the plans


	2.07 WEED-CONTROL BARRIERS
	A. Only used under mineral or stone mulch. Nonwoven Geotextile Filter Fabric:  “Easy Gardner Weed Block”, “Dewitt Weed Barrier”, “FibarFelt” or approved equivalent by the Owner. Material to be polypropylene or polyester fabric, 3.5 oz./sq. yd. (101g/s...
	B. Paper Mulch Mat: Material only as approved by the Lowe’s Design Engineering Director. Material to be recycled content, organic, 100% compostable, and 100% bio-degradable paper mulch mat, composed of paper fibers formed into a continuous laminate sh...

	2.08 PESTICIDES and HERBICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted herbi...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.09 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new pressure treated wood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Wood Deadmen:  Timbers measuring 8 inches (200 mm) in diameter and 48 inches (1200 mm) long, treated with specified wood pressure-preservative treatment.
	3. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes.
	4. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.
	5. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	6. Guy Cables:  Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long, with two 3/8-inch (10-mm) galvanized eyebolts.
	7. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.
	8. Proprietary Staking-and-Guying Devices:  Proprietary stake and adjustable tie systems to secure each new planting by plant stem; sized as indicated and per manufacturer's written recommendations. See proprietary staking and guying devices if indica...

	B. Root-Ball Stabilization Materials:
	1. Upright Stakes and Horizontal Hold-Down:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated; stakes pointed at one end.
	2. Wood Screws:  ASME B18.6.1.

	C. Palm Bracing:  Battens or blocks, struts, straps, and protective padding as indicated.
	1. Battens or Blocks and Struts:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-4-inch nominal (38-by-89-mm actual) by lengths indicated.
	2. Straps:  Adjustable steel or plastic package banding straps.
	3. Padding:  Burlap.


	2.10 LANDSCAPE EDGINGS
	A. Wood Edging (“wood header boards”):  Of sizes shown on Drawings, and wood stakes as follows:
	1. Species:  Western red cedar, all heart.
	2. Stakes:  Same species as edging, 1-by-2-inch nominal (19-by-38-mm actual) by 18 inches (450 mm) long, with galvanized nails for anchoring edging.

	B. Steel Edging:  Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths, with loops stamped from or welded to face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Border Concepts, Inc.
	b. Collier Metal Specialties, Inc.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep or as indicated on the drawings.
	3. Stakes:  Tapered steel, a minimum of 15 inches (380 mm).
	4. Accessories:  Standard tapered ends, corners, and splicers.
	5. Finish: Standard paint, zinc or unfinished or as indicated on the drawings. Standard paint or as indicated on the drawings.
	6. Paint Color: As indicated on the drawings.

	C. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Curv-Rite, Inc.
	b. Permaloc Corporation.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep
	3. Stakes:  Aluminum, ASTM B 221 (ASTM B 221M), Alloy 6061-T6, approximately 1-1/2 inches (38 mm) wide by 12 inches (300 mm) long.
	4. Finish: Manufacturer’s standard paint, powder coat paint, natural aluminum or as indicated on the drawings.
	5. Paint Color: As indicated on the drawings.


	2.11 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings of shape, pattern, and size indicated.
	B. Shape and Size: As indicated on the drawings.
	C. Finish: As indicated on the drawings/

	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.
	C. Rolled Erosion Control Blanket/Fabric Netting: Rolled erosion control blanket is to be applied on all slopes exceeding 3:1 and at other locations where indicated on the drawings.  Blankets shall be “Curlex II” by American Excelsior Company, “SC150”...
	D. Rolled Erosion Control Blanket or Turf Reinforcement Matting is to be applied in channels where indicated on the plans. Blanket or matting shall be applied in the direction of the flow of water per manufacturer specifications. RECP and/or TRM as sp...
	E. Tree Wrap: Tree wrap to be breathable synthetic fabric, white in color, delivered in 75 mm (3 inch) wide rolls. Specifically manufactured for tree wrapping. Provide product indicated on the drawings or comparable product such as “Breathable Fabric ...
	F. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	G. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb (0.45 kg) of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of ectomycorrhizal fungi, 33 percent hydrogen, and a maximum of 5.5 perce...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Before commencing work, all trees and shrubs which are to be saved must be protected from damage by the placement of fencing flagged for visibility or some other suitable protective procedure approved by the Owner. No work may begin until this requ...
	2. In order to avoid damage to roots, bark or lower branches, no truck or other equipment shall be driven or parked within the drip line of any tree, unless the tree overspreads a paved driveway.
	3. The Contractor shall use any and all precautionary measures when performing work around trees, walks, pavements, utilities, and any other features either existing or previously installed under this contract.
	4. The Contractor shall adjust depth of earthwork and topsoil when working immediately adjacent to any of the aforementioned features in order to prevent disturbing tree roots, undermining walks and pavements, and damage in general to any existing or ...

	B. Where excavating, fill, or grading is required within the drip line of trees that are to remain, the work shall be performed as follows:
	1. Trenching: When trenching occurs around trees to remain, the tree roots shall not be cut, the trench shall be tunneled under or around the roots by careful hand digging and without injury to the roots.
	2. Raising Grades: When the existing grade at tree is below the new finished grade, and fill not exceeding 12 inches is required, clean, washed gravel graded from 1 to 2 inches in size shall be placed directly around the tree trunk. The gravel shall e...
	3. Lowering Grades: Existing trees in areas where the new finished grade is to be lowered shall have re-grading work done by hand to elevation as indicated on the plans. Roots shall be preserved at the new grade to the extent possible and covered with...

	C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Owner's acceptance of layout before excavating or planting.  Make minor adjustments as required.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.03 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 6 inches (150 mm) for turf areas and 12 inches (300 mm) for shrub bed areas.  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter ...
	1.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime (if liming is required) with dry soil before mixing fertilizer. Ground limestone to be omitted for acid soil plants.

	2. Spread planting soil to a depth of 6 inches (150 mm) for turf areas, and 12 inches (300 mm) for shrub beds, but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or sub grade is frozen, muddy, or...
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Planting soil which must be transported across finished walks shall be delivered in such a manner that no damage will be done to the walks. The Contractor shall be responsible for repair of such damage.
	c. Placement shall be such that after final settlement where will be good drainage (and conforming to the elevations shown on drawings).


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  If indicated on the drawings, and at time directed by Owner, broadcast dry product uniformly over prepared soil at application rate indicated on the drawings.

	3.04 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide or at least 12 inches (300 mm) wider than ball diameter, whichever is greater, for balled and burlapped and container grown stock.
	2. Excavate only deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight, after working hours, or when unattended by Installer’s personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be used as planting soil if meeting ASTM D 5268 Topsoil and this specification.
	C. Obstructions:  Notify Owner if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations. Owner may require plant pits to be relocated, the pits enlarged or drilled through hardpan layer or plants deleted from th...
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Owner if subsoil conditions evidence unexpected excessive compaction or water seepage or retention in tree or shrub planting pits.
	1. Excessive Compaction: Where unsuitability within the planting area is deemed by the Owner to be due to excessive compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other construction materials in the sub grade, a...
	2. Water Seepage or Retention: Where sub grade is deemed unsuitable by Owner due to excessive moisture (in excess of 30%), then such a condition shall be rendered suitable by installation of a sub drainage system or by other means described elsewhere ...

	E. Fill excavations with water and allow percolating away before positioning trees and shrubs.

	3.05 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades, or as indicated on the planting details.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings, place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root bal...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set container grown stock plumb and in center of planting pit or trench with root flare level with finish grades, or as indicated on the planting drawings and details.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root ball...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set fabric bag-grown stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from fabric bag without damaging root ball or plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Fertilize as indicated on the drawings.
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. Set and support bare-root stock in center of planting pit or trench with root flare level with adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Fertilize as indicated on the drawings.
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	G. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...
	H. When indicated on the drawings or when necessary for the specific project conditions, wrap the trunk of newly planted trees. Wrapping may be required for thin-barked species, where reflective surfaces affect newly planted trees, or when orientation...
	1. Wrapping material shall be applied from the base of the tree to the first branch.
	2. All wrapping material shall be removed no later than the end of the year after planting.


	3.06 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.07 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.08 TREE STABILIZATION
	A. Install trunk stabilization only when indicated on the plan or when necessary for specific conditions encountered on the site. :
	1. Poor quality trees with cracked, wet, or loose root balls, poorly developed trunk-to-crown ratios, or undersized root balls shall be rejected if they require staking.
	2. Where required, stakes and guys will be installed immediately upon planting, and shall be removed at the end of the first growing season.
	3. Upright Staking and Tying:  When required stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out, and only as directed by the Owner or shown on the dr...
	4. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Trees larger than 14 feet in height and more than 3 inches in caliper shall be staked and guyed if indicated on the drawings or where necessary for site conditions. Securely attach no fewer than three guys to stakes 30 inches (...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen buried at least 36 inches (900 mm) below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.


	C. Palm Bracing:  Install bracing system at three or more places equally spaced around perimeter of trunk to secure each palm until established unless otherwise indicated.
	1. Site-Fabricated Palm-Bracing Method:
	a. Place battens over padding and secure battens in place around trunk perimeter with at least two straps, tightened to prevent displacement.  Ensure that straps do not contact trunk.



	3.09 ROOT-BARRIER INSTALLATION
	A. Install root barrier only where shown on Drawings.
	B. Align root barrier with paving or hardscape element and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.

	3.10 PLANTING IN PLANTERS
	A. Place a layer of drainage gravel at least 4 inches (100 mm) thick in bottom of planter.  Cover bottom with filter fabric and wrap filter fabric 4 – 6 inches (100 – 150 mm) up on all sides.  Duct tape along the entire top edge of the filter fabric, ...
	B. Fill planter with planting soil per drawings.  Place soil in lightly compacted layers to an elevation of 1-1/2 inches (38 mm) below top of planter, allowing natural settlement.

	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in the planting schedule or on the drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. .
	B. Mulch shall be applied within 24 hours of planting.
	C. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of 3-inch (75-mm) average thickness, with 30-inch (750-mm) radius around trunks or stems.  Do not place mulch within 3 inches (75 mm) of trunks or stems. Mulch application should be level ...
	2. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of the plant bed and over the whole surface of the planting area, and finish level with adjacent finish grades.  Do n...
	3. Mineral Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of mineral mulch extending 12 inches (300 mm) beyond edge of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks...


	3.13 EDGING INSTALLATION
	A. Wood Edging (“Wood Header Boards”):  Install edging where indicated on drawings. Fasten each cut joint or connection with two galvanized nails.  Anchor with wood stakes spaced up to 36 inches (900 mm) apart, driven at least 1 inch (25 mm) below top...
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven below top elevation of edging.
	C. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 48 inches (1200 mm) apart, driven below top elevation of edging.
	D. Shovel-Cut Edging:  Separate mulched areas from turf areas with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge at locations as shown on the drawings.

	3.14 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.15 PLANT MAINTENANCE
	A. Maintain plantings immediately after planting by pruning, cultivating, and watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, an...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...
	D. Defective work shall be corrected as soon as possible after it becomes known and weather and season permits.
	E. If a substantial number of plants are weak, dead or otherwise un-acceptable to the Owner at the time of the inspection, acceptance shall not be granted and the Contractor’s responsibility for maintenance of all plants shall continue until replaceme...
	1. All replacements shall be of same kind, size and quality specified in the plant list. They shall be furnished and planted as specified during the next planting season at no cost to the Owner.


	3.16 HERBICIDE OR PESTICIDE APPLICATION
	A. Apply herbicides or pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in p...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before final acceptance, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.18 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Hydroseeding.
	3. Sodding.
	4. Plugging.
	5. Sprigging.
	6. Meadow grasses and wildflowers.
	7. Turf renovation.
	8. Erosion-control material(s).
	9. Grass paving.

	B. Related Sections:
	1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
	3. Division 2 Section “Plants” for landscape planting
	4. Division 2 Section "Landscape Irrigation" for turf irrigation.
	5. Division 2 Section "Storm Drainage" for subsurface drainage.


	1.03 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete or top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to this Project.

	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	1. Certification of each seed mixture for turfgrass sod.  Include identification of source and name and telephone number of supplier.

	C. Conformance Submittal: Submit Installer’s Qualifications as indicated prior to beginning work for qualified landscape installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For standardized ASTM D 5268 topsoil and imported or manufactured topsoil.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration. Installer shall be a Registered Landscape Contractor (where applicable).
	3. Experience: Five years' experience in turf installation in addition to requirements in Division 1 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.
	6. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis: When soil testing is part of the work, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; dele...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of samples to be taken per instructions from the Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be us...
	3. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nutr...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.



	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	C. Fertilizer: Deliver to site in original unopened standard size bags showing weight, analysis and name of manufacturer. Store in weatherproof place and keep dry to maintain effectiveness. Store partially used bags in sealed containers.
	D. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide perimeter-control measures to prevent displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.


	1.07 PROJECT CONDITIONS
	A. Planting Restrictions:  See drawings for planting periods and specific species for specific planting dates.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.08 MAINTENANCE SERVICE
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established (f...
	1. Seeded Turf:  60 days from date of planting completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Sodded Turf: 30 days from date of installation.
	3. Plugged and Sprigged Turf: 60 days from date of planting completion.



	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: State-certified seed of grass species as indicated on the drawings, with not less than 95 percent germination, not less than 85  percent pure seed, and not more than 0.5  percent weed seed:
	C. Grass Seed Mix:  Proprietary seed mix as indicated on the drawings.

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous gr...
	B. Turfgrass Species: Shall be as indicated on the drawings or as approved by the Owner.
	C. Turfgrass Species:  Sod of grass species (from seed at sod farm) as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

	2.03 PLUGS
	A. Plugs:  Turfgrass sod, certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, cut into square or round plugs, stro...
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Plug Size: Shall be as indicated on the drawings.


	2.04 SPRIGS
	A. Sod Sprigs:  Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Turfgrass Species: Shall be as indicated on the drawings.


	2.05 MEADOW GRASSES AND WILDFLOWERS
	A. Wildflower Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	B. Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	C. Wildflower and Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	D. Seed Carrier:  Inert material, sharp clean sand or perlite, mixed with seed at a ratio of not less than two parts seed carrier to one part seed.

	2.06 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Class:  O, (only in high wind areas) with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through No. 60 (0.25-mm) sieve.
	3. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.07 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm)  sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 percent of dry weight.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or of granular texture, with a pH range of 3.4 to 4.8.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.08 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight, unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.


	2.09 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ASTM D 5268 topso...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.

	B. Existing, native surface topsoil formed under natural conditions with the duff layer retained during excavation process and stockpiled on-site.  Verify suitability of native surface topsoil to produce viable planting soil.  Remove stones, roots, pl...
	1. Supplement with native surface (topsoil) planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume: 1:4.
	b. Ratio of Loose Sphagnum 1:4.


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs or m...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.10 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Non-asphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  NOT PERMITTED.

	2.11 PESTICIDES and HERBICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pest...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.12 EROSION-CONTROL MATERIALS
	A. Rolled Erosion-Control Blankets (RECP):  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. (0.5 kg/sq. m), with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	C. Turf Reinforcement Mats (TRM):  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, thickness as detailed on the drawings.  Include manufacturer's recommended anchora...
	1. Products:  See drawings and details,


	2.13 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, see plan and details for mat thickness.  Include manufacturer's recommende...
	1. Products:  See drawings and details.

	B. Base Course:  Sound crushed stone or gravel complying with [ASTM D 448 for Size No. 8] Division 2 Section "Earthwork" for base-course material.
	C. Sand:  Sound, sharp, washed natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As shown on the drawings or submitted and acceptable to Owner.
	E. Sandy Loam Soil Mix:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate blended with planting soil as specified.  Use blend consisting of 1/2 sand and 1/2 planting soil.
	F. Soil for Paving Fill:  Planting soil as specified on the drawings.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Owner and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches (150 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply superphosphate fertilizer directly to subgrade before loosening.
	2.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth of 6 inches (150 mm) but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod where used.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 8 inches (200 mm).  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches (100 mm) of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply superphosphate fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish gra...
	E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	F. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.04 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For turf reinforcement mats (TRM), install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  Install erosion-control mat and fasten as recommended by material manufacturer.
	C. Fill cells of turf reinforcement mat with planting soil and compact before planting.
	D. For rolled erosion-control blanket (RECP) or mesh, seed area, install RECP from top of slope, working downward, and as recommended by material manufacturer for site conditions and as shown on the details.  Fasten as recommended by material manufact...
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.05 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1/2 inch (13 mm) of f...
	B. Install base course (sand, soil mix, proprietary growing mix, or soil for paving fill) as shown on drawings) and as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving...
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with planting soil mix as shown on the drawings and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.06 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as indicated on the drawings.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 3:1 with RECP installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with turf reinforcement mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 3:1 and not indicated to receive RECP or TRM by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket in loose thickness over seeded ...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment, or bond by spraying with approved tackifier at rate specified by manufacturer.

	G. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 24 hours after completing seeding operations.  Water and soak areas, scatter mulch uniformly and roll surface smooth.

	3.07 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with non-asphaltic fiber-mulch, or manufacturer's recommended tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre (5.2-kg/92.9 sq. m) dry weight, and seed component is deposited at not less...


	3.08 SODDING
	A. Area: Shall be as indicated on the drawings or at minimum a three (3) foot wide strip along walks, roadways and parking areas to reduce erosion.
	B. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 4:1.
	2. Anchor sod on slopes exceeding 6:1 with steel staples spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.09 PLUGGING
	A. Plant plugs in holes or furrows, spaced as indicated on the drawings. On slopes, contour furrows to near level.

	3.10 SPRIGGING
	A. Plant freshly shredded sod sprigs in furrows as indicated on drawings.  Place individual sprigs with roots and portions of stem in moistened soil, as indicated, and fill furrows without covering growing tips.  Lightly roll and firm soil around spri...
	B. Broadcast Method: If broadcast method is indicated on drawings, spread sprigs uniformly over prepared surface at rate indicated and mechanically force sprigs into lightly moistened soil.
	1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
	2. Lightly roll and firm soil around sprigs after planting.
	3. Water sprigs immediately after planting and keep moist by frequent watering until well rooted.


	3.11 TURF RENOVATION
	A. Renovate existing turf.
	1. Damaged by Contractor’s operations, such as storage of materials or equipment and movement of vehicles.
	2. To re-establish turf where settlement or washouts occur or where minor re-grading is required,
	3. Where new planting soil placement and new planting is required
	4. Where sod or vegetation is diseased, wrong species or unsatisfactory
	5. Where foreign materials such as oil drippings, fuel spills, stones, gravel or other material that may or may not be a result of Contractor’s operation.

	B. Mow, dethatch, core aerate, and rake existing turf.
	C. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	E. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm).
	F. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches (100 mm) of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	G. Apply seed and protect with straw mulch, or sod as required for new turf.
	H. Water newly planted areas and keep moist until new turf is established.

	3.12 TURF MAINTENANCE PRIOR TO ACCEPTANCE
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  Water to assure moisture depth is no greater than 3” (50% depletion of 6 inches) at any one time until established.
	1. If an irrigation system is installed on the site it shall be used for the site watering.  Use the installed irrigation system and set the controller to “User No ET” mode until final acceptance.
	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  If water is not available on-site the Contractor shall provide all necessary water.  The Contractor shall furnish all labor, watering equipment, fuel and equipment necessary to transport and apply wat...
	c. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	d. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.


	C. Protection: Protect seeded or sod area from trespass during grass establishment. Furnish and install fences, signs, and barriers or any other necessary temporary protective devices. Damage resulting from trespass, erosion, settlement, or other caus...
	D. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowing.  Do not delay mowing unt...
	1. Bentgrass to a height of 1 inch (26 mm) or less.
	2. Bermudagrass to a height of  1 to 1-1/2 inch (26 to 40 mm).
	3. Centipedegrass, perennial ryegrass and zoysiagrass to a height of 1 to 2 inches (25 to 50 mm).
	4. Kentucky bluegrass, buffalograss and red fescue to a height of 1-1/2 to 2 inches (38 to 50 mm).
	5. Bahiagrass, turf-type tall fescue, and St Augistinegrass to a height of 2 to 3 inches (50 to 75 mm).

	E. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) to turf area.


	3.13 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Owner:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with uniform coverage exceeding 85 percent perennial vegetative cover.
	2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.
	3. Satisfactory Plugged Turf:  At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.
	4. Satisfactory Sprigged Turf:  At end of maintenance period, the required number of sprigs has been established as well-rooted, viable plants, and areas between sprigs are free of weeds and other undesirable vegetation.

	B. After grass growth has started all areas or parts of areas, which fail to show a uniform stand of grass for any reason whatsoever shall be re-seeded repeatedly until all areas are covered with a satisfactory growth of grass at no additional cost to...
	C. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.14 MEADOW GRASSES AND WILDFLOWERS
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.

	B. Sow seed at a total rate as shown on the drawings.
	C. Brush seed into top 1/16 inch (1.6 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying compost or straw mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm), and roll surface smooth.
	E. Water newly planted areas and keep moist until meadow is established.

	3.15 MEADOW GRASSES AND WILDFLOWER MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow.  Roll, regrade, and replant bare or eroded areas and remulch.  Provide materials an...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  If indicated on the drawings, install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine sprays at a minimum rate of 1/2 inch (13 mm) per week until final acceptance unless rainfall precipitation is adequate.


	3.16 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with requirements of authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in...
	B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 WORK COVERED BY CONTRACT DOCUMENTS
	1. Project Location:  Insert Project location (street address, city, and state).

	1.03 RELATED DOCUMENTS
	1.04 USE OF PREMISES
	1. New Construction: Contractor shall have full use of premises for construction operations, including use of Project site, during construction period.  Contractor's use of premises is limited only by Owner's right to perform work or to retain other c...
	2. Retrofit and Repair Construction: Contractor shall have full use of premises designated for the work and shall work to support and shall not interfere with retail operations during open-for-business hours. All work areas scheduled for closure to re...

	1.05 WORK UNDER OTHER CONTRACTS
	1.06 SPECIFICATION FORMATS AND CONVENTIONS
	1. Abbreviated Language:  Language used in the Specifications and other Contract Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  Singular word...
	2. Imperative mood and streamlined language are generally used in the Specifications.  Requirements expressed in the imperative mood are to be performed by Contractor.  Occasionally, the indicative or subjunctive mood may be used in the Section Text f...
	a. The words "shall," "shall be," or "shall comply with," depending on the context, are implied where a colon (:) is used within a sentence or phrase.



	PART 2 -  PRODUCTS
	2.01 OWNER – FURNISHED ITEMS
	1. Energy Management System, Electrical Distribution Panels and Step-Down Transformers as detailed on mechanical and electrical drawings.
	2. Sensormatic equipment for the Electronic Article Surveillance (EAS)
	a. Floor Max System (ZAFM3-3) consists of the following:
	1) Power Pack (0100-0839-05)– quantity 1
	2) Cap Board Enclosure (ZPFM3ENC) – quantity 2
	3) Floor Max Antenna (ZSFM3ANT) – quantity 3
	4) Installation Kit (0351-0547-01)– quantity 1

	b. Power Pack Enclosure (0100-1341-01) – quantity 3

	3. WeatherTRAK landscape irrigation controller package (controller, enclosure and rain sensor)
	B. The Owner will furnish and install the following items.  The General Contractor to cooperate and coordinate with the Owner and/or Owner’s sub contractor on the installation of the following:
	1. Lowe’s road sign and building sign(s).
	2. Cart  Return Racks
	3. Hertz vehicle rental signage and pavement marking



	PART 3 -  EXECUTION

	01310_Project_Management_and_Coordination (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. General Project coordination procedures.
	2. Coordination Drawings.
	3. Project meetings.

	B. Related Sections include the following:
	1. Division 2   Section "Construction Progress Documentation" for preparing and submitting Contractor's Construction Schedule.
	2. Division 2 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.03 DEFINITIONS
	A. RFI:  Request For Interpretation from Contractor seeking interpretation or clarification of the Contract Documents.

	1.04 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that d...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. If necessary prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Installation and removal of temporary facilities and controls.
	4. Delivery and processing of submittals.
	5. Progress meetings.
	6. Preinstallation conferences.
	7. Project closeout activities.

	D. Conservation:  Coordinate construction activities to ensure that operations are carried out with consideration given to conservation of energy, water, and materials.
	1. Salvage materials and equipment involved in performance of, but not actually incorporated into, the Work.  Refer to other Sections for disposition of salvaged materials that are designated as Owner's property.


	1.05 SUBMITTALS
	A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability necessitates maximum utilization of space for efficient installation of different components or if coordination is required for installation of products and materia...
	1. Indicate relationship of components shown on separate Shop Drawings.
	2. Indicate required installation sequences.
	3. See Division 23 Section “Basic Mechanical Materials and Methods” for specific Coordination Drawing requirements for mechanical installations.
	4. See Division 26 Section “Basic Electrical Materials and Methods” for specific Coordination Drawing requirements for electrical installations.


	1.06 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and other stakeholders of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner within three days of the meeting.

	B. SWPPP (Storm Water Prevention Pollution Plan) Preconstruction Conference:  Schedule a SWPPP preconstruction conference before starting construction, at a time convenient to Owner.  Hold the SWPPP preconstruction conference at Project site or anothe...
	1. Attendees:  Authorized representatives of Owner (meeting leader), Engineer, and their consultants; Contractor and its superintendent; earthwork subcontractors; any Federal, State or Local officials involved in review or inspection of the Project; a...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Overview of NPDES permitting and Lowe’s Expectations.
	b. Recordkeeping and retention.
	c. Phasing of Project and Sequence of Construction
	d. Review ESC Plans and BMP Details
	e. Locating dumpster, toilets, concrete washout, fueling areas on site map and posting
	f. Posting requirements for NOI, NOC and Construction Site Notice
	g. Allowable non-stormwater discharges and handling procedures
	h. Signatory authorizations and certification requirements
	i. Spill kit
	j. SPCC petroleum quantity limitations and SPCC Plan self certification
	k. Materials management
	l. Required inspection timeframes and recordkeeping requirements
	m. Stabilization requirements and schedule
	n. Implementation schedule and questions
	o. Modification Reports and tracking plan amendments and stabilization progress on site map
	p. Subcontractor training program
	q. Modification procedures
	r. Hazardous materials and critical incident and reportable quantity procedures
	s. Final stabilization and Pre-NOT inspection requirement
	t. Rainfall monitoring
	u. Import/Export fill or spoil requirements
	v. SWPPP accessibility to regulatory officials
	w. State specific requirements
	x. Assisting and cooperating with regulatory officials

	3. Meeting Attendance:  Meeting attendances will be recorded on Form J-1 and placed in the SWPPP Ledger.

	C. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner.  Hold the preconstruction conference at Project site or another convenient location.  Conduct the meeting to review resp...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  All participants at the conference shall...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Phasing.
	c. Critical work sequencing and long-lead items.
	d. Designation of key personnel and their duties.
	e. Procedures for processing field decisions and Change Orders.
	f. Procedures for RFIs.
	g. Procedures for testing and inspecting.
	h. Procedures for processing Applications for Payment.
	i. Distribution of the Contract Documents.
	j. Submittal procedures.
	k. LEED requirements.
	l. Preparation of Record Documents.
	m. Use of the premises.
	n. Work restrictions.
	o. Owner's occupancy requirements.
	p. Responsibility for temporary facilities and controls.
	q. Construction waste management and recycling.
	r. Parking availability.
	s. Office, work, and storage areas.
	t. Equipment deliveries and priorities.
	u. First aid.
	v. Security.
	w. Progress cleaning.
	x. Working hours.

	3. Minutes:  Contractor will record and distribute meeting minutes.

	D. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each construction activity that requires coordination with other construction.
	1. Attendees:  Installer and representatives of manufacturers and fabricators involved in or affected by the installation and its coordination or integration with other materials and installations that have preceded or will follow, shall attend the me...
	2. Agenda:  Review progress of other construction activities and preparations for the particular activity under consideration, including requirements for the following:
	a. The Contract Documents.
	b. Options.
	c. Related RFIs.
	d. Related Change Orders.
	e. Purchases.
	f. Deliveries.
	g. Submittals.
	h. Review of mockups.
	i. Possible conflicts.
	j. Compatibility problems.
	k. Time schedules.
	l. Weather limitations.
	m. Manufacturer's written recommendations.
	n. Warranty requirements.
	o. Compatibility of materials.
	p. Acceptability of substrates.
	q. Temporary facilities and controls.
	r. Space and access limitations.
	s. Regulations of authorities having jurisdiction.
	t. Testing and inspecting requirements.
	u. Installation procedures.
	v. Coordination with other work.
	w. Required performance results.
	x. Protection of adjacent work.
	y. Protection of construction and personnel.

	3. Record significant conference discussions, agreements, and disagreements, including required corrective measures and actions.
	4. Do not proceed with installation if the conference cannot be successfully concluded.  Initiate whatever actions are necessary to resolve impediments to performance of the Work and reconvene the conference at earliest feasible date.

	E. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represented at these...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...
	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Status of Change Orders.
	15) Documentation of information for payment requests.


	3. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present. Include a brief summary, in narrative form, of progress since the previous meeting and report.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.



	1.07 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Architect or Engineer.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.
	a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments.


	C. Owner’s Action:  Owner/Architect/Engineer will review each RFI, determine action required, and return it.  Allow 14 working days for Architect's response for each RFI.  RFIs received after 1:00 p.m. will be considered as received the following work...
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Architect's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Owner/Architect/Engineer's action may include a request for additional information, in which case time for response will start again.
	3. Owner/Architect/Engineer's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Owner in writing within 10 days of receipt of the RFI response.


	D. On receipt of Owner’s action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Owner within seven days if Contractor disagrees with response.
	E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log weekly.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for documenting the progress of construction during performance of the Work, including the following:
	1. Contractor's Construction Schedule.
	2. Submittals Schedule.
	3. Daily construction reports.
	4. Field condition reports.
	5. Lowe's Development and Design Criteria Section 800 “Stormwater Pollution Prevention Plan” Ledger

	B. See Division 00 for submitting Schedule of Values.
	C. See Division 2 Section "Payment Procedures" for submitting the Schedule of Values.
	D. See Division 2 Section "Photographic Documentation" for submitting construction photographs.

	1.03 DEFINITIONS
	A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, and controlling the construction project.  Activities included in a construction schedule consume time and resources.
	1. Critical activities are activities on the critical path.  They must start and finish on the planned early start and finish times.
	2. Predecessor Activity:  An activity that precedes another activity in the network.
	3. Successor Activity:  An activity that follows another activity in the network.

	B. CPM:  Critical path method, which is a method of planning and scheduling a construction project where activities are arranged based on activity relationships.  Network calculations determine when activities can be performed and the critical path of...
	C. Critical Path:  The longest connected chain of interdependent activities through the network schedule that establishes the minimum overall Project duration and contains no float.
	D. Float:  The measure of leeway in starting and completing an activity.
	1. Float time belongs to Owner

	E. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for greater detail.
	F. Major Area:  A story of construction, a separate building, or a similar significant construction element.

	1.04 SUBMITTALS
	A. Submittals Schedule:  Submit four (4) copies of schedule.  Submit to Owner within 14 days following contract award. Arrange the following information in a tabular format:
	1. Scheduled date for first submittal.
	2. Specification Section number and title.
	3. Submittal category (action or informational).
	4. Name of subcontractor.
	5. Description of the Work covered.
	6. Scheduled date for Architect's final release or approval.

	B. Contractor's Construction Schedule:  Submit three (3) printed opaque copies of initial schedule, large enough to show entire schedule for entire construction period.
	1. The Contractor shall submit to the Owner within fourteen (14) days following the contract award both a graphic and an electronic copy of schedule, using software indicated, on CD-R, and labeled to comply with requirements for submittals.  The Const...
	a. The project name
	b. The Contractor’s name
	c. The date of submittal
	d. Each major term of work
	e. The proposed start date, duration, and completion date of each item of work,
	f. The actual start date, duration and completion date of each item of work.


	C. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the following computer-generated reports.  Format for each activity in reports shall contain activity number, activity description, cost and resource loading, original durat...
	D. Daily Construction Reports:  Submit two copies at weekly intervals.
	E. Field Condition Reports:  Submit two copies at time of discovery of differing conditions.

	1.05 COORDINATION
	A. Coordinate preparation and processing of schedules and reports with performance of construction activities and with scheduling and reporting of separate contractors.
	B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts, Submittals Schedule, progress reports, payment requests, and other required schedules and reports.
	1. Secure time commitments for performing critical elements of the Work from parties involved.
	2. Coordinate each construction activity in the network with other activities and schedule them in proper sequence.



	PART 2 -  PRODUCTS
	2.01 SUBMITTALS SCHEDULE
	A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required by construction schedule.  Include time required for review, resubmittal, ordering, manufacturing, fabrication, and delivery when establishing dates.
	1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and Contractor's Construction Schedule.
	2. Submit concurrently with the first complete submittal of Contractor's Construction Schedule.


	2.02 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL
	A. Time Frame:  Extend schedule from date established for commencement of the Work to date of Final Completion.
	1. Contract completion date shall not be changed by submission of a schedule that shows an early completion date, unless specifically authorized by Change Order.

	B. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but not limited to, the Notice to Proceed, Substantial Completion, and Final Completion

	2.03 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
	A. General:  Prepare network diagrams using AON (activity-on-node) format.
	B. Preliminary Network Diagram:  Submit diagram within 14 days of date established for the Notice of Award.  Outline significant construction activities for the duration of the Work.
	C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized time-scaled CPM network analysis diagram for the Work.
	1. Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use no later than 30 days after date established for the Notice of Award.
	a. Failure to include any work item required for performance of this Contract shall not excuse Contractor from completing all work within applicable completion dates, regardless of Architect's approval of the schedule.

	2. Establish procedures for monitoring and updating CPM schedule and for reporting progress.  Coordinate procedures with progress meeting and payment request dates.
	3. Use "one workday" as the unit of time.  Include list of nonworking days and holidays incorporated into the schedule.

	D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  Using the preliminary network diagram, prepare a skeleton network to identify probable critical paths.
	1. Activities:  Indicate the estimated time duration, sequence requirements, and relationship of each activity in relation to other activities.  Include estimated time frames for all work.
	2. Critical Path Activities:  Identify critical path activities, including those for interim completion dates.  Scheduled start and completion dates shall be consistent with Contract milestone dates.
	3. Processing:  Process data to produce output data on a computer-drawn, time-scaled network.  Revise data, reorganize activity sequences, and reproduce as often as necessary to produce the CPM schedule within the limitations of the Contract Time.
	4. Format:  Mark the critical path.  Locate the critical path near center of network; locate paths with most float near the edges.
	a. Sub networks on separate sheets are permissible for activities clearly off the critical path.


	E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the following:
	1. Contractor or subcontractor and the Work or activity.
	2. Description of activity.
	3. Principal events of activity.
	4. Immediate preceding and succeeding activities.
	5. Early and late start dates.
	6. Early and late finish dates.
	7. Activity duration in workdays.
	8. Total float or slack time.
	9. Average size of workforce.

	F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated reports showing the following:
	1. Identification of activities that have changed.
	2. Changes in early and late start dates.
	3. Changes in early and late finish dates.
	4. Changes in activity durations in workdays.
	5. Changes in the critical path.
	6. Changes in total float or slack time.
	7. Changes in the Contract Time.


	2.04 REPORTS
	A. Daily Construction Reports:  Prepare a daily construction report recording the following information concerning events at Project site:
	1. Contractor’s name
	2. Project Location
	3. Work Progress for the Day
	4. List of subcontractors at Project site.
	5. Number of workmen by trade employed on the project for that day
	6. Equipment at Project site.
	7. Material deliveries.
	8. High and low temperatures and general weather conditions.
	9. Accidents.
	10. Stoppages, delays, shortages, and losses.
	11. Meter readings and similar recordings.
	12. Orders and requests of authorities having jurisdiction.
	13. Services connected and disconnected.
	14. Equipment or system tests and startups.
	15. Daily observation of level of sediment tracking at construction entrance/exit
	16. Daily observation of proper use and disposal of chemicals and substances stored or used on site.

	B. The Contractor shall submit to the Owner at the end of each week Daily Progress Reports for each day of work during the preceding week. A report shall be submitted for each day of the contract duration even if no work is performed. Copies of report...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation (RFI) to the Owner.  Include a detailed descript...

	2.05 LOWE’S STORM WATER POLLUTION PREVENTION PLAN (SWPPP) LEDGER
	A. Required Record Keeping:  Prepare and maintain as required by the written SWPPP all inspection, maintenance and construction activity reports for the Project site. Required reports include, but are not limited to the following:
	1. Contractor’s NPDES Operator Certification Signature Page (only where Contractor is also considered an “Operator” for the Project)
	2. Form A-1 Signatory Authorization Designation Form (only where Contractor is also considered an “Operator” for the Project).
	3. Form B-1 General Contractor’s Certification Form
	4. Form B-2 Subcontractor’s Certification Form (for all subcontractors working on site)
	5. Form C-1 Weekly (and Rain Event) Inspection Report for each required inspection.
	6. Form C-2 Compliance Inspection Report (for Lowe’s Projece Manager and Third Party Inspector (when used)).
	7. Form C-3 Corrective Action Log
	8. Form D-1 Modification Report
	9. Form E-1 Subcontractor Training Report Form
	10. Form F-1 Final Inspection and Pre-Notice of Termination Report
	11. Form G-1 Critical Incident and Reportable Quantity Form
	12. Form G-2 SPCC Self-Certification Statement
	13. Form G-3 SPCC Facility Description and Potential Tank Equipment and Operational Equipment Failure Resulting in Spills
	14. Form H-1 Rainfall Log
	15. Form I-1 Construction Site Notice
	16. Form J-1 Pre-Construction Training Meeting Agenda
	17. Site Map(s) (to record locations of materials management measures throughout construction and document Modificaitons to the plan)
	18. Any additional Federal, State or Local Forms, Reports, or Certifications incorporated into the written SWPPP.

	B. The Contractor shall submit to the Owner at the end of each month all Daily Progress Reports for each day of work during the preceding week. A report shall be submitted for each day of the contract duration even if no work is performed. Copies of r...
	C. Field Condition Reports:  Immediately on discovery of a difference between field conditions and the Contract Documents, prepare and submit a detailed report.  Submit with a request for interpretation (RFI) to the Owner.  Include a detailed descript...


	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S CONSTRUCTION SCHEDULE
	A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to reflect actual construction progress and activities.  Issue schedule one week before each regularly scheduled progress meeting.
	1. Revise schedule immediately after each meeting or other activity where revisions have been recognized or made.  Issue updated schedule concurrently with the report of each such meeting.
	2. Include a report with updated schedule that indicates every change, including, but not limited to, changes in logic, durations, actual starts and finishes, and activity durations.
	3. As the Work progresses, indicate Actual Completion percentage for each activity.

	B. Distribution:  Distribute copies of approved schedule to Architect Owner, separate contractors, testing and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule responsibility.
	1. Post copies in Project meeting rooms and temporary field offices.
	2. When revisions are made, distribute updated schedules to the same parties and post in the same locations.  Delete parties from distribution when they have completed their assigned portion of the Work and are no longer involved in performance of con...
	PROJECT LOWE’S OF ANYWHERE CONTRACTOR LIGHTNING CONSTRUCTION DATE OF REPORT _____________
	PROJECT ____________________ CONTRACTOR ___________________________  DATE OF REPORT _________________
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 0 Section “Application for Payment for Construction and Final Acceptance” (Forthcoming "Payment Procedures") for submitting Applications for Payment and the Schedule of Values.
	2. Division 2 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 2 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.
	4. (Forthcoming Division 01 Section "Photographic Documentation" for submitting construction photographs and construction videotapes.)
	5. Division 2 Section "Quality Requirements" for submitting test and inspection reports and for mockup requirements.
	6. Division 2 Section "Closeout Procedures" for submitting warranties.
	7. Divisions 0 through 16 (Forthcoming 02 through 49) Sections for specific requirements for submittals in those Sections.
	1. Division 2 Civil (forthcoming Divisions 22, 31, 32 and 33)
	a. Demolition (forthcoming Section 024116)
	b. Earthwork (forthcoming Section 312000 “Earth Moving”)
	c. Trench Excavation and Backfill (forthcoming Section 312000)
	d. Waste Water Pump Stations
	e. Aggregate Base Course (forthcoming Section 312000)
	f. Hot-mix Asphalt Paving (forthcoming Section 321216 “Asphalt Paving”)
	g. Concrete Pavement, Curb and Sidewalk (forthcoming Section 321313 “Concrete Paving”)
	h. Concrete Paving Joint Sealants
	i. Asphalt Seal Coat
	j. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement
	k. Landscaping / Plants / Turf (materials and qualification data)
	l. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Building Fencing Systems – Chain Link
	b. Building Fencing Systems – Tubular Steel/Ornamental
	c. Termite Control

	3. Division 3
	a. Concrete Mix Design (See 03300 or 03310 for submittal Form)
	b. Tilt-Up Concrete
	c. Pre-Cast Concrete
	d. Steel Reinforcement

	4. Division 4
	a. Masonry
	b. Face Brick
	c. Reinforcement
	d. Mortar and Grout

	5. Division 5
	a. Structural Steel
	b. Steel Joists
	c. Steel Deck
	d. Metal Fabrications

	6. Division 7
	a. Sheet Metal Flashing and Trim
	b. Aluminum Cornice (If indicated on drawings)
	c. Metal Wall Panels (If indicated on drawings)
	d. Elastomeric Single-ply Membrane Roofing
	e. EPDM Roofing Membrane (if indicated on drawings)
	f. Aluminum Cornice
	g. Roof Accessories

	7. Division 8
	a. Steel Doors and Frames
	b. Flush Wood Doors
	c. Access Doors, Strip Doors and Traffic Impact Doors
	d. Overhead Coiling Doors
	e. Sectional Overhead Doors
	f. Aluminum Entrances and Storefronts
	g. Sliding Automatic Entrance Doors (standard / impact rated)
	h. Door Hardware
	i. Glazing

	8. Division 9
	a. Paint

	9. Division 10
	a. Toilet CompartmentsSigns

	10. Division 11
	a. Loading Dock Equipment

	11. Division 13
	a. Retractable Shade System
	b. Pre-engineered Structures/Shade Structures
	c. Water Storage Tanks
	d. Fire Suppression Sprinklers
	e. Electric-Drive Horizontal Fire Pumps

	12. Division 14
	a. Hydraulic Passenger Elevator (If indicated on drawings)
	b. Hydraulic Freight Elevator (If indicated on drawings)

	13. Division 15
	a. Drinking Fountains and Water Coolers (operation and maintenance data)

	14. Division 16
	a. Seismic Controls for Electrical Work
	b. Panelboards
	c. Interior Lighting (Modular Wiring Only)
	d. Exterior Lighting (Poles Only)

	1. Division 2 Civil
	a. Water Distribution (materials)
	b. Sanitary Sewer (materials)
	c. Storm Drainage (materials)
	d. Trench Drain (materials)
	e. Concrete Pavement Curb and Sidewalk (materials)
	f. Landscaping (materials and qualification data)
	g. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Termite Control

	3. Division 3
	a. Admixtures
	b. Liquid Densifiers and Sealers
	c. Moisture Retaining Cover
	d. Semi rigid polyurea joint filler
	e. Natural aggregate shake hardener (if indicated on drawings)

	4. Division 7
	a. Building Insulation – Extruded Polystyrene Board
	b. Building Insulation – Faced, Unfaced, and Sound Attenuation Fiberglass Batts
	c. Building insulation – Foam Filled
	d. Exterior Insulation and Finish Systems – Class PB (Conformance Submittal and Samples)
	e. Metal Roof Panels – Architectural  (submittal and samples)
	f. Metal Roof Panels – Structural (submittal and samples)
	g. Metal Wall Panels (submittal and samples)
	h. Elastomeric Single-ply Membrane Roofing (Conformance Submittal)
	i. Metal Flashing and Trim – Architectural
	j. EPDM Roofing Membrane (if indicated on drawings)
	k. Plastic Unit Skylights (if indicated on drawings)
	l. Applied Fireproofing
	m. Firestopping
	n. Joint Sealants
	o. Vapor Permeable Air Barrier Membrane (if indicated on drawings)

	5. Division 8
	a. Sliding Automatic Entrance Doors (standard / impact rated)

	6. Division 9
	a. Exterior Sheathing (as underlayment) –for metal roof panels
	b. Exterior Sheathing (as underlayment) – for E.I.F.S. and membrane flashing
	c. Exterior Soffit Panel – Sag-resistant gypsum board
	d. Exterior Walls – Exterior Wall Coating Submittal Form
	e. Interior Walls – Standard
	f. Interior Walls – Water Resistant
	g. Ceramic Floor, Wall Tile and Grout
	h. Acoustical Ceiling Tile (Conformance Submittal)
	i. Heavy Duty Ceiling Tile (Conformance Submittal)
	j. Vinyl Cove Base
	k. Vinyl Composition Floor Tile (If indicated on drawings)

	7. Division 10
	a. Aluminum Canopy
	b. Electrical Hand Dryers
	c. Grab Bars
	d. Toilet Tissue Holders
	e. Napkin Disposal
	f. Horizontal Baby Changing Station
	g. Metal Framed Mirrors
	h. Paper Towel Dispenser

	8. Division 15
	a. Duct Insulation
	b. Pipe Insulation
	c. Valves
	d. Fuel Gas Piping
	e. Plumbing Fixtures
	f. Plumbing Specialties
	g. Trench Drain
	h. Electric, Domestic Water Heaters
	i. Fuel-Fired Unit Heaters
	j. Rooftop Air Conditioners
	k. Energy Recovery Ventilators
	l. Duct Accessories
	m. Power Ventilators
	n. Smoke Exhaust Fans
	o. Diffusers, Registers and Grilles
	p.

	9. Division 16
	a. Basic Electrical materials and Methods
	b. Grouting and Bonding
	c. Conductors and Cables
	d. Control/signal Transmission Media
	e. Raceways and Boxes
	f. Cable Trays
	g. Wiring Devices
	h. Packaged Engine Generators
	i. Generator & ATS Start-Up Submittal
	j. Enclosed Switches and circuit Breakers
	k. Transfer Switches
	l. Panelboards
	m. Dry-Type Transformers (1000 V and Less)
	n.
	o.
	p.



	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Owner/Architect’s responsive action.
	B. Informational Submittals:  Written information that does not require Owner/Architect’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Owner reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 2 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to...
	1. Initial Review:  Allow 15 business days (unless noted otherwise) for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Owner will advise Contractor when a submittal being processed mus...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Re-submittal Review:  Allow 15 business days for review of each re-submittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Owner.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name and address of supplier.
	f. Name of manufacturer.
	g. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Re-submittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	h. Number and title of appropriate Specification Section.
	i. Drawing number and detail references, as appropriate.
	j. Location(s) where product is to be installed, as appropriate.
	k. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Owner observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Owner will return submittals, without review, received from sources other than Contractor.
	1. Include Contractor’s certification stating that information submitted complies with requirements of the Contract Documents.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect, Engineer, Designer or Owner in connection with construction."


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies: Upload one copy for each submittal, unless otherwise indicated. Marked up, rejected and/or approved versions will be maintained on Site|Folio as a Project Record Document. .

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a.  Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Compliance with specified referenced standards.
	j. Testing by recognized testing agency.
	k. Application of testing agency labels and seals.
	l. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (600 by 900 mm).

	D. Coordination Drawings: Comply with requirements in Division 01 Section “Project Management and Coordination”.
	E. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed. Prepa...
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit three full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Owner will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Owner will retain two Sample sets; remainder will be returned.]
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	F. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	G. Contractor's Construction Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation" for Construction Manager's action.
	H. Delegated Design Submittal: Comply with requirements in Division 2 “Quality Requirements”.
	I. Submittals Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation."
	J. Application for Payment:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	K. Schedule of Values:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	L. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	M. LEED Submittals:  Comply with requirements specified in Division 2 Section "Sustainable Design Requirements."
	1. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  Owner will not return copies.
	2. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.
	3. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	4. Test and Inspection Reports:  Comply with requirements specified in Division 2 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 2 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	L. Schedule of Tests and Inspections:  Comply with requirements specified in Division 2 Section "Quality Requirements."
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 2 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs and Videotapes:  Comply with requirements specified in Division 2 Section "Photographic Documentation."

	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect, Engineer, Designer or...
	F. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S, ENGINEER’S, DESIGNER’S OR OWNER’S ACTION
	A. General:  Architect, Engineer, Designer, or Owner   will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect, Engineer, Designer or Owner   will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect, Engineer, Designer or Owner will stamp each submittal with an action s...
	C. Informational Submittals:  Architect, Engineer, Designer or Owner will review each submittal and will not return it, or will return it if it does not comply with requirements.  Owner will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.03 DOCUMENTS AND SAMPLES AT THE SITE
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Division 0 Section "Allowances" for testing and inspecting allowances.
	2. Division 2 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.
	3. Division 2 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.
	4. Divisions 0 through 16 (forthcoming 02 through 49) Sections for specific test and inspection requirements.


	1.03 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities of materials and execution, and to review c...
	D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.04 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.05 DELEGATED DESIGN
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of contractor by the contract documents, provide products and systems complying with specific performance and d...

	1.06 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Delegated-Design Submittal:  In addition to shop drawings, product data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to contractor to...
	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.07 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Owner.
	2. Notify Owner seven (7) days in advance of dates and times when mockups will be constructed.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Obtain Owner’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	5. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	6. Demolish and remove mockups when directed, unless otherwise indicated.


	1.08 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	1. Testing Agency Responsibilities: Cooperate with architect and contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	3. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through contractor.
	5. Do not release, revoke, alter, or increase requirements of the contract documents or approve or accept any portion of the work.
	6. Do not perform any duties of contractor.

	E. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.09 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Testing agency will notify Owner and contractor promptly of irregularities and deficiencies observed in the work during performance of its services.
	2. Testing agency will submit a certified written report of each test, inspection, and similar quality-control service to architect with copy to contractor and to authorities having jurisdiction.
	3. Testing agency will submit a final report of special tests and inspections at substantial completion, which includes a list of unresolved deficiencies.
	4. Testing agency will interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the contract documents.
	5. Testing agency will retest and reinspect corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Owner’s reference during normal working hours.

	3.02 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.
	2. Comply with the Contract Document requirements for Division 2 Section "Cutting and Patching."

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. The Contractor shall provide all temporary facilities, whether or not listed herein, for the proper conduct of the work in accordance with accepted construction practices and as required by any public authority having jurisdiction at the location o...
	C. Related Sections include the following:
	1. Division 2 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.
	2. (Forthcoming Division 2 Section "Execution" for progress cleaning requirements.)
	3. Divisions 0 through 16 (forthcoming 02 through 49) Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	4. Division 2 Section "Termite Control" for pest control.
	5. Division 2 Section "Hot Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.
	6. Division 2 Section “Erosion and Sediment Control”.
	7. Division 2 Section “Concrete Pavement Curb and Sidewalk” (forthcoming "Concrete Paving") for construction and maintenance of cement concrete pavement for temporary roads and paved areas.


	1.03 DEFINITIONS
	A. Permanent Enclosure:  As determined by Owner, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary c...

	1.04 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Owner's constr...
	B. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.

	1.05 QUALITY ASSURANCE
	A. Electric Service:  Comply with ANSI A10.6, NFPA 241, NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities: At earliest feasible time and when acceptable to Owner, change over from use of temporary service to use of permanent service.
	B. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...
	C. Conditions of Use: The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials. Undamaged, previously used materials in serviceable condition may be used if approved by Owner. Provide materials suitable for use as intended.
	B. Pavement:  Comply with Section “Hot Mix Asphalt Paving (forthcoming “Asphalt Paving”) and “Concrete Pavement Curb and Sidewalk” (forthcoming “Concrete Paving”)
	C. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-...
	D. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner a...
	E. Lumber and Plywood:  Comply with requirements in Division 06.
	F. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum available lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M.
	G. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	H. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.
	I. Paint:  Comply with requirements in Division 09 painting Sections.
	J. Water: Potable.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of...
	B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	D. Electrical:
	1. Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110-V to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	2. Power Distribution: Power distribution system circuits where permitted are to be overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits  may be non-metallic sheathed cable.

	E. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 2 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching compatible materials and equipment. Comply ...
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction. Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner’s easements can not be used for that purpose.

	B. Sanitary Sewers:  If sanitary sewer is available, provide temporary utilities to remove effluent lawfully. If sanitary sewer is not available or can not be used for the discharge of effluent provide containers to remove and dispose of effluent off-...
	1. Connect temporary sewers to municipal system or private system indicated and as directed by authorities having jurisdiction.
	2. Maintain temporary facilities in a clean, sanitary condition. After heavy use, restore to normal conditions promptly.

	C. Storm Drainage: Comply with EPA, State or Local Construction General Permit for construction stormwater discharges. Assure excessive soil, construction debris, chemicals, oils, and similar contaminants are not discharged to receiving waters.
	D. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use. Sterilize temporary water piping before use.
	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. ...
	1. Disposable Supplies: Provide and maintain adequate supply of toilet tissue, paper towels, paper cups, and similar disposable materials for each facility. Provide covered waste containers for disposal of used materials.
	2. Toilets:  Install enclosed self-contained toilet units.
	3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel who handle materials that require wash-up.
	a. Supply cleaning compounds appropriate for each type of material handled. Provide safety showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation of personnel.

	4. Drinking Water: Provide bottled drinking water for all site personnel.

	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	1. General Contractor to provide necessary heat as required for the proper installation of finish materials or as directed by the Owner.
	2. General Contractor is to close all exterior openings until permanent enclosures are in place while the building is being heated or cooled.
	3. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and areas where finished work has been installed.

	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Provide and maintain electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations for the duration of the work.
	1. Install in accordance with the requirements of the local power company and all local laws, ordinances and regulations.
	2. Install weatherproof, grounded electric power service and distribution system service of sufficient size, capacity, and power characteristics during the Construction period.
	3. Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.
	4. Install electric power service underground, unless otherwise indicated.
	5. Install distribution wiring overhead and rise vertically where least exposed to damage.
	6. Provide receptacle outlets adequate for connection of power tools and equipment. Use waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach area where construction activities are in progress. Do...

	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Provide one (1) 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.
	3. Provide one (1) 100-W incandescent lamp every 50 feet (15 m) in traffic areas or equivalent illumination.
	4. Install exterior-yard site lighting that will provide adequate illumination for construction operations, traffic conditions, and signage visibility when the Work is being performed.
	5. Install lighting for Project identification sign.

	J. Telephone Service:  Provide temporary telephone service throughout construction period in common-use facilities for use by all construction personnel.  The General Contractor shall provide and pay for telephone and facsimile on the site during the ...
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Architect's office.
	e. Engineers' offices.
	f. Owner's office.
	g. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	K. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail, in common-use facilities.

	3.03 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	3. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations as indicated on the drawings.  Locate temporary roads and paved areas in same location as permanent roads and paved areas....
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare sub grade and install sub base and base for temporary roads and paved areas according to Division 2 Section "Earthwork."
	3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division Section "Hot Mix Asphal...

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking:  Provide temporary parking areas for construction personnel. Temporary parking areas used for construction activities are considered part of the regulated stormwater pollution prevention area and shall be treated as such.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as indicated on Drawings.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize, separate and clearly label hazardous, dangerous or unsanitary waste materials. Comply with requirements o...
	1. If required by authorities having jurisdiction, provide separate clearly labeled containers for each type of material.
	2. Develop a waste management plan for Work performed on the Project. Indicate types of waste materials the Project will produce and estimate quantities of each type. Provide detailed information for on-site waste storage and separation of recyclable ...


	3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Comply with work restrictions specified in Division 2 Section "Summary."

	B. Protection of Work and Property: The Contractor shall be responsible for the entire site and building and shall provide all necessary protections as required by Owner and by laws, ordinances and codes governing such conditions.  The Contractor and ...
	1. No fires of any kind will be allowed inside or around the operation during the course of construction without special permission of the Owner.

	C. Temporary Erosion and Sedimentation Control:  Comply with requirements specified in Division 2 Section "Erosion and Sediment Control."
	1. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.

	D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and sub grade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.
	F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures. Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings: Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood or similar materials.
	3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

	H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas from fumes and noise.
	1. Construct dustproof partitions with not less than nominal 4-inch (100 mm) studs, 5/8-inch (16 mm) gypsum wallboard with joints taped on occupied side, and ½ inch (13 mm) fire-retardant walls. Cover floor with ¾ inch (19 mm) fire-retardant plywood.
	2. Construct dustproof floor-to-ceiling partitions with not less than nominal 4-inch (100 mm) studs, with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.  Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 1...
	3. Insulate partitions to provide noise protection to occupied areas.
	4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	5. Protect air-handling equipment.
	6. Weather strip openings.

	I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Store combustible materials in containers in fire-safe locations.
	4. Provide fire extinguishers, installed on walls with mounting brackets, visible and accessible from space being served with sign mounted above.
	a. Locate fire extinguishers where convenient and effective for their intended purpose; provide not less than one extinguisher on each floor at or near each usable stairwell or and exit.
	b. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.

	5. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	6. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.
	7. Complete installation and begin use of permanent fire protection facility including connected services at earliest feasible date in each area of Project. Instruct key personnel on use of facilities.


	3.05 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal. Protect from damage caused by freezing temperatures and similar elements.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 2 Section "Closeout Procedures."




	01731_Cutting_and_Patching.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	1.02 SUMMARY
	1.03 SUBMITTALS
	1. Extent:  Describe cutting and patching, show how they will be performed, and indicate why they cannot be avoided.
	2. Changes to Existing Construction:  Describe anticipated results.  Include changes to structural elements and operating components as well as changes in building's appearance and other significant visual elements.
	3. Products:  List products to be used and firms or entities that will perform the Work.
	4. Dates:  Indicate when cutting and patching will be performed.
	5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List utilities that will be relocated and those that will be temporarily out of service.  Indicate how long service will be disrupted.
	6. Structural Elements:  Where cutting and patching involve adding reinforcement to structural elements, submit details and engineering calculations showing integration of reinforcement with original structure.
	7. Owner Approval:  Obtain approval of cutting and patching proposal before cutting and patching.  Approval does not waive right to later require removal and replacement of unsatisfactory work.

	1.04 QUALITY ASSURANCE
	1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed below.  If it is impossible to engage original Installer or fabricator, engage another recognized, experienced, and specialized firm.

	1.05 WARRANTY

	PART 2 -  PRODUCTS
	2.01 MATERIALS
	1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match the visual and functional performance of existing materials.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	3.03 PERFORMANCE
	1. Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	1. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	2. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 Sections where required by cutting and patching operations.
	5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other foreign matter after cutting.
	6. Proceed with patching after construction operations requiring cutting are complete.
	1.  Inspection:  Where feasible, test and inspect patched areas after completion to demonstrate integrity of installation.
	2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish restoration into retained adjoining construction in a manner that will eliminate evidence of patching and refinishing.
	3. Floors and Walls:  Where walls or partitions that are removed extend one finished area into another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of uniform finish, color, texture, and appearance.  Remove exis...
	4. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of uniform appearance.
	5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a weathertight condition.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous demolition and construction waste.
	2. Recycling nonhazardous demolition and construction waste.
	3. Disposing of nonhazardous demolition and construction waste.

	B. Related Sections:
	1. Division 01 Section "Project Management and Coordination" for coordination of responsibilities for waste management.
	2. Division 02 Section "Demolition" for disposition of waste resulting from demolition of buildings, structures, and site improvements  and for disposition of hazardous waste.
	3. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.
	4. Division 04 Section "Stone or Face Brick Masonry" for disposal requirements for excess stone and stone waste.
	5. Division 02 (Forthcoming Division 31) Section "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Clean: Untreated and unpainted, not contaminated with oils, solvents, caulk, paint or other pollutants.
	B. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations.  Construction waste includes packaging.
	C. Comingled: Collecting all material types into a single bin or mixed collection and separating waste materials into recyclable material types at an off-site location.
	D. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	E. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	F. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.
	G. Hazardous: Exhibiting the characteristics of hazard substances (i.e., ignitability, corrosiveness, toxicity or reactivity).
	H. Recycle:  Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	I. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage and deliver to Owner. Include fasteners or brackets needed for reattachment elsewhere if possible.
	J. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.
	L. Source Separation:   The act of keeping different types of waste materials separate beginning from the first time they become waste
	M. Waste:  Extra material or material that has reached the end of its useful life in its intended use. Waste includes salvageable, returnable, recyclable, and reusable material.
	N. Waste Management Coordinator: The General Contractor Superintendent will manage site wastes and surplus under the requirements outlined in the Construction Waste Management Plan.
	O.  Construction Waste Management Plan: Construction and/or demolition wastes shall be indentified and incorporated into a Construction Waste Management Plan (CWMP) The CWMP will include an analysis of wastes to be generated, including the types of re...
	P. Waste Recovery Progress Reports: Report that must be submitted with the Monthly Pay Application that shows the amount of items that were recycled that period.
	Q. Waste Recovery Progress Report back up: Submit manifests, weight tickets, receipts and invoices identifying the project and construction wastes.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Achieve end-of-Project rates for salvage/recycling of  [50] [75] (indicate which)  percent by weight or volume of total non-hazardous solid waste generated by the Work. Practice efficient waste management in the use of materials in the co...
	1. Demolition Waste:
	a. Asphaltic concrete paving.
	b. Concrete.
	c. Concrete reinforcing steel.
	d. Brick.
	e. Concrete masonry units.
	f. Wood studs.
	g. Wood joists.
	h. Plywood and oriented strand board.
	i. Wood paneling.
	j. Wood trim.
	k. Structural and miscellaneous steel.
	l. Rough hardware.
	m. Roofing.
	n. Insulation.
	o. Metal studs.
	p. Gypsum board.
	q. Carpet.
	r. Carpet pad.
	s. Demountable partitions.
	t. Equipment.
	u. Cabinets.
	v. Piping.
	w. Supports and hangers.
	x. Valves.
	y. Mechanical equipment.
	z. Refrigerants.
	aa. Electrical conduit.
	bb. Copper wiring.
	cc. Switchgear and panel boards.
	dd. Transformers.(only non-hazardous)

	2. Construction Waste:
	a. Concrete waste.
	b. Masonry and CMU.
	c. Lumber.
	d. Wood sheet materials.
	e. Wood trim.
	f. Metals.
	g. Roofing.
	h. Insulation.
	i. Metal studs.
	j. Gypsum board.
	k. Piping.
	l. Electrical conduit and Wire.
	m. Packaging:  Regardless of salvage/recycle goal indicated in paragraph above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	1) Paper.
	2) Cardboard.
	3) Boxes.
	4) Plastic sheet and film.
	5) Polystyrene packaging.
	6) Wood crates.
	7) Plastic pails.




	1.5 ACTION SUBMITTALS
	A. Construction Waste Management Plan:  Submit Construction Waste Management Plan (CWMP) along with Waste Identification Worksheets within 14 days of date established from Notice to Proceed. The CWMP must be approved by Lowe’s prior to the start of wo...

	1.6 INFORMATIONAL SUBMITTALS
	A. Monthly Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report with back up information. Use Form CWM-7 to document construction waste progress and Form CWM-8 for demolition waste progress.  Include the follo...
	1. Material category.
	2. Generation point of waste.
	3. Total quantity of waste in cubic yards or tons.
	4. Quantity of waste salvaged, in cubic yards or tons.
	5. Quantity of waste recycled, in cubic yards or tons.
	6. Total quantity of waste recovered (salvaged plus recycled) in cubic yards or tons.
	7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

	Note: waste reduction progress reports must submit quantities in either weight (tons) or volume (cubic yards) but must be consistent throughout.
	B. Total Project Waste Reduction Calculations:  Before requesting Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. Use Forms CWM-3 and/or CWM-4.
	C. .Total Project Cost/Revenue Analysis: Before requesting Substantial Completion, submit calculated Total Project Cost/Revenue Analysis using Forms CWM-4 and/or CWM-5.
	D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and organizations.  Indicate whether organization is tax exempt.
	E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	F. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	G. LEED Submittal:  Complete LEED letter template for Credit MR 2, signed by Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and statement that requirements for the credit have been met.
	H. Qualification Data:  For Site Superintendent with Waste Management Experience and Refrigerant Recovery Technician.
	I. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.7 QUALITY ASSURANCE
	A. Waste Management:  General Contractor Superintendent shall manage construction and demolition waste (if applicable) per this specification. The Superintendent shall have a record of successful waste management coordination of Projects with similar ...
	B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction. Also review the Project SWPPP (Section 800) for additional requirements.
	D. Preconstruction Waste Management Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to waste management including, but not ...
	1. Review and discuss waste management plan including responsibilities of Project Superintendent.
	2. Review requirements for documenting quantities of each type of waste and its disposition.
	3. Review and finalize procedures for materials separation (if separated on site) and verify availability of containers and bins needed to avoid delays.
	4. Review procedures for periodic waste collection and transportation to recycling and disposal facilities.
	5. Review waste management requirements for each trade.


	1.8 WASTE MANAGEMENT PLAN
	A. General:  Develop a Construction Waste Management Plan (CWMP) according to ASTM E 1609 and requirements of this Section.  The CWMP shall consist of waste identification, construction waste management plan, waste reduction progress reports, cost/rev...
	B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction waste generated by the Work.  Use Form CWM-1 for construction waste and Form CWM-2 for demolition waste].  Include estimated quantities and assumptions ...
	C. Total Project Waste Reduction:  List each type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for demolition waste  Include points of waste genera...
	1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this Project, describe methods for preparing salvaged materials before incorporation into the Work.
	2. Salvaged Materials for Sale:  For materials that will be sold to salvage contractors, include list of their names, addresses, and telephone numbers.
	3. Recycled Materials:  Include list of local receivers and processors and type of recycled materials each will accept.  Include names, addresses, and telephone numbers.
	4. Disposed Materials:  Indicate how and where materials will be disposed of.  Include name, address, and telephone number of each landfill and incinerator facility.
	5. Handling and Transportation Procedures:  Include method that will be used for separating recyclable waste including sizes of containers, container labeling, and designated location on Project site where materials separation will be located.

	D. Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste management plan and net additional cost or net savings resulting from implementing waste management plan.  Use Form CWM-5 for construction waste and Form CWM-6 f...
	1. Total quantity of waste in volume or weight.
	2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and cost of collection containers for each type of waste.
	3. Total cost of disposal (with no waste management).
	4. Revenue from salvaged materials.
	5. Revenue from recycled materials.
	6. Savings in hauling and tipping fees by donating materials.
	7. Savings in hauling and tipping fees that are avoided.
	8. Handling and transportation costs.  Include cost of collection containers for each type of waste.
	9. Net additional cost or net savings from waste management plan.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General:  Implement CWMP.  Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, termination, and removal requirements.

	B.  Project Superintendent will be responsible for implementing, monitoring, and reporting status of waste management work plan.
	C. Preconstruction Meeting:  General Contractor Superintendent will review the CWMP with workers, subcontractors, and suppliers regarding proper waste management procedures, as appropriate before beginning work at the Project site. The Superintendent ...
	1. Distribute a copy of the approved Construction Waste Management Plan to everyone concerned within 7 days in advance of the preconstruction meeting.
	2. Distribute the CWMP to everyone concerned anytime revisions are made.
	3. Review entire plan content, procedures and locations established for salvage, storage, recycling, and disposal.

	D. Monthly Meetings: The Superintendent shall hold regularly scheduled monthly meetings to discuss project schedule and progress of any waste items on site.
	E. Site Access and Temporary Controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged, recycled, reused, and donated.
	2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	3. Comply with Lowe’s Stormwater Pollution Prevention Plan requirements per Development and Design Criteria Section 800.
	4. Comply with Division 02 Section 02020 Erosion and Sediment Control.


	3.2 SALVAGING DEMOLITION WASTE
	A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
	1. Washed stone for temporary drives
	2. Crushed concrete and masonry for site fill..

	B. Salvaged Items for Sale are not permitted on Project site.
	C. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area and covered if needed until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General:  Recycle paper and beverage containers used by on-site workers.
	B. Recycling Receivers and Processors:  Include listing of all recycling activities for source separated or mixed material recycling centers where recycling will occur including all recycling receivers and processors in the CWMP.
	C. Construction Waste Reduction Incentives:  Revenues, savings rebates, tax credits, and other incentives received for recycling waste materials shall be Lowe’s 60% / General Contractor 40 %. Total revenues, savings, rebates, tax credits and other inc...
	D. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the re...
	E. The following sorting methods are acceptable:
	1. Sorting recyclable materials at the Project site and transporting them to recycling markets directly from the Project site, or;
	2. Employing haulers who make use of a materials-recovery facility or transfer station where recyclable materials are sorted from the waste and recycled before disposing of the remainder. If using a hauler or recycling facility to sort out recyclables...

	F. Procedures for sorting recyclable materials at the Project site:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical according to approved cons...
	1. Provide appropriately marked containers or bins for controlling recyclable waste until they are removed from Project site.  Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.
	b. All signage a minimum of 24” X 36” (6 SF) with 3” minimum high lettering.

	2. Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and protect from rain, ice, and snow. Reference Lowe’s Stormwater Pollution...
	3. Stockpile materials away from construction area.  Do not store within drip line of remaining trees.
	4. Store components off the ground and protect from the weather.
	5. Remove recyclable waste off Owner's property and transport to recycling receiver or processor per requirement specified in the Waste Management Plan.


	3.4 RECYCLING DEMOLITION WASTE
	A. Asphaltic Concrete Paving:  Grind or break up asphalt to size required to meet applicable requirements of authority having jurisdiction and State Department of Transportation. Transport asphalt to be recycled to asphalt-recycling facility.
	1. Reference Section 02741 Hot Mix Asphalt Paving for Reclaimed Asphalt Pavement (RAP). Final RAP mix shall be free of contamination including dirt, debris, concrete, clean stone and other impurities.
	2. Bituminous concrete may be reused under and immediately below the pavement as a base course if so indicated and approved by the geotechnical engineer and Owner.

	B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.
	1. Pulverize concrete to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” (Forthcoming Division 31 Section "Earth Moving") for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the m...

	C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	1. Pulverize masonry to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” (Forthcoming Division 31 Section "Earth Moving") for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the m...

	D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, engineered wood products, panel products, and treated wood materials.
	E. Metals:  Separate metals by type.
	1. Structural Steel:  Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	F. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove and dispose of nails, staples, and accessories.
	G. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.
	H. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry location.
	I. Metal Suspension System:  Separate metal members including trim, and other metals from acoustical panels and tile and sort with other metals.
	J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation Agency or carpet recycler.

	K. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, hangers, valves, sprinklers, and other components by type and size.
	L. Conduit:  Reduce conduit to straight lengths and store by type and size.

	3.5 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry location.
	2. Polystyrene Packaging:  Separate and bag materials.
	3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from Project site.  For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates:  Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Site-Clearing Wastes:  Chip brush, branches, and trees on-site.
	1. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of chipped organic waste as organic mulch.

	C. Wood Materials:
	1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
	2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of clean sawdust as organic mulch.


	D. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer mill.  Screen out paper after grinding.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” (Forthcoming Division 32 Section 329200 "Plants") for use of clean ground gypsum board as inorganic soil amendment.



	3.6 DISPOSAL OF WASTE
	A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials off Owner's property and legally dispose of them.

	3.7 ATTACHMENTS
	A. Form CWMP-1 Construction Waste Management Plan
	B. Form CWM-1 Construction Waste Identification Worksheet
	C. Form CWM-2 Demolition Waste Identification Worksheet
	D. Form CWM-3 Construction Waste Reduction Monthly Progress Report
	E. Form CWM-4 Demolition Waste Reduction Monthly Progress Report
	F. Form CWM-5 Cost/Revenue Analysis of Construction Waste Reduction For Project
	G. Form CWM-6 Cost/Revenue Analysis of Demolition Waste Reduction For Project
	H. Form CWM-7 Total Project Construction Waste Reduction
	I. Form CWM-8 Total Project Demolition Waste Reduction



	01770_Closeout_Procedures.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents
	3. Subcontractor Information Form (see attached)
	4. Operations and Maintenance Manuals
	5. Warranties.
	6. Instruction of Owner’s personnel
	7. Final cleaning.

	B. Related Sections include the following:
	1. Division 0 Section "Applications for payment for construction completion and final acceptance.  (Forthcoming “Payment Procedures” for requirements for Applications for Payment for Substantial and Final Completion.)
	2. Division 01 Section “Construction Progress Documentation”.  (Forthcoming Section "Photographic Documentation") for submitting Final Completion construction photographs and negatives.
	3. (Forthcoming Division 01 Section "Execution" for progress cleaning of Project site.)
	4. (Forthcoming Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.)
	5. (Forthcoming Division 01 Section "Operation and Maintenance Data" for operation and maintenance manual requirements.)
	6. (Forthcoming Division 01 Section "Demonstration and Training" for requirements for instructing Owner's personnel.)
	7. Divisions 0 through 16 (Forthcoming Divisions 02 through 49) Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Shall have obtained the Certificate of Occupancy or equivalent approval as required by local and/or state authorities.
	2. Shall have thoroughly cleaned the building and made it ready in all respects for occupancy and use by the Owner.
	3. Shall contact the Owner and arrange for persons designated by him to be instructed in the location, function, operational and routine maintenance of all building systems including:
	a. Heating and air conditioning equipment.
	b. Electrical panels, switches and apparatus.
	c. Sprinkler system.
	d. Plumbing equipment.
	e. Sewage disposal system.

	4. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	5. Advise Owner of pending insurance changeover requirements.
	6. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	7. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	8. Prepare and submit Project Record Documents, operation and maintenance manuals, Subcontractor Information Form, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	9. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	10. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	11. Complete startup testing of systems.
	12. Submit test/adjust/balance records.
	13. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	14. Advise Owner of changeover in heat and other utilities.
	15. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	16. Complete final cleaning requirements, including touchup painting and make ready in all respects for occupancy.
	17. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.  Owner/Architect may prepare the Certificate of Sub...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 0 (Forthcoming Division 01 Section "Payment Procedures.")
	2. Submit certified copy of Owner/Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Owner/Architect.  The certified copy of the list shall state that each item has been complet...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Construction Manager.
	d. Name of Contractor.
	e. Page number.



	1.06 KEY TURNOVER SUBMITTALS
	A. Submit complete copies of the following to the Lowe’s Store Manager on the date of Key Turnover and upload under the applicable Project Folder, Project Management sub-folder on LowesLink. Submit the following:
	1. Two (2) copies of all installation, operating, and maintenance instructions, parts lists, and manufacturer's literature on equipment and materials furnished under this contract, each of the two (2) sets bound in separate black vinyl 3-ring binders....
	2. Two (2) copies of all warranties and guarantees required under this contract, identified as to name of project and date of final acceptance.  More specifically:
	a) Wood Doors (Life of Installation)
	b) Roll-Up Doors (one year material; 50,000 cycles)
	c) Acoustical Ceiling (one year)
	d) Sprinkler System and Related Equipment (including Fire Pumps and Water Tanks, when applicable)
	e) Plumbing
	f) Mechanical (include HVAC Extended Four Year Warranty Certificate)
	g) Electrical
	h) Water Cooler
	i) Water Heater
	j) Landscaping (one year)
	k) Irrigation controller and equipment
	l) Mirrors (15 year guarantee against silver spoilage)
	m) Automatic Door Operator Systems (one year)
	n) Twenty (10) year total systems roofing warranty
	o) Five (5) year Termite Control guarantee
	p) E.I.F.S. System aix years finish, ten years material)
	q) Paint Ten (10) year Exterior Coating Warranty
	r) Prefinished Metal Canopy (two year material/workmanship; 20 year finish)
	s) One (1) year Material and Workmanship Warranty on Shade Structures

	3. Two (2) typed copies listing all subcontractors employed on the Work showing names, addresses, telephone numbers, respective trade and products provided.
	4. All keys to the building remaining in the Contractor's possession.
	5. One (1) copy of the general construction drawings, clearly marked to indicate all changes made during the course of construction, and identified as “As-Built” Drawings (stapled sets rolled and bound with rubber bands).
	6. Two (2) copies of generator set start–up information, including make, model and serial number including the make, model and serial number for the transfer switches.
	7. Two (2) copies of the generator set fuel tank information, including size, make, and serial number.
	8. Two (2) copies of the fire pump transfer switch (if installed) information, including make model and serial number.
	9. One (1) white bond paper copy and one (1) ‘CD’ electronic format (AutoCAD 2004) of the sprinkler system “As-Built” shop drawings, two (2) copies of the hydraulic calculations and two (2) copies of the manufacturer’s descriptive literature as specif...
	a. One (1) white bond paper copy of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as the Store’s copy.
	b. One (1) ‘CD’ electronic format (AutoCAD 2004) of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as Lowe’s copy.

	10. All punch list items complete.
	11. Two (2) copies of water sterilization tests.
	12. Two (2) copies of the Contractor's Material and Test Certificate for Aboveground and Underground Piping.
	13. Two (2) copies each of any subsequent sprinkler system inspections or test reports required by the Authorities Having Jurisdiction.
	14. Letter certifying that store manager has been instructed in the location, function, operation, and routine maintenance of all building systems including:
	a. Heating & Air Conditioning Equipment.
	b. Electrical Panels, Switches and Apparatus.
	c. Sprinkler System.
	d. Plumbing Equipment.
	e. Sewage Disposal System.

	15. Registered letters requesting each:
	a. Construction Completion Inspection.
	b. Final Inspection and Acceptance.

	16. Two (2) copies certifying that sanitary sewer system has been tested and approved.
	17. HVAC System Start-Up Supervision Verification Forms.
	18. Written Structural Analysis Certified by a Registered Professional Engineer for Shade Structures.
	19. Construction Completion shall be defined as all aspects of work being complete, including punch lists.
	20. Upon verification of Construction Completion the Contractor shall initiate procedures to terminate his building insurance by first giving the Owner at least seven days written notice of the date and time at which termination will occur.  Upon term...
	21. On the Date of Construction Completion the Owner will assume responsibility for all permanent utilities.
	22. On the date of Construction Completion, an inspection will be made by Owner's representative and if the Work is found to be fully and satisfactorily complete written notice will be given to the Contractor and the date so established shall be the D...
	23. Prior to Construction Completion, the Owner's Store Set-Up Crew may occupy the sales floor to begin installation of furnishings and equipment.
	24. Prior to Final Acceptance and Application for Payment of outstanding retainage, the Contractor shall forward all Closeout Documents to the Owner, including:
	a. One (1) copy of the Final Project Cost Review Binder.  (Negotiated Projects Only)
	b. Two (2) executed copies of "Contractor's Affidavit of Payment of Debts and Claims" (AIA, G706).
	c. Two (2) executed copies of "Consent of Surety" (AIA, G707).
	d. Two (2) executed copies of “Full Unconditional Waiver of Lien” (Standard Form as provided within the Supplemental Instructions to Bidders).
	e. Two (2) copies of each of the following ”Full Unconditional Waiver of Lien” (Standard From as provided within the Supplemental Instructions to Bidders) from the listed subcontractors:
	1) Grading
	2) Storefront
	3) Acoustical Ceiling
	4) Painting
	5) Plumbing
	6) Mechanical
	7) Sprinkler
	8) Electrical
	9) Concrete
	10) Storm Drainage
	11) Fencing
	12) Landscape
	13) Landscape Irrigation
	14) Paving
	15) Masonry
	16) Automatic Entrance Systems
	17) Insulation
	18) Doors and Millwork
	19) Roll-Up Doors
	20) Ceramic Tile
	21) Structural Steel Joists, Columns and Deck
	22) Steel Erector
	23) Roofing
	24) Greenhouse / Shade Structure System

	f. Any Outstanding:
	1) Job Logs
	2) Compaction Tests
	3) Concrete Tests

	g. Subcontractor Information Form (see attached)



	1.07 FINAL PROJECT COST REVIEW BINDER (NEGOTIATED PROJECTS ONLY)
	A. Assemble and prepare a complete project cost/accounting binder in accordance with Contract Terms & Conditions, including but not necessarily limited to;
	1. Summary Spread sheet listing all applicable contract cost line items, indicating Owner contract value and accounting for Owner change orders and actual costs to Contractor.  Summary Sheet shall indicate proposed project savings for all cost line it...
	2. Contractor’s final job cost report
	3. Copies of actual subcontracts, purchase orders, subcontractor change orders and other subcontractor related back up information and documentation.
	4. Copies of applicable back up information and documentation of general contractor’s costs.
	5. Itemized account of any/all requests for exemption and/or exception to reduction in project savings, including back up information and documentation.


	1.08 PROJECT RECORD DOCUMENTS
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.
	1. Archive of records in optically scanned format on CD.
	2. All NOI’s, NOC’s (notice of coverage - permit certificates), NOT’s, and written records required by the General Permit to the Operator for archiving in both paper and CD formats.
	3. Actual paper copy of NOT submittal and approval and executed Form F-1.
	4. Some or all of these documents when determined to be complete by the Lowe’s Project Manager may alternatively be submitted on the SWPPP project folder on Site Folio.

	1.09 OPERATION AND MAINTENANCE MANUALS
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	1.10 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Owner/Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual. For the Store Manager’s Copy:
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals and for uploading to LowesLink as specified.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 DEMONSTRATION AND TRAINING
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner, with at least seven days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.

	3.02 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  Replace burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in fluorescent and mercury vapor fixtures to comply with ...
	r. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	02000_Project_Special_Provisions.pdf
	1.01 SUMMARY
	2.01 Storm Water Pollution Prevention Plan
	(All italicized items shown below this point are for format and reference only and shall be removed and deleted prior to issuance of Project Special Provisions.)
	SECTION 02305 - TRENCH EXCAVATION AND BACKFILL, Article 3.02, Item J
	SECTION 02741- HOT-MIX ASPHALT PAVING, Article 3.05, Item E
	E. Density:  Compare density of in-place material against laboratory specimen of same mixture, subjected to 50 blows of a Standard Marshall hammer on each side of specimen.  Densities for in-place surface course materials shall be compared to the labo...
	PROVIDE SPECIFICATION
	SECTION 02000B UNDERGROUND STORMWATER DETENTION
	PROVIDE SPECIFICATION




	02010_Project_Survey_and_Layout (1).pdf
	1. Construction site drawings and associated electronic files.
	2. Copies of the topographic survey that the approved site plans have been based on. The topographic survey shall include at least one benchmark, which shall be used for vertical control; and,
	3. Copies of the boundary survey that the approved site plans have been based on.  The boundary survey shall be closed and monumented/ironed.  These monuments/irons shall be used for horizontal control  related to the site boundary and the dimensional...
	1. Set a minimum of 4 building corners (to be the outer most building limits or as requested by the Contractor) with 2 (10 foot minimum) offsets per corner.  A benchmark or a finished floor benchmark will be set within close proximity to the proposed ...
	1. Grade elevations for the building limits (finished floor elevation) shall be provided at a 50 foot grid for subgrade acceptance, stone base acceptance, and prior to slab placement.
	1. The Contractor shall provide an as-built survey of all constructed detention/retention ponds and associated drainage structures prior to final acceptance, including a written certification verifying the constructed pond volume and inverts of the pr...
	1. Stakes shall be located at a minimum of 25 feet and a maximum of 50 feet intervals and also at points of curvature, points of tangency, radius points, and transitions, high and low points, and deflections.  Offsets will be at 4 feet from face of cu...
	1. 15 feet and 25 feet offset stakes in the same direction will be set from the centerline opening of structure lath.  One offset stake will have an elevation to top of rim and inverts.  Intermediate grade stakes to pipe invert elevation will be provi...
	(Note:  These stakes are not to conflict with piping.)
	1. Set a centerline of structure lath with 10 foot offset HUB along the face of curb on either side of the lath at face of curb.  One offset stake will have an elevation to top of grate and inverts.
	(Note:  These stakes are not to conflict with piping.)
	1. Water – Stakes shall be located at 50 foot intervals along centerline of pipe and at deflections with no offsets.  One 10 foot offset stake to the center of hydrant with a grade ring elevation will be provided;
	2. Lighting – Centerline of lighting structure with a 5 foot offset will be staked.  Offset stake elevation will be to finished grade; and,
	3. Centerline of pipes will be staked with no offset.
	1. Grade stakes shall be located at centerline of roadway at 50 foot intervals, including point of curvature, point on curve, point of tangency, and points of vertical curves.  Grades shall be at finished grade.
	1. Stakes with 10 feet offset shall be provided at 50 feet intervals, deflections, beginning and end of wall.  Additional stakes may be required, depending on wall height and conditions.
	1. Clearing limits shall be staked at 100 feet ± intervals and at all critical areas.
	1. Stakes will be provided at a 50 foot grid.  Grade elevations shall be to finished grade.
	1. Finished subgrades shall be verified by the Contractor to ensure proper elevation and conditions for construction above subgrade;
	2. Protect subgrade from excessive construction traffic and wheel loading including concrete and dump trucks; and,

	02020_Erosion_and_Sediment_Control (1).pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section shall include all labor, materials and equipment necessary to meet all applicable requirements and as specified in the contract.
	B. Section Includes:
	1. Installation and maintenance of both temporary and permanent soil erosion  and sediment control measures
	2. Slope protection and stabilization practices.
	3. Implementation of the Stormwater Pollution Prevention Plan (SWPPP) to protect surface water quality.

	C. Related Sections:
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 31 Section "Dewatering" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	4. Division 2 Section "Landscaping" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.03 UNIT PRICES
	A. Work in this Section is affected by unit prices for erosion and sediment control specified in Division 2 Section "Unit Prices."

	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	B. Baffles: Porous barriers installed inside a temporary sediment trap, rock dam sediment trap, sediment basin, or skimmer sediment basin used to reduce velocity (turbulent flow) of the water flowing through the measure and facilitate the settling of ...
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill
	D. Check Dam: A small temporary stone dam constructed across a drainage way (such as a temporary diversion ditch) used to reduce erosion in the channel and trap sediment behind the dam.
	E. Construction Sequence: Schedule of work sequenced to control the timing of land disturbing activities and installation of erosion and sediment control measures.
	F. Excavation:  Removal of material encountered above subgrade elevations and to the limits and dimensions indicated.
	G. Fill:  Soil materials used to raise existing grades.
	H. Inlet Protection: A temporary measure used to prevent sediment from entering inlets and conduit systems during construction.  Inlet protection allows protected early use of storm drainage system and provides sediment storage around inlets.
	I. Land Grading: Re-shaping the ground surface to designed proposed grades to accommodate development.
	J. Landscape Planting: Stabilizing disturbed areas by establishing vegetative cover with trees, shrubs, vines and/or ground cover.
	K. Level Spreader: A non-erosive outlet for concentrated runoff constructed to disperse flow uniformly over a long slope.
	L. Mulching: Application of a protective blanket of straw, wood chips, shredded bark, gravel or synthetic material to bare soil surface.
	M. Outlet Stabilization Structure (Riprap Apron): A structure designed to dissipate energy, reduce velocity and control erosion at the outlet of a pipe or channel.
	N. Permanent Seeding: Establishment of permanent perennial vegetative cover with seed to control runoff and minimize erosion.
	O. Rolled Erosion Control Products (RECP): Rolled erosion control products are manufactured or fabricated into rolls designed to reduce soil erosion and assist with the growth and establishment of vegetation. Products include mulch control netting, op...
	P. Sediment (Silt) Fence: A temporary sediment control measure consisting of fabric buried at the bottom, stretched and supported by (sometimes wire and) posts. Measure retains sediment laden flow from small disturbed areas and allows sediment deposit...
	Q. Sediment Control Structure: A temporary (or permanent only when used in conjunction with a permanent detention or retention basin) structure used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sedimen...
	R. Skimmer (Skimmer Sediment Basin): An earthen embankment with a trapezoidal spillway lined with impermeable geotextile or laminated plastic membrane and equipped with a floating skimmer for dewatering. Skimmer basins are designed to provide an area ...
	S. Sodding: Establishing permanent cover by laying a continuous layer of grass sod.
	T. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	U. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk
	V. Surface Roughening: Roughening the soil surface on a slope with horizontal grooves cross-slope, stair stepping or tracking with construction equipment.
	W. Temporary Diversions: A temporary ridge or excavated channel, or both, constructed across sloping land on a pre-determined grade. Temporary Diversions must extend to sediment control structures.
	X. Temporary Gravel Construction Entrance/Exit: A graveled pad located at points where vehicles and equipment leave the construction site.
	Y. Temporary Seeding: Planting rapid-growing annual grasses, small grains, or legumes to provide initial, temporary cover for erosion control on disturbed areas.
	Z. Temporary Slope Drain: Flexible pipe extending from the top to the bottom of a cut or fill slope used to transport sediment laden water from a temporary diversion into a sediment control structure.
	AA. Temporary Sediment Trap: A small, temporary ponding basin, without a pipe outlet structure, formed by an embankment or excavation to capture sediment. Structure detains sediment laden runoff, reduces turbulent flow and allows sediment to drop out ...
	BB. Temporary Sediment Basin: A larger temporary or part of a permanent system, including a controlled outlet structure, used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sediment on construction site ...
	CC. Top-soiling: Preserving and using topsoil to enhance final site stabilization with vegetation.
	DD. Tree Preservation: Practices used to preserve and protect trees from damage during construction.
	EE. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings

	1.05 SUBMITTALS
	A. Qualification Data:  For third party ‘Qualified Inspector (Professional)’ if not provided by the Owner.
	B. Off-site Soil Qualification:  For each borrow or waste site for soil material proposed for fill and/or waste that is not permitted under the Project site NPDES coverage:
	1. Copy of the site’s NPDES Notice of Coverage (or similar coverage/approval document)
	2. Copy of the erosion and sediment control plan including best management practices and stabilization schedules to be used to include the site under the current NPDES Permit coverage.


	1.06 QUALITY ASSURANCE
	A. Intent: The main concern associated with erosion and sedimentation on the site is movement of sediment to off-site and off-site receiving waters and its affect on water quality. The Owner’s intent is that the Contractor install, inspect, maintain a...
	B. Drawing Review: It is the Contractor’s responsibility to review the erosion and sediment control drawings and the Storm Water Pollution Prevention Plan (SWPPP) prepared by the engineer prior to implementation. All measures shall be implemented in a...
	C. Contractor Responsibility: Contractor is to provide all temporary and permanent non-structural and structural measures shown on the drawings, and as directed by the Owner or NPDES authority for the duration of the work. SWPPP and Erosion and Sedime...
	D. Coordination: Temporary structural measures shall be coordinated with permanent measures to the extent practical to assure economical, effective and continuous erosion and sediment control throughout construction and a seamless transition between t...
	E. Contractor Inspections: Contractor shall inspect all erosion and sediment control measures at least at the beginning and at the end of each day to ascertain all devices are functioning properly during construction.  Contractor shall fully and compl...
	F. Contractor Response to Notice of Violation: Should the Contractor receive an inspection report or Notice of Violation from the regulatory authority (NPDES authority, Environmental Protection Agency, Natural Resources Conservation Service, or other ...
	G. Protect Adjacent Properties: Contractor is to protect adjacent properties, watercourses, threatened, endangered and protected species and critical habitats, any identified cultural, archeological or historic resources, and receiving water resources...
	H. SWPPP Pre-construction Meeting:  Prior to beginning work, a pre-construction SWPPP meeting shall be held by the Owner and the site engineer. The General Contractor and its site work subcontractor must be present at this meeting.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until all Phase I temporary sediment control measures are in place.
	E. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section "Temporary Tree and Plant Protection" are in place.
	1. The following practices are prohibited within protection zones:
	a. Storage of construction materials, debris, or excavated material.
	b. Parking vehicles or equipment.
	c. Foot traffic.
	d. Erection of sheds or structures.
	e. Impoundment of water.
	f. Excavation or other digging unless otherwise indicated.
	g. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	2. Do not direct vehicle or equipment exhaust towards protection zones.
	3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Riprap: ASTM D 4992-94 evaluation; ASTM D 6092-97e1 standard practice for size specification.
	C. Sand:  ASTM C 33; fine aggregate.

	2.02 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	4. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	5. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf (1100 N); ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf (990 N); ASTM D 4632.
	4. Tear Strength:  90 lbf (400 N); ASTM D 4533.
	5. Puncture Strength:  90 lbf (400 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	C. Sediment Fence:  Fabric with slit tape yarns in one direction (warp or fill) only. Fabric must have strong rot-proof synthetic fibers formed into either a woven or non-woven fabric.
	1. Fabric may be manufactured with pockets for posts, hems with cord, or with posts pre-attached using staples or button head nails.
	2. Fabric to have manufacturer’s mark, either with an approved color mark yarn in the fabric or the manufacturer’s name and product trade name labeled on the fabric at a minimum of 100 ft (30 m) intervals.
	3. Fabric has no treatment or coating that might significantly alter its physical properties after installation.
	4. Contains stabilizers and/or inhibitors to make the filaments resistant to deterioration from sun or heat exposure.
	5. Makes a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain relative position with respect to each other under normal handling, installation, and service conditions.
	6. Has finished fabric edges to prevent the outer yarn from pulling away from the fabric.
	7. Have no defects or flaws that would significantly affect physical and/or functional properties.
	8. Has the following physical and dimensional requirements and properties:
	a. Minimum tensile strength in pounds (Newtons): Warp 260 (1155), Fill 180 (800) ASTM D 4632.
	b. Elongation: 40%, ASTM D4632
	c. Apparent opening size (max. sieve size): No. 30 (600 um), ASTM D 4751
	d. Flow rate in gallons per minute per square foot (L/min./m2): 70 (2850)
	e. Ultraviolet stability (percent of required initial minimum tensile strength): 80% ASTM D4632 and ASTM D4355
	f. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	g. Bursting strength, psi (kPa): 175 (1200), ASTM D 3786
	h. Minimum fabric width: 36” (900 mm)


	D. RECP: Rolled Erosion Control Products, woven geo-textile fabric, manufactured for the establishment of vegetation for erosion control including:
	1. Mulch Control Netting: Planar woven natural fiber or extruded geo-synthetic mesh used as a temporary degradable RECP to anchor loose fiber mulches. Maximum gradient for slope applications 5:1 ASTM D6459, maximum permissible shear stress channel app...
	2. Open Weave Textile: Temporary degradable RECP composed of processed natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate vegetation establishment. Maximum gradient for slope applications 3:1 ASTM D6459, maxim...
	3. Erosion Control Blanket: Temporary degradable RECP composed of processed natural or polymer fibers mechanically, structurally or chemically bound together to form a continuous matrix to provide erosion control and facilitate vegetation establishmen...
	4. Turf Reinforcement Mat: Long-term non-degradable RECP composed of UV stabilized, non-degradable, synthetic fibers, filaments, nettings, and/or wire mesh processed into three dimensional reinforcement matrices designed for permanent and critical hyd...


	2.03 SEDIMENT FABRIC FENCING
	A. Woven wire fabric fencing to be used with sediment fabric:
	1. Ensure wire fence fabric is at least 32 inches (810 mm) high with at least 6 horizontal wires.
	2. Ensure the vertical wires have maximum spacing of 6 inches (78 mm)
	3. Ensure the top and bottom wires are at least 10 gauge (2.49 mm) and all other wires are at least 14 gauge (3.48 mm).

	B. Posts: Use post sizes and types as determined by the type of fence being installed. Hardwood posts are limited to ash, hickory, or oak, or other approved hardwood or softwood.
	1. Wood Posts: At least 2” (50 mm) in diameter or 2” x 2” (50 x 50 mm) 5 feet (1.5 m) long, and straight enough to provide a fence without a noticeable misalignment. Wood shall be commercial quality lumber of size and shape indicated. Each stake shall...
	2. Steel posts to be “U”, “T”, or “C” shaped with a minimum weight of 1.15 pounds per foot (1.7 kg/m), 5 feet (1.5m) long, and have projections for fastening the fence to the posts.
	3. Fasteners for Wood Posts: Wire staples that are at least 17 gauge (1.37 mm), legs at least ½ inch (13 mm) long, and a crown of at least ¾ inch (19 mm) wide.
	4. Nails for Wood Posts: Use nails that are at least 14 gauge (2.03 mm), 1 inch (25 mm) long, with button heads of at least ¾ inch (19 mm).


	2.04 SKIMMER
	A. Skimmer:  The Skimmer is a dewatering device used to slowly dewater sediment basins from the top of the water column. Manufactured by J.W. Faircloth & Son, Post Office Box 757, Hillsborough, NC, 27278. Telephone (919) 732-1244, or manufactured by I...


	PART 3 -  EXECUTION
	3.01 GENERAL REQUIREMENTS
	A. The Contractor shall comply with and fully implement the Stormwater Pollution Prevention Plan (SWPPP) provided in the contract documents.
	B. Prior to beginning work, review erosion and sediment control drawings as they apply to the current site conditions. Any deviation from the drawings shall be submitted to the Owner and site engineer at least 72 hours prior to commencing that work.
	C. Hold a SWPPP pre-construction meeting prior to beginning work.
	D. Where required by the governing Construction General Permit, the General Contractor is to notify NPDES authority, in writing (or as required by local regulations) prior to initial land disturbance.

	3.02 PREPARATION
	A. Sequence of Construction: The approved construction sequence, as permitted and approved shall be adhered to during the execution of the work. All grading, drainage, best management practices (BMPs) for erosion and sediment control and all stabiliza...
	1. PHASE ONE Erosion and Sediment Control: All Phase One erosion and sediment control measures including but not limited to the required NPDES postings at the construction entrance/exit, construction of the temporary gravel construction entrance/exit,...
	2. PHASE TWO Erosion and Sediment Control: Grading (and mass grading) activity shall commence in Phase Two and includes additional erosion and sediment control measures as indicated on the drawings Contractor is to provide inspection, maintenance and ...
	3. PHASE THREE Erosion and Sediment Control: When complexity of project requires additional phases, they shall commence and be adhered to in the order presented on the drawings and in the SWPPP unless modified and approved by the Owner (and authority ...

	B. Temporary Construction Entrance/Exit and Lay Down Area:
	1. Temporary construction entrance/exit shall be installed and maintained as shown on the drawings. In addition to the entrance/exit shown on the drawings, a temporary gravel construction entrance/exit shall be installed and maintained at any point wh...
	2. A 30,000 square foot, 6” thick stone base lay down area shall be established at grade and as located on the drawings or as directed by the Owner.  A 24 foot gravel drive shall connect the temporary gravel construction entrance/exit and the lay down...


	3.03 DRAWING INTENT
	A. Implementation of the erosion and sediment control measures shown on the drawings include but may not be limited to the approved measures. Contractor is responsible for providing all measures necessary that may be additional to accomplish the inten...

	3.04 DEWATERING
	A. Discharge from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.  Operations for the excavated areas shall not be directed to surface waters without first ...

	3.05 STABILIZATION
	A. Limit Disturbed Area: Contractor to limit disturbed earthwork operations to the area commensurate with the Contractor’s capability in keeping finished grading, seeding, mulching, stone base, and other control measures current and in accordance with...
	B. Temporary Stabilization: The Contractor shall incorporate all permanent erosion control measures into the project at the earliest practical time to minimize the need for temporary stabilization. Temporary stabilization shall be used where stabiliza...
	C. Ground Cover Sufficient to Restrain Erosion: Stabilization of disturbed areas must, at a minimum, be initiated immediately whenever any clearing, grading, excavating or other earth disturbing activities have permanently ceased on any portion of the...
	D. Slopes: Slopes shall be permanently seeded and mulched as excavation or fill proceeds to the extent possible. Slopes shall be temporarily seeded and mulched as necessary. Any graded slopes steeper than 3:1 shall be protected with erosion control bl...

	3.06 OWNER INSPECTION
	A. The Owner’s representative shall inspect the site and recordkeeping materials at least once per month.
	B. If Owner determines that the site is out of compliance with the governing NPDES Permit, the Contractor will have 24 hours to initiate and 48 hours to complete corrective action.
	C. The Owner’s NPDES Compliance Manager shall visit the site periodically.
	D. If the Owner’s Compliance Manager determines the site is out of compliance, the Contractor shall make corrective actions within 48 hours and produce any follow-up information requested by the Compliance Manager within the number of days specified i...

	3.07 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Provide temporary cover for soil stockpiles if not active for more than 14 days.
	3. Provide perimeter protection (sediment fence, wattle, or as shown on the drawings) around stockpile to prevent sediment from leaving the area.
	4. Topsoil stockpile heights shall not exceed 35 feet and side slopes shall not exceed 3:1.


	3.08 STORM DRAINAGE
	A. Inlets: All inlets are to be provided with inlet protection as indicated on the drawings immediately upon construction.
	B. Outlets: All storm drainage outlets must be stabilized (velocity dissipation) as shown on the drawings before discharge becomes operational.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections (forthcoming Section 31 and Section 32), apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 2 Section "Summary" for use of the premises and phasing requirements.
	2. Division 2 Section "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Division 2 Section "Temporary Facilities and Controls" for temporary construction, protection facilities, and environmental-protection measures for building demolition operations.
	4. Division 2 Section "Construction Waste Management and Disposal" for recycling and disposal of nonhazardous demolition wastes and for removal and storage of refrigerant.
	5. Division 2 Sections for demolishing or relocating site plumbing items.
	6. Division 2 Sections for demolishing or relocating site electrical items.
	7. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition
	8. Division 2 Section “Erosion and Sediment Control” for stabilization and control of discharges from the site.


	1.03 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.  Include fasteners or brackets needed for reattachment elsewhere.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.05 SUBMITTALS
	A. Qualification Data (when required by Owner or Authorities Having Jurisdiction):
	1. Demolition Firm
	2. Test Control Firm
	3. For Refrigerant Recovery Technician.
	4. Licensed Professional Providing Demolition Oversight.

	B. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property. The drawing shall outline proposed methods for dust control, noise control and maintaining...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	C. Schedule of Demolition Activities:  Contractor to submit for review and approval a detailed schedule for all proposed work to the Owner with the bid package. Submission shall include:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Step-by-step description of all aspects pertaining to the demolition and protection of existing structures, the surrounding community, labor forces, rubble material management and disposal
	3. Temporary interruption of utility services.
	4. Shutoff and capping or re-routing of utility services.

	D. Traffic Control Plan: Contractor shall submit Traffic Control Plan with bid package complying with Division 2 “Traffic Control” (Forthcoming Section 321321 “Traffic Control”)
	E. Utility Schedule:
	1. Contractor to submit to Owner and all affected utility/service companies a proposed schedule of coordination for all necessary utility/service shut-offs, capping and continuation of utility services as required in the contract bid package.
	2. Contractor to provide Owner with written confirmation for all utility or service companies serving the site that service has been terminated prior to capping, abandoning or removal of any utility and prior to commencement of building demolition.
	3. Contractor shall accurately locate and mark on the contract drawings the location of all underground utility and services that have been capped and those that are to remain within the contract area.

	F. Permits:
	1. Prior to submission of a bid package, the Contractor shall investigate all permit requirements and include any cost for these requirements in the bid. Prior to the commencement of work, the Contractor shall obtain all necessary permits and certific...
	2. All permits and certificates shall be obtained by the Contractor prior to applying for and obtaining general demolition permits. The following permits and certificates shall be obtained by the Contractor if applicable:
	a. Plumbing permit for water shut-off
	b. Water shut-off certificate (original)
	c. Plumbing permit for sewer seal
	d. Building and/or Fire Department permit for underground storage tank removal
	e. Letters from Electric and Gas Utility companies and gas meter shut-offs
	f. Letters from Cable TV companies for cable disconnections and removals
	g. Certificate from Tax Office (taxes paid);
	h. Letter to adjacent Owners of proposed demolition with proof of receipt
	i. Exterminator Certificate
	j. Board of Health approval
	k. Soil Erosion and Sediment Control Permit
	l. Asbestos Abatement Permit
	m. Asbestos Abatement Completion
	n. Demolition Contractor’s License
	o. Any other permit or certificate required to perform the demolition work


	G. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection

	H. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	I. Pre-demolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Documentation to include condition of on-site...
	J. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes. Contractor to provide written permission from property owner on whose property the demolition material is to be dispo...
	K. Hazardous Materials: Contractor to deliver manifest or disposal tickets to Owner and Owner’s Engineer for each truck that exits and enters the project site. Manifests shall include:
	1. Date and time of departure from demolition site.
	2. Type of material removed from site and type of material brought to the site.
	3. Amount of material in tons.
	4. Truck ID number
	5. Final destination of excess material.
	6. Date and time of entry to the demolition material
	7. Date and time of entry to the demolition site.
	8. Amount of material
	9. Source of material brought on-site.

	L. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.06 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	B. Statement of Refrigerant Recovery: Statement shall be signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant present was recovered and recovery was performed according to EPA regulations. Incl...
	C. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. Coordinate any land disturbing activity with SWPPP and NPDES...
	D. Standards:  Comply with ANSI A10.6 and NFPA 241.
	E. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in Section 01310 Project Management and Coordination (Forthcoming Section ").  Review methods and procedures related to building demolition including, but no...
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.

	F. Progress Meetings: Once demolition work has begun Contractor shall schedule, administer and attend regularly scheduled meetings. Contractor shall include selected subcontractors as necessary to attend Progress Meetings. Contractor to schedule time ...

	1.07 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Removal and Relocation of Existing Utilities/Structures: The Contractor shall be responsible for removal and/or relocation of existing utilities/structures, whether shown or not shown on the drawings, at locations where conflicts occur with propose...
	E. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work unless otherwise indicated in the contract documents.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Owner.  Hazardous materials will be removed by Owner under a separate contract.

	F. On-site storage or sale of removed items or materials is not permitted.

	1.08 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.01 The Contractor shall supply all materials as required for this work.

	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	B. Inventory and record the condition of items to be removed and salvaged.  Provide video of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 2, Section 01320 Construction Progress Documentation (fort...
	C. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	D. Verify that all asbestos containing materials have been removed before proceeding with building demolition operations.
	E. Verify all sediment control measures are in place per the Phase I Erosion and Sediment Control Plan and Division 2 Section 02020 “Erosion and Sediment Control” (forthcoming Section 311100) and the Stormwater Pollution Prevention Plan along with any...

	3.02 PREPARATION
	A. Refrigerant:  Remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction before starting demolition.
	B. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	C. Existing Utilities:  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	D. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	E. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. When permitted by Owner items removed may be stored in protected storage location during demolition and returned in original locations after demolition operations are complete. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner or as indicated on Drawings.
	5. Protect items from damage during transport and storage.


	3.03 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Section 01500 "Temporary Facilit...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.04 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely as specifically identified on the construction drawings.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and hours after flame cutting operations as required by authorities having jurisdiction.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...


	3.05 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Abandon foundation walls and other below-grade construction.  Cut below-grade construction flush with grade.
	E. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 10 feet (3 m) outside footprint indicated for new construction.  Abandon below-grade construction ou...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 24 inches (600 mm) below grade or as indicated on drawings or as required to eliminate conflict with new construction.

	F. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade.
	G. Existing Utilities:  Demolish existing utilities and below-grade utility structures that are within 10 feet (3 m) outside footprint indicated for new construction.  Abandon utilities outside this area.
	1. Fill abandoned utility structures with satisfactory soil materials or recycled pulverized concrete and as indicated on the drawings or directed by Owner and according to backfill requirements in Section "Earthwork" (forthcoming Section 312000).


	3.06 DEMOLITION BY EXPLOSIVES
	A. Explosives:  Perform explosive demolition only as approved by Owner and according to governing regulations.

	3.07 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section "Earthwork" (forthcoming Section 312000).
	C. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.08 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.
	B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	C. Restore exposed finishes of patched areas and extend restoration into adjacent construction in a manner that eliminates evidence of patching and refinishing.

	3.09 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and safely dispose of all items in accordance with applicable EPA, State and local authorities having jurisdiction and all codes and ordinances.  (See  Section 017419 "Construction Waste Managemen...
	B. All recycling must be conducted in accordance with all currently applicable EPA, State and Local authorities having jurisdiction waste flow regulations. All recycling of demolition debris must be approved by Owner.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	C. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 (future 01) Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities abandoning site utilities in place.

	B. Related Sections:
	1. Division 2 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities
	2. (Forthcoming Division 2 Section(s) "Construction Waste Management and Disposal and ["Sustainable Design Requirements" for additional LEED requirements.)
	3. Division 2 Section “Demolition" for demolition of buildings, structures, and site improvements.
	4. (Forthcoming Division 2 Section "Selective Structure Demolition" for partial demolition of buildings or structures.)
	5. Division 2 Section “Erosion and Sediment Control”.
	6. Division 2 Section “Earthwork”.


	1.03 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.04 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.05 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.06 QUALITY ASSURANCE
	A. Pre-construction meeting:  Discuss site clearing and vegetation protection at SWPPP Pre-construction meeting at project site or agreed-upon location prior to site clearing and grading.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.
	2. All benchmarks and monuments shall be protected during construction. If disturbed or destroyed, they shall be replaced in original position by a licensed surveyor at the Contractor’s expense.
	3. Protect areas outside limits of disturbance from encroachment by construction personnel or equipment, regardless of property ownership. Access shall be by specific written permission or easement only.

	C. Contractor shall verify existing grades prior to performing work under this section. If existing grades are at variance with the drawings, notify the Owner and receive instructions prior to proceeding. No additional compensation will be considered ...
	D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	E. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary sediment control, runoff control and other best management practices including plant protection measures are in place as shown on the Drawings and indicated in the Sequence of Construction.
	G. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other earthwork unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. Borrow material must be obtained from a permitted site.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide erosion and sediment control measures to prevent soil erosion and discharge of sediment and other pollutants to surface waters or airborne dust to adjacent properties and walkways, according to erosion and sediment control Drawings and requ...
	B. Provide erosion and sediment control measures in accordance with Division 2 “Erosion and Sediment Control” (forthcoming Division 31 Section 311300 “Erosion and Sediment Control”), prior to any construction activity (including demolition).
	C. At Final Stabilization, remove all sedimentation controls and restore and stabilize areas disturbed during removal.

	3.03 TREE AND PLANT PROTECTION
	A. General:  Protect existing trees and plants to remain or be relocated on-site according to work shown on the Construction Drawings.  All trees and plants to remain shall be barricaded and protected during the construction process
	1. Tree Protection
	a. Erect and maintain a temporary fence directly below the drip line of individual trees or directly below the perimeter drip line of groups of trees to remain. Remove fence when construction is complete.
	b. Do not excavate, for any reason, within the area directly below the drip lines of trees, unless otherwise indicated.
	c. Where excavation for new construction is required within the drip line of trees, hand clear and excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	d. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Owner.


	B. Limit of clearing is to be staked in accordance with Section 02010 “Project Summary and Layout (Forthcoming Section 017300 “Project Survey and Layout”), and verified by Owner prior to removal of any trees.
	C. All trees and plants not designated to remain within the area to be graded, shall be cut and the removal of stumps shall comply with Article 3.5 of this Section. Burning on site is not permitted, unless otherwise approved by the Owner and authoriti...
	D. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Owner.

	3.04 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than seven calendar days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.05 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, grass, and other vegetation indicated to remain or to be relocated.
	2. Removal includes digging or grinding down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. In areas outside the building limits where the depth of fill exceeds 8 feet in height, unless otherwise directed by the Owner, sound trees shall be cut at a height of not more than 6 inches above natural ground.
	4. Use only hand methods for grubbing within protection zones.
	5. Chip removed tree branches and stockpile in areas shown on the Drawings and as approved by Owner. Re-use material as indicated on the Drawings otherwise dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground, and in accordance with Section 02300 “Earthwork”.


	3.06 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to the full depth encountered in areas indicated to be graded and in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile sufficient topsoil material to facilitate seeding and landscaping. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain away from stockpile.  Refer to Section 311300 “Erosi...
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within tree protection zones.
	3. Dispose of surplus soil material, unsuitable or excess topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and in compliance with all regulations.  Surplus topsoil is that which exceeds quantity indicated t...
	4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.


	3.07 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. If indicated on the Drawings and/or in the Stormwater Pollution Prevention Plan separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transp...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cutting, proofrolling, filling, grading and preparing subgrades, required lines, dimensions, contours and elevations for proposed improvements including slabs-on-grade, walks, pavements, turf and grasses, and plants as shown and implied on the draw...
	2. Scarifying, compaction, moisture content conditioning and control, and removal of unsuitable materials to ensure proper preparation of areas for the proposed improvements.
	3. Excavating and backfilling for buildings and structures.
	4. Special construction procedures for the site recommended in the geotechnical report for preparation of building and pavement areas.
	5. Drainage course for concrete slabs-on-grade.
	6. Subbase course for concrete walks and pavements.
	7. Subbase course and base course for asphalt paving.
	8. Subsurface drainage backfill for walls and trenches.
	9. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 2 Section “Construction Progress Documentation” (forthcoming "Construction Progress Documentation and Photographic Documentation") for recording pre-excavation and earth moving progress.
	2. Division 2 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Divisions 21, 22, 23, 26, 27, 28, and 33 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.
	5. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	6. Division 2 Section “Turf and Grasses” for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	7. Division 2 Section “Landscaping” (forthcoming Section "Plants") for finish grading in planting areas and tree and shrub pit excavation and planting.
	8. Division 2 Section "Subdrainage" for drainage of foundations, slabs-on-grade, walls, and landscaped areas.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices for earth moving specified in Division 2 Section "Unit Prices."
	B. Quantity allowances for earth moving are included in Division 2 Section "Allowances."
	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed the following.  Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches (600 mm) outside of concrete forms other than at footings.
	2. 12 inches (300 mm) outside of concrete forms at footings. Additional depth may be required due to local codes or based on the geotechnical engineering study.
	3. 0 inches outside of minimum required dimensions of concrete cast against grade.
	4. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	5. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	6. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of either side of pipe or conduit. Removal of rock for trench excavation will be paid as part of the corresponding utility items unless ...


	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill or bedding material backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Classified Excavation: Classified excavation shall be defined as the excavation necessary to subgrade lines and grades as shown on the contract drawings, which shall be a lump sum bid. Any and all unsuitable material, undercut excavation, mass rock...
	2. Unclassified Excavation: Unclassified excavation shall be defined as all material excavated to and below the lines and grades as shown on the contract drawings to provide a firm and unyielding subgrade, regardless of its nature or composition, whic...
	3. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.  Authorized additional excavation and replacement material will be paid for according to Contract provisions for ...
	4. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	5. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	1. If necessary, off-site fill (borrow) shall be obtained and provided by the Contractor. The Contractor is responsible for all permits and regulatory requirements associated with offsite borrow sources.

	H. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth to function primarily as a reinforcement.
	I. Geotechnical Engineering Study (Soils Report):  The Geotechnical Engineering Study is a document prepared by a third party geotechnical engineer reporting geotechnical findings and recommendations as a basis of design and methods of construction to...
	J. Geotechnical Testing Engineer:  The Geotechnical Testing Engineer is a qualified professional engineer selected hired by the Owner retained for the purpose of performing construction inspections, testing and recommendations in conformance with the ...
	K. Minimum Average Roll Value (MARV): A value based on testing and determined in accordance with ASTM D4759-92.
	L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot b...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	M. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and boulders of rock material defined as:
	1. General Excavation: Any material that cannot be excavated with a single-toothed ripper drawn by a crawler tractor having a minimum draw bar pull rated at not less than 71,000 lbs. (Caterpillar D9N or equivalent), and occupying an original volume of...
	2. Trench Excavation: Any material that cannot be excavated with a backhoe having a break out force rated at not less than 44,000 lbs (Caterpillar 235D or equivalent), and occupying an original volume of at least 2 cubic yards.
	3. Mechanical Excavation: Any material that must be excavated by a minimum 10,000 lb. mechanical hammer and occupying an original volume of at least 2 cubic yards.

	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	P. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	Q. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Geofoam.
	4. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile and Geogrid:  Submit product data sheet and certification from Manufacturer the product supplied meets the requirement of this section. Submit Manufacturer’s installation instructions and general recommendations.

	C. Qualification Data:  For qualified testing agency.
	D. Construction Sequence
	1. Within 10 days after award of the contract, the Contractor shall submit to the Owner, with his bid package, a schedule detailing the sequence and time of completion of all phases of work under this section.

	E. Material Test Reports:
	1. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for each imported material used for fill or backfill and for onsite material used for ...
	2. At least two (2) weeks in advance of importing material and for each borrow soil material proposed for fill and backfill, the Contractor shall notify the Geotechnical Testing Engineer of the location of the borrow area. The Geotechnical Testing Eng...
	a. Moisture and Density Relationship: ASTM D1557 or D698 as required by the project geotechnical engineering study.
	b. Mechanical Analysis: AASHTO T-88.
	c. Plasticity Index: ASTM D4318.
	d. Classification according to ASTM D 2487.
	e. 5 pound sample of each type of borrow material in an air tight container for the approval of the geotechnical engineer and Owner.
	f. The name of each material supplier and specific type and source of each material. Any change in source or soil type throughout the project will require approval of the testing geotechnical engineer and Owner.

	3. For Trench Excavation and Backfill: Contractor shall contact all utility companies and identify any requirements necessary for the construction of the Project. In addition provide:
	a. Contractor to provide written confirmation on the status of all utility construction approvals and requirements to the Owner at the time of the pre-construction conference or no later than 30 days following the project possession date.
	b. Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling trenches.

	4. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for Aggregate Base Course used on the Project.
	5. For Aggregate Base Course: at least two weeks in advance of imported aggregate use, the Contractor shall submit the following laboratory test date, in conformance with the specified DOT aggregate materials:
	a. Particle Size Analysis: AASHTO T-88; and,
	b. Density: Modified Proctor Test (ASTM D1557)
	c. Name of aggregate base course material supplier and specific type and source of each material, including relevant DOT compaction or specifications. Any change in source or aggregate base course type throughout the job requires approval of the Owner...
	d. The geotechnical engineer shall prepare field reports that indicate density test location, elevation data, testing results and acceptability. The Owner and Contractor shall be provided with copies of reports within 24 hours of time test was performed.


	F. Blasting plan approved by authorities having jurisdiction is to be provided to the Owner at least 14 calendar days prior to commencement of blasting. Blasting plan to include all Federal, State and local permits applicable to the blasting operation...
	G. Blasting Contractor Qualifications and Submittals:
	1. All blasting to be performed by an insured, certified and licensed blasting Contractor. Proof of applicable insurance, license and certifications must be provided to the Owner at least 30 days prior to commencement of any blasting work. Blasting Co...
	2. The Blasting Contractor shall furnish a seismic survey report from seismic survey agency. The report will show the number of holes drilled, depth of holes, the burden and spacing, the amount of powder per hole, pound of powder per delay, the delay ...
	3. Contractor shall have the responsibility of furnishing a pre-blast survey of the surrounding area.  Survey will include a one-quarter mile radius of the surrounding area.
	4. The Contractor shall provide and maintain a post-blast report including the amount of material displaced by each blast, the amount of explosive utilized in each blast, and the number of shots detonated. This report will be forwarded to the Owner.
	5. Pre-blast Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by blasting operations.  Submit before blasting begins.


	1.06 QUALITY ASSURANCE
	A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and prepare a blasting plan reporting the following:
	1. Types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent proper...
	2. Seismographic monitoring during blasting operations.

	B. Blasting Requirements;
	1. Perform blasting only after receiving written approval from Owner and authorities having jurisdiction.
	2. Provide heavy mats as necessary to minimize concussion. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.

	C. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having jurisdiction, experienced in seismic surveys and blasting procedures to perform the following services:
	1. Report types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent...
	2. Seismographic monitoring during blasting operations.

	D. Contractor Qualifications: The Contractor shall provide at least one supervisory person who shall be present at all times during execution of the work and who is thoroughly familiar with the type of work being performed and its best methods for com...
	E. Geotechnical Engineering Study (Soils Report)
	1. The Owner employed a geotechnical engineer to investigate sub-surface soil conditions and make recommendations regarding site work construction procedures. Perform all work in accordance with the recommendations and requirements therein. If conflic...

	F. Geotechnical Testing Engineer Qualifications:  A geotechnical engineer shall be familiar with the requirements of the geotechnical engineering study, selected and paid by the Owner, will be retained to perform construction inspection on site based ...
	1. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	2. Conduct a minimum of one moisture and density test for each compacted life per Table 3.16C within the pavement area.
	3. Provide construction inspection and conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C for both sides of the pipe for trench backfilling.
	4. Conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C Coarse Aggregate Base Course.
	5. Conduct proofroll testing of 100% all building and pavement area for both subgrade and base course.
	6. Provide Exception Confirmation documentation and recommendations for non-compliance with specifications and Geotechnical Report.  Submit to Lowe’s Project Manager for rejection or acceptance of recommendation.
	7. Provide Owner and Contractor with copies of reports within 24 hours of time test was performed.
	8. For Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement inspect and document in accordance with Division 2 Section 02800 Part 1.06 and these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Rest elevation; and,
	h. Distance of test location behind MSE structure face.

	9. Geotechnical Testing Engineer shall prepare field reports that indicate compaction test location on a reduced copy of the site plan, elevation data, testing results and acceptability. Field reports shall be submitted attached to required conformanc...
	10. Geotechnical Testing Engineer shall prepare the following conformance submittals (located at the end of this Section):
	a. Material Testing Conformance Submittal for material test results of offsite and onsite fill and backfill material and aggregate base course.
	b. Proofroll Conformance test for verification of subgrade and base course suitability for 100% of the building and pavement area.
	c. Moisture and Nuclear Density Conformance test for each compacted lift of fill, backfill, subgrade and base course including verification of lift height conformance.

	11. Exception Confirmation for non-compliance with specifications and Geotechnical Engineering Study (Soils Report) shall be prepared by the geotechnical testing engineer and submitted to the Lowe’s Project Manager for rejection or approval of the exc...
	12. The Owner and Contractor shall be provided with Conformance Submittals and back-up testing reports within 24 hours of time test was performed.
	13. All costs associated with required re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. The Owner reserves the right to direct any inspection that they deem necessary. Contractor shall provide fr...

	G. Pre-excavation Conference:  Conduct conference at Project site.
	H. Geogrid Pre-construction Conference: Contractor to arrange site meeting with material supplier, installer, Owner and Engineer prior to installation of geogrid. Owner and Engineer shall be notified at least seven (7) days prior to the meeting.
	I. Project Record Documents: Contractor to accurately record actual locations of all subsurface utilities, structures and obstructions encountered. Accurately record any as-built variation from the construction drawings and specifications. The Contrac...

	1.07 PROJECT CONDITIONS
	A. General: The Contractor shall be responsible for removal and/or relocation of existing utilities at locations where conflicts occur with proposed utility improvements whether shown or not shown on the drawings. Removal and/or relocation shall be at...
	B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	C. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	D. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	E. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 2 Section "Temporary Facilities and Controls," Division 2 Section “Erosion and Sediment Control” and Division 2 Section "Site...
	F. Do not commence earth moving operations until plant-protection measures specified in Division 2 Section "Temporary Tree and Plant Protection" are in place.
	G. The following practices are prohibited within plant-protection zones (if indicated on the Drawings:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Erection of sheds or structures.
	4. Impoundment of water.
	5. Excavation or other digging unless otherwise indicated.
	6. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Obtain and provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups consistent with geotechnical report and according to ASTM D 2487; free of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterio...
	1. Soil materials used for fill shall be clean, well graded granular soil which is non-expansive and non-collapsible and shall have less than 20% by weight passing the #200 sieve. The portion passing the #200 sieve shall be non-plastic. Fill with fewe...
	2. Prior to placement material used for fill shall not contain:
	a. Debris (other than crushed concrete and brick meeting the requirements in 2.1.B.3);
	b. Timber or railroad ties;
	c. Deleterious materials such as steel rails;
	d. Trash or hazardous materials.
	e. Hazardous materials, unsuitable and deleterious materials and debris shall be disposed of off-site in accordance with all applicable regulations.

	3. On-site Soils:
	a. On-site materials for use as fill shall consist of excavated soil from other portions of the site as approved by Geotechnical Testing Engineer, and by Lowe’s.
	b. Contractor to use on-site soil judiciously to facilitate construction schedule including the use of the most readily compactable soil for fill in building areas and fill within 2 feet of pavement sub-grade.
	c. Topsoil shall not be utilized as engineered fill.
	d. Excavated material containing rock, stone or masonry debris smaller than 2 feet in its largest dimension may be mixed with suitable material and utilized inside the building limits up to 6 feet below proposed subgrade and up to 3 feet below propose...
	e. Excavated material containing rock, stone or masonry debris smaller than 6 inches in the largest dimension may be mixed with suitable material and utilized inside the building limits up to 3 feet below proposed subgrade and up to 18 inches below pr...
	f. No material greater than 2 inches in its largest dimension may be utilized inside the building limits within 3 feet of the proposed subgrade or within 18 inches of proposed subgrade for all other areas.
	g. No material greater than 1-1/2 inches in its largest dimension may be utilized as backfill for storm drainage or utility trenches.

	4. Imported Borrow:
	a. Imported fill (borrow) shall meet the requirements of on-site soils and shall be free from all hazardous substances. Certification of compliance, and if requested, test results certifying compliance shall be furnished by the geotechnical engineer.
	b. The Owner reserves the right to test off-site borrow material for conformance with these specifications.


	C. Unsatisfactory Soils:  Soil identified by the geotechnical engineer according to ASTM D 2487.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Recycled Concrete Aggregate Base Course: Recycled concrete aggregate may be approved by the Owner for use in lieu of aggregate base course specified under the following conditions:
	1. The gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing department of transportation specifications for recycled concrete aggregate or aggregate base course.
	2. The Contractor shall be required to submit a sieve analysis to the Owner for review and approval
	3. The recycled concrete aggregate shall not contain foreign materials, which includes reinforcing steel, wood, and other friable material.
	4. The Contractor shall obtain all required permits and report recycled materials usage as required by the regulatory authorities having jurisdiction.
	5. The Owner reserves the right to not approve use of the recycled concrete aggregate, for both pavement base structure and building pad construction.  Approval of the use of recycled concrete aggregate shall only be authorized in writing by the Owner.

	G. Recycled Bituminous Concrete Base Course: Bituminous concrete on the site shall be milled or removed prior to placing any fill. Bituminous concrete may be reused under and immediately below the pavement stone base course if so indicated and approve...
	H. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	I. Bedding Materials: As shown on the drawings and specified on the trenching and bedding details and approved by the Owner and/or the geotechnical engineer.
	1. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	2. Bedding Material: As specified on the trenching and bedding details and/or conforming to local codes.  Where conflict exists, the more stringent code or specification shall apply.

	J. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	L. Sand:  ASTM C 33; fine aggregate.
	M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.02 EQUIPMENT
	A. Compactor for mass earthwork shall be minimum 5 ton static drum weight vibratory roller or 5 ton static drum weight sheep’s footed compactor as appropriate for the type of soil material at the site or other compactor approved by the geotechnical en...
	B. Compactor for trenches and where access or maneuverability is of limited use, a double drum walk behind roller or “jumping jack” tamper may be used.

	2.03 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	2. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	3. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	4. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	5. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	6. Permittivity:  0.2 per second, minimum; ASTM D 4491.
	7. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the geotechnical report.
	C. Structural Soil Reinforcement Geogrid: Shall be integrally formed and deployed as a single layer having the following characteristics (all are MARV values unless otherwise noted)

	2.04 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material produced from the following:
	1. Portland Cement:  ASTM C 150, Type per geotechnical report.
	2. Fly Ash:  ASTM C 618, Class C or F.
	3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch (19-mm) nominal maximum aggregate size.
	4. Foaming Agent:  ASTM C 869.
	5. Water:  ASTM C 94/C 94M.
	6. Air-Entraining Admixture:  ASTM C 260.

	B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) compressive strength when tested according to ASTM C 495.

	2.05 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Prior to bidding work within this Section, the Contractor shall become thoroughly familiar with the Geotechnical Engineering Study, existing site conditions, and all portions of the work within this Section.
	B. Do not perform any work required by this section prior to completion of all required inspections, tests and approvals.
	C. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	D. Protect and maintain benchmarks, property corners, monuments and other reference points from damage or displacement. If a marker must be removed or relocated it shall be performed by a licensed professional land surveyor at no additional cost to th...
	E. Notify utility companies to allow removal and/or relocation of any utilities that are in conflict with the proposed improvements. Locate, identify, protect and maintain in operating condition, existing utilities encountered during utility installat...
	F. Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of the work.
	G. Verify location, size, elevation, and other pertinent data required to make connections between existing utilities, drainage systems, and proposed construction indicated on the Drawings. Coordinate all building utility connection locations and elev...
	H. When performing grading operations during periods of prolonged wet or dry conditions, provide adequate measures for surface drainage or ground water and moisture control of the soils (i.e. wetting or drying, scarify and disking) so as to place and ...
	I. Sloping, shoring, bracing, and fencing shall be installed in accordance with Federal OSHA requirements as well as the requirements of all regulatory authorities having jurisdiction.
	J. Protect and maintain all erosion control, sediment control, and runoff control and materials management measures during earth moving operations. Refer to erosion and sediment control drawings for staging earthwork operations and for measures that m...
	K. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.
	L. Remove from the site any material encountered during grading operation that in the opinion of the Owner or geotechnical engineer is unsuitable or undesirable for backfilling in pavement or building areas. Do not allow debris and unsuitable material...
	M. Any material exported or imported from or to the Project site shall be hauled from or to a site that has coverage under NPDES or a State Construction General Permit (or Individual Permit). Coverage may either be under a separate Notice, or included...

	3.02 DEWATERING
	A. Discharges from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.
	1. Do not discharge water offsite unless approval to do so has been given in writing by the Owner.
	2. Do not discharge water with high total suspended solids (TSS) or high turbidity to surface waters, storm inlets or municipal storm drainage systems.
	3. Water pumped out of excavations shall be disposed of onsite only.

	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.03 EXPLOSIVES
	A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing explosives to Project site. Perform blasting by using explosives on Project site only after receiving written approval from the Owner. .
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.
	3. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.
	4. Obtain all required Federal, State and Local permits applicable to the blasting operations.
	5. Coordinate with grading Contractor to insure appropriate safety procedures are followed including signage and signaling devices.
	6. Drill and blast such that rock will be suitable for use on the site as fill per this specification.


	3.04 EXCAVATION, GENERAL
	A. General
	2. Structures include buildings, footings, foundations, retaining walls, embankment berms for storm water detention basins, slabs, tanks, curbs, mechanical and electrical appurtenances or other man-made stationary features constructed above or below t...
	3. The building pad subgrade shall be prepared in strict accordance with the geotechnical engineering study and these specifications, whichever is more stringent; and,
	4. The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the drawings. Subgrade elevations shall be constructed to within 0 to minus ½ inch of the proposed grades specified.

	B. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of any pipe or conduit.


	C. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned (measured) by Owner.  The Contract Sum will be adjusted ...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12  inches (300 mm) wider than outside surface of any conduit or pipe.



	3.05 EXCAVATION FOR STRUCTURES
	A. Where existing grades are above proposed subgrade elevation, excavate materials in the building areas to line and grade as shown in the drawings being careful not to over excavate beyond the elevations needed for building subgrades.
	1. Excavate organic soils from the building area.  If approved by Owner, organic soil excavation material may be used in landscaped area.
	2. Excavated on-site soils which meet the requirements of the geotechnical engineer may be used as building area fill.
	3. Unsuitable material, such as wood or any other deleterious materials determined to be unsuitable by the geotechnical engineer for use as on-site fill shall be disposed of off-site in accordance with this specification.

	B. Excavate to indicated elevations and dimensions within a tolerance of plus 0 to minus 1/2 inch (12 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Per geotechnical engineer.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	C. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 01 Section "Site Clearing" Subsection 3.03 “Tree and Plant Protection”.


	3.06 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.07 EXCAVATION FOR UTILITY TRENCHES
	A. Contact authorities having jurisdictions and utility companies before excavation begins.
	B. Utility alignments are designed to avoid obstructions whenever possible. The Contractor shall immediately notify Owner if unanticipated significant obstructions are encountered during utility installation work.
	C. Cut trench banks for safety and remove stones as necessary to avoid point-bearing. All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workers within in acc...
	D. Excavate trenches at proper width and depth for laying pipe, conduit or cable and in accordance with utility company and/or manufacturer requirements.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe at line, grade and elevation as shown on the Drawings, or at minimum 12 inches below frost line.

	E. All trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of backfill, comply with trench and bedding details, and satisfy all safety, municipal and utility company regulati...
	F. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide uniform bearing and support for each section of pipe at every point along the entire length except where nece...
	1. Where foundation material is found to be of poor supporting value or of rock, the Owner’s engineer may make minor adjustments in the location of the pipe to provide a more suitable foundation. Where this is not practical, the existing unsuitable ma...
	2. Where foundation material is unacceptable and trench is over-excavated a suitable conditioning material or pipe bedding material will be used as specified by the geotechnical engineer. Bedding material is to be compacted at a minimum of 92% dry den...

	G. Blasting: Contractor shall drill and blast so that the rock will be suitable for use on the site as fill. Rock size should not exceed 24 inches and have enough smaller size pieces to create fold free matrix when placed and compacted. Particle veloc...
	H. Excavated Material:  Stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading the excavation side wall. Remove unsuitable excavated materials from the site. Any abandoned structures,...
	I. Utility Installation Depths: Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade to the top of the pipe barrel:
	1. Water Mains: 42 inches or 12 inches below the frost line whichever is deeper, or as specified on the plans.
	2. Sanitary Sewer: As indicated on the drawings, or (36 inches to top of pipe barrel minimum).
	3. Storm Drainage (Sewer): Elevations and grades as shown on the drawings, (24 inches minimum)
	4. Electrical Conduits: 24 inches, or as required by NEC 300-5, NEC 710-36 codes, or the regulatory authority standard, or utility company standards whichever is deeper.
	5. Telephone Conduits: 24 inches, or the regulatory authority standard, or utility company standards whichever is deeper.
	6. Landscape Irrigation Piping: See Section 02813 (forthcoming Section 328400).

	J. Laterals: All utilities intended to connect to services within the building shall be extended from the building a distance of five feet in the direction of the utility service and at elevations to connect at those locations shown on the Drawings. A...
	K. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 2 Section "Temporary Tree and Plant Protection."


	3.08 UNDERCUT EXCAVATION
	A. When approved by the Owner and recommended by the Geotechnical Testing Engineer, the Contractor will be required to remove natural soil materials in areas where fills are to be placed where soil materials are determined to be undesirable. The Contr...
	B. At locations where undesirable material is shown on the drawings or identified in the Geotechnical Engineering Study removal and replacement shall be per the drawings or as directed by the Geotechnical Testing Engineer or Owner.
	C. At locations where soil is wet the Contractor shall provide a “good faith” effort in drying and disking these areas prior to requesting approval for undercut excavation.
	D. Where undercut excavation is required adjacent or beneath the location of a proposed drainage structure, undercut excavation and backfill shall extend a sufficient distance adjacent to the installation to prevent future operations from disturbing t...
	E. All material removed in the work of undercut excavation will be classified by the Geotechnical Testing Engineer and Owner as either suitable for other use without excessive manipulation and utilized by the Contractor elsewhere in the work, or unsui...
	F. The Contractor shall conduct undercut operations in such a way that the necessary measurements can be taken before any backfill is placed.
	G. Backfill in undercut areas shall be placed in lifts as recommended by the Geotechnical Engineering Study or as directed by the Geotechnical Testing Engineer as a continuous operation along with undercutting operation. No backfill material shall be ...

	3.09 SUBGRADE INSPECTION AND PROOFROLLING (See Section 3.17)
	A. Notify Owner and Geotechnical Testing Engineer when excavations have reached required subgrade.
	B. If Owner or Geotechnical Testing Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll we...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner, without additional compensation.
	F. Geotechnical Testing Engineer is to submit Proofroll Conformance Submittal to Owner along with attached results.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by geotechnical engineer and approved by Owner.


	3.11 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Stockpiles shall be surrounded by perimeter sediment control measures and shall be covered with temporary measures to prevent erosion as soon as practical but no longer than 14 days after completion of the pile.


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub drainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways:  If shown on the Drawings or specified by the geotechnical engineer provide support for piping or conduit less than 30 inches (750 mm) below surface of roadways.
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	G. Fill around pipes and conduit shall be placed and compacted in accordance with the trenching and bedding details shown on the Drawings. Place and compact initial backfill approved by the Geotechnical Testing Engineer, to a height not to exceed 8 in...
	1. Select material shall be used as specified by trenching and bedding details and where required by the Geotechnical Testing Engineer. Backfill is to be kept free of stones, frozen lumps, chunks of highly plastic clay or other objectionable material.
	2. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.
	3. Grade and maintain backfill areas to minimize erosion or saturation will not damage pipe bed or backfill.
	4. Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a minimum of 24 inches of cover. Where any part of the required cover is above the proposed finished grade, the Contractor shall place, maintain and fina...

	H. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	I. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Fill areas to contours and elevations shown on the Construction Drawings with materials deemed satisfactory, less the topsoil depth as specified in Section 02920 (forthcoming Section 329300).
	B. Existing grades below building areas shall be leveled prior to fill placement. Contractor shall remove any existing lawn and topsoil in these areas prior to placement of any fill.
	C. All existing grades below building and pavement areas shall be proofrolled and compacted per this specification.
	D. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	E. Fill shall not be placed:
	1. In areas of standing water, frozen or thawing ground or in areas that have not been approved by the geotechnical engineer.
	2. During unfavorable weather conditions. When work is interrupted by heavy rains fill operations shall not be resumed until all saturated surface soils are returned to satisfactory moisture content as determined by the geotechnical engineer.

	F. Place and compact fill material in layers (lifts):
	1. Layers shall be made smooth and free from ruts or indentations at the end of any work day when precipitation is forecasted too prevent saturation of surface fill material. Fill surfaces shall be graded smooth to drain and sealed with a drum roller ...
	2. Layers (or lifts) shall not exceed recommendations in Geotechnical Engineering Study or 12 inches (300 mm) in depth whichever is less and shall be compacted systematically and as recommended by the Geotechnical Testing Engineer to achieve at least ...
	3. Each layer shall be compacted to minimum densities listed in Table 3.16.C and as specified and tested by the Geotechnical Testing Engineer.

	G. Layers (lifts) to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill or fill material approved by geotechnical engineer.
	4. Under building slabs, use engineered fill or fill material approved by geotechnical engineer.
	5. Under footings and foundations, use engineered fill or fill material approved by geotechnical engineer.

	H. Place soil fill on subgrades free of mud, frost, snow, or ice. Wet or saturated material shall be air dried as necessary to achieve field densities specified in this Section. Removal and replacement shall not occur without prior approval of Owner. ...
	I. Contractor shall adjust water content by aeration or adding water to achieve the required density. Assist drying by disking, harrowing or pulverizing until moisture content is reduced to achieve proper compaction and facilitate the construction sch...
	J. Contractor to remove areas of finished subgrade found to have insufficient compaction density of depth necessary and replace with suitable compacted fill as approved by the Owner. Surface subgrade after compaction shall be hard, uniform, smooth, an...

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than recommendation in Geotechnical Engineering Study or 12 inches (300 mm) in loose depth whichever is less for material compacted by heavy compaction equipment, and not more than recommend...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698 and ASTM D 1557. In areas to receive fill and at the final cut subgrade, proofroll and compact the exposed ground surface following...

	TABLE 3.16.C
	1. In addition to the above referenced table, proofrolling shall be completed in accordance with Section 3.17 Proofrolling.
	2. Any soft areas exhibiting excessive weaving or unsatisfactory material identified during excavation, fill placement, compaction and proof testing shall be removed, replaced with suitable fill, and compacted as specified in Table 3.16.C above.
	3. Proofrolling Conformance Submittal and Nuclear Density Testing Conformance Submittals are required (see end of this Section for forms).
	4. Prior to preparing subgrade in low lying areas perform the following:
	a. Drain standing water by gravity or with a pump. Water should not be discharged directly into a storm drain. Sediment laden water may only be discharged to an approved sediment control measure.
	b. After drainage is complete, remove organic debris, mud, debris and other unsuitable material using equipment and methods that will minimize disturbance to the underlying soils.
	c. Thoroughly compact subgrade as specified in Table 3.16.C.
	d. If proposed for fill, all muck, mud and other materials removed from the low area shall be dried on-site by spreading in thin layers for observation by Owner and Geotechnical Testing Engineer. If after observation by Owner or Geotechnical Testing E...


	3.17 PROOFROLLING
	A. The work covered by this subsection consists of furnishing and operating, proofrolling equipment at the direction of the Owner’s representative and/or geotechnical engineer.
	B. Proofrolling shall be performed under the direct observation of the Geotechnical Testing Engineer and the Owner’s representative as needed and as described herein and under the following schedule:
	1. Immediately following the completion of excavation to proposed subgrades in cut areas;
	2. Immediately prior to stone base course placement, in pavement and building pad areas for final floor slab preparation.
	3. Immediately following stone base placement, in pavement and building pad areas for floor slab parking area preparation.
	4. Any areas which show visual signs of weakness, pumping, heaving, deflection, or rutting under loaded tandem axle equipment shall be undercut and replaced with compacted fill material or stone base course as directed by the Geotechnical Testing Engi...

	C. Proofrolling shall be completed with pneumatic tired and loaded 10 wheel tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of yielding. Other equipment may be used if approved by the Geotechnica...
	D. Construction methods shall be as follows:
	1. Both the completed subgrade (whether cut or fill) and base course shall be proofrolled.  The coverage of areas and methods shall be approved by the Geotechnical Testing Engineer.
	2. The Geotechnical Testing Engineer must be able to issue the Proofroll Conformance Submittal to verify 100% of the site passes and is complete for both subgrade and base course for building pad areas and pavement areas.
	3. Completely proofroll subgrade in one direction unless otherwise directed by the Owner or Geotechnical Testing Engineer.
	4. The equipment speed shall be limited to 3 mph (5km/h) such that the Geotechnical Testing Engineer can comfortably and slowly walk alongside the equipment.
	5. If necessary to take corrective action, follow the recommendations of the Geotechnical Testing Engineer which may include undercut and backfill, aeration of excessively wet materials, or under drain installation.  These areas shall be proofrolled a...
	6. The contractor shall protect all structural facilities on the project including but not limited to box culverts, pipe culverts, and utilities from damage by the proofrolling equipment.


	3.18 GRADING
	A. General:  Shape to conform to the grades shown on the drawings. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  0 to -1/2 inches (13 mm) of the proposed subgrade.
	3. Pavements:  0 to -1/2 inches (13 mm) of the proposed subgrade

	C. Grading inside Building Lines: 0 to -1/2 inches (13 mm) of the proposed subgrade when tested with a 50-foot (15-m) grid across the Lowe’s building pad/limits.

	3.19 BUILDING PAD LIMITS AND PAVED AREA CERTIFICATIONS FOR GEOTECHNICAL ENGINEER AND LAND SURVEYOR
	A. The building pad/limits and pavement area subgrade and base course shall be satisfactorily proofrolled and constructed in accordance with these specifications.
	B. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits Certification Forms to Lowe’s for subgrade and stone base.  The forms shall be completed in full and signed and sealed by the respective professionals.
	C. The Developer and/or Contractor shall provide Lowe’s Pavement Area(s) Certification Forms to Lowe’s for subgrade and base course.  The forms shall be completed in full and signed and sealed by the respective professionals.
	D. Prior to completion of the Building Pad/Limits Certification report, the Contractor and/or developer shall address any and all subsurface recommendations identified in the Geotechnical Engineering Report or by the Geotechnical Testing Engineer reta...
	E. Lowe’s will not take ownership of the building pad until the pad certification form is received and approved by Lowe’s. Lowe’s Building Pad/Limits and Paved Area(s) Certification Forms are attached to this Section.

	3.20 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 33 Section "Subdrainage."
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of sub drainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support sub drainage pipe.  Encase sub drainage pipe in a minim...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer if used to 85 percent of maximum dry unit weight according to ASTM D 698.


	3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. If shown on the Drawings install geogrid reinforcement of base/subbase and/or subgrade improvements according to manufacturer's written instructions, overlapping sides and ends. Geogrid is to be laid at proper elevation and alignment as shown on th...
	2. If shown on the Drawings install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	3. If subbase course is shown on the Drawings, place base course material over subbase course under hot-mix asphalt pavement.
	4. Place in uniform loose depth and without segregation. All stone base delivered to the site shall be spread and rolled by the end of each day.
	5. Shape subbase course and base course to required crown elevations and cross-slope grades.
	6. Place subbase course and base course 8 inches (200 mm) or less in compacted thickness in a single layer.
	7. Place subbase course and base course that exceeds 8 inches (200 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 4 inches (100 mm) thick.
	8. Each layer of material shall have been sampled, tested, compacted, and approved prior to placing succeeding layers of subbase course, base course material or pavement.
	9. Contractor shall utilize methods of handling, hauling, and placing which will minimize segregation and contamination. Aggregate which is contaminated with foreign materials shall be rejected and removed and replaced by the Contractor at no addition...

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...
	D. Compaction:
	1. Compact each layer of subbase course and/or base course at optimum moisture content to required grades, lines, cross sections, and thickness as recommended in Geotechnical Engineer Report or by Geotechnical Testing Engineer but not less than 98 per...
	2. Subbase course and base course shall be compacted at the optimum moisture content as determined by the Geotechnical Testing Engineer and approved by the Owner. The Contractor shall dry or add moisture to materials when required to provide a uniform...
	3. Final layer of material shall be shaped to conform to the lines, grades and typical sections as shown on the drawings or as established by the engineer. When compacted, the base course shall be smooth, hard, dense, unyielding, and well bonded.

	E. Quality Control:
	1. Thickness of the base course shall be within a tolerance of plus or minus ½ inch of the required thickness as specified on the drawings for building pad and pavement areas.
	2. The elevation of the base course within the building limits shall be within a tolerance of 0 to ½ inch. All other areas shall be within a tolerance of plus or minus 0.10 feet.
	3. The Contractor shall be required to repair any areas which do not conform to this tolerance or specification. Any repairs required shall be at no cost to the Owner, and shall meet these specifications.
	4. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits and Paved Area(s) Certifications for stone base (Section 3.19).


	3.22 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install sub drainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.


	3.23 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified Geotechnical Testing Engineer to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the locations and frequencies shown in Table 3.16.C:
	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.24 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	2. Correction of subgrade after compaction shall be hard, uniform, smooth, and stable and true to grade and cross-section.


	3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Section (forthcoming Division 01, Section 312000 “Earthmoving”), apply to this Section.

	1.02 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building from tapping the main to:
	1. Within 5 feet of outside the building limits for domestic and irrigation water service
	2. 1 foot above finished floor elevation for the fire service mains
	3. Supply and discharge piping including connections to fire protection water tank if shown on the plans..

	B. All work shall conform to the requirements of the local water authority, fire marshal, and other regulatory authorities having jurisdiction, or this specification, whichever is more stringent.
	C. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.03 DEFINITIONS
	A. EPDM:  Ethylene propylene diene terpolymer rubber.
	B. LLDPE:  Linear, low-density polyethylene plastic.
	C. PA:  Polyamide (nylon) plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 REFERENCE STANDARDS
	A. Factory Mutual (FM)
	1. Approval Guide

	B. Underwriters Laboratories (UL)
	1. Fire Protection Equipment Directory
	2. UL 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), for Underground Fire Service
	3. UL 262 - Gate Valves for Fire-Protection Service
	4. UL 246 - Hydrants for Fire-Protection Service

	C. National Sanitation Foundation (NSF)
	1. NSF 14 - Plastics Piping System Components and Related Materials
	2. NSF 61 - Drinking Water System Components - Health Effects

	D. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code
	2. NFPA 24 - Standard for the Installation of Private Fire Service Mains and their Appurtenances
	3. NFPA 1963 - Screw Threads and Gaskets for Fire Hose Connections  (revision of ANSI/NFPA 1963-1993)
	4. NFPA 13 – Installation of Sprinkler Systems (latest edition)

	E. American Water Works Association (AWWA)
	1. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water (revision of ANSI/AWWA C151/A21.51-91)
	2. C104 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C150 - Thickness Design of Ductile-Iron Pipe
	4. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids
	5. C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service
	6. C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch for Water Distribution
	7. C500 - Gate Valves for Water and Sewage Systems
	8. C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	9. C550 - Protective Epoxy Interior Coatings for Valves and Hydrants
	10. C509 - Resilient-Seated Gate Valves for Water Supply Service
	11. M44 – Distribution Valves: Selection, Installation, Field Testing, and Maintenance
	12. C800 - Underground Service Line Valves and Fittings
	13. C702 - Cold Water Meters - Compound Type
	14. C502 - Hydrants, Dry Barrel Fire
	15. M41 – Ductile Iron Pipe and Fittings
	16. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances
	17. C605 - Water Treatment - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water
	18. M23 - PVC Pipe: Design and Installation
	19. M17 - Fire Hydrants: Installation, Field Testing, and Maintenance
	20. C651 - Disinfecting Water Mains

	F. American Society for Testing and Materials (ASTM)
	1. B88 - Standard Specification for Seamless Copper Water Tube
	2. B813 - Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube
	3. B32 - Standard Specification for Solder Metal
	4. D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
	5. D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
	6. F645 - Standard Guide for Selection, Design, and Installation of Thermoplastic Water Pressure Piping Systems

	G. American Society of Mechanical Engineers (ASME)
	1. B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings R(1994)
	2. B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	H. Manufacturer’s Standardization Society (MSS)
	1. SP-60 - Connecting Flange Joint Between Tapping Sleeves and Tapping Valves

	I. Copper Development Association (CDA)
	1. Copper Tube Handbook


	1.05 SUBMITTALS
	A. The General Contractor and Subcontractor(s) shall execute the Conformance Submittal(s) at the end of this section.

	1.06 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of regulatory authorities having jurisdiction or the utility company supplying water including tapping of water mains, backflow prevention installation, testing, and disinfection.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  UL listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance:  Comply with NFPA 13 and NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	G. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage:  Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.08 PROJECT CONDITIONS
	A. Removal and Relocation of Existing Utilities: The contractor shall be responsible for removal and/or relocation of existing utilities, where conflicts occur but may or may not be shown on the Drawings, at no additional cost to the Owner.
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Owner two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.09 COORDINATION AND FEES
	A. The Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this section.
	B. The Contractor shall provide and install domestic and irrigation water lines, meters, and appurtenances as shown on the drawings to within 5 feet of building limits, including, but not limited to, any taps, meters, vault, and backflow prevention. I...
	C. The Contractor shall provide and install fire service water lines, meters, and appurtenances as shown on drawings to 1 foot above finished floor elevation, including, but not limited to any taps, meters, backflow prevention, hydrants, and free stan...


	PART 2 -  PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  NPS 3 inches or smaller; ASTM B 88, Type K, annealed temper.
	1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type or ASME B 16.22 for wrought-copper and copper allow, solder joint pressure fitting type.  Furnish only wrought-copper fittings...
	2. Soldering flux shall be in accordance with ASTM B813, water-flushable type.
	3. Solder filler metal shall be in accordance with ASTM B 32, with 0.20 percent maximum lead content.
	4. Copper, Pressure-Seal Fittings:
	a. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in each end.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.



	2.02 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe, NPS 3 inches or larger:  AWWA C151 Class 350, and shall have a cement-mortar lining of standard thickness in accordance with AWWA C104; pipe thickness shall be in accordance with AWWA C150; pipe shall have push-...
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:



	2.03 PVC PIPE AND FITTINGS
	A. Polyvinyl Chloride (PVC) Pipe, NPS 4 inches to NPS 12 inches:
	1. PVC pipe shall conform to the requirements of AWWA C900, Class 150, DR 18. Pipe joints shall be elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or connections to existing mains. Comply wit...

	B. Polyvinyl Chloride (PVC) Pipe NPS 2 inch to NPS 3 inch:
	1. Pipe shall conform to the requirements of ASTM D2241, SDR 21, with elastomeric joints conforming to ASTM D3139. Pipe jointing shall be by elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or...


	2.04 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings
	2. Nonrising-Stem, Metal-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and stem nut.
	1) Standard:  AWWA C500, UL 262, FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per AWWA C111.
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.


	3. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509 UL 262 FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per ANSI A21.11 (AWWA C111).
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.




	2.05 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
	2. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.


	2.06  CORPORATION VALVES AND CURB VALVES (STOPS)
	A. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible with tapping machine.
	1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.

	B. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that f...
	1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.


	2.07 WATER METERS
	A. Manufacturers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, if utility company does not furnish water meter provide the product indicated on Drawings.

	B. 1-1/2 Inch Compound-Type Water Meters:
	1. Description:
	a. Standard:  AWWA C702.
	b. Registration:  Flow in gallons (liters).


	C. Fire Service Meters:
	1. Description:  Use Fire Service Meter only when required by authorities having jurisdiction.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	a. Standard:  AWWA C703.
	b. Registration:  Flow in gallons (liters).



	2.08 BACKFLOW PREVENTERS
	A. Comply with regulatory authorities having jurisdiction requirements.
	1. Maximum Pressure Loss (RPZ valve):  12 psig (83 kPa) at 2250 gpm maximum, through middle 1/3 of flow range.
	2. Maximum Pressure Loss (double detector check valve):  5 psig (83 35) at 2250 gpm maximum, through middle 1/3 of flow range.


	2.09 WATER METER BOXES
	A. Description:  Cast-iron body and cover (H-20 rated) for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping. Use only when required by the utility authority. ...

	2.10 FIRE HYDRANTS
	A. Dry-Barrel Fire Hydrants:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have...
	a. Standard:  AWWA C502 UL 246, FM-Approved.
	b. Pressure Rating:  150 psig (1035 kPa).
	c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include cast-iron caps with steel chains.
	d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat.
	e. Direction of Opening:  Open hydrant valve by turning operating nut to left or counterclockwise. A clearly visible arrow and the word “OPEN” shall be cast in relief on the top of the hydrant to designate direction of opening.
	f. Exterior Finish:  Red alkyd-gloss enamel paint (two coats), unless otherwise indicated.



	2.11 RESTRAINED JOINT SYSTEMS FOR FIRE LINE LEAD IN
	1. Pipe Clamps
	a. Clamp dimensions shall be 5/8” x 2½” for 10” pipe, 5/8” x 3” for 12” and larger pipe;
	b. Clamp bolt dimensions shall be ¾” for 10” pipe, 7/8” for 12” and larger pipe;
	c. The diameter of the bolt hole shall be 1/16” larger than that of the corresponding bolt.

	2. Tie Rods:  Threaded sections of rods shall not be formed or bent.  Rods shall not be less than 5/8” in diameter and the minimum number of rods for each clamp shall be:
	a. 10” Pipe:  (4)-5/8” or (3)-3/4” or (2)-7/8” rods;
	b. 12” Pipe:  (6)-5/8” or (4)-3/4” or (3)-7/8” rods; and
	c. 14” Pipe:  (8)-5/8” or (5)-3/4” or (4)-7/8” rods
	d. 16” Pipe:  (10)-5/8” or (7)-3/4” or (5)-7/8” rods

	3. Washers
	a. Cast-iron washer dimensions shall be 5/8” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger;
	b. Steel washer dimensions shall be ½” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger; and
	c. The diameter of the hole in the washer shall be 1/8” larger than the rod.

	4. Polyethylene Encasement:  To prevent corrosion, a polyethylene tube/sheet shall be applied to the exterior piping, fittings, clamp and rods.  The polyethylene casing shall be applied per the manufacturer’s listing and shall extend 6” above finished...
	5. Uniflange type fittings are not permitted.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Refer to Division 2 Section “Trench Excavation and Backfill” (forthcoming Division 31 Section 312000 “Earthmoving”) for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping shall be as shown on the plans

	3.03 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for NPS 2 (DN 50) and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator po...
	B. Drawings indicate valve types to be used.
	C. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.

	3.04 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 22 Section "Common Work Results for Plumbing" for piping-system common requirements.

	3.05 PIPING INSTALLATION
	A. Water-Main Connection:  Verify with regulatory authority having jurisdiction that size of tap and location shown on the drawings are acceptable. Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	C. Comply with NFPA 24 for fire-service-main piping materials and installation.
	D. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	F. Bury piping with depth of cover over top at least [42 inches (1061 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, or as required by regulatory authority having jurisdiction, whichever is deeper. If pipe is insta...
	G. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	H. Extend water-service piping and connect to water-supply source and building-water-piping systems five (5) feet outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping five (5) feet outside building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems...

	I. Sleeves are specified in Division 22 Section "Common Work Results for Plumbing."
	J. Mechanical sleeve seals are specified in Division 22 Section "Common Work Results for Plumbing."
	K. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	L. Pipe Bedding: Pipe bedding material shall be as specified on trenching and bedding details as shown on drawings. No pipe shall be laid resting on a rock, blocking or unyielding objects.
	M. Location with Sewers: Separate trenches shall be provided for water lines and sewer lines, with lines separated by a minimum of 10 feet horizontally. Water mains that cross sewers shall have a minimum vertical separation of 18 inches.
	N. All piping shall be installed and verified to be level.  This shall apply to piping in the horizontal and vertical positions.
	O. See Division 21 Section "Water-Based Fire-Suppression Systems" for fire-suppression-water piping inside the building.
	P. See Division 22 Section "Domestic Water Piping" for potable-water piping inside the building.

	3.06 JOINT CONSTRUCTION
	A. See Division 22 Section "Common Work Results for Plumbing" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
	3. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
	4. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions.
	5. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 22 Section "Common Work Results for Plumbing" for joining piping of dissimilar metals.


	3.07 ANCHORAGE INSTALLATION
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23.
	3. Fire-Service-Main Piping:  According to NFPA 24.

	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.08 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24.
	E. MSS Valves:  Install as component of connected piping system.
	F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with service box.

	3.09 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.

	3.10 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 FIRE HYDRANT INSTALLATION
	A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. AWWA Fire Hydrants:  Comply with AWWA M17.
	C. UL/FMG Fire Hydrants:  Comply with NFPA 24.

	3.14 CONNECTIONS
	A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 22 Section "Common Work Results for Plumbing" for piping connections to valves and equipment.

	3.15 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. The Contractor shall test all pipe lines and appurtenances with water at test pressure of 200 psi or 50 psi in excess of the system working pressure, whichever is greater. Test pressure must be maintained for at least 2 hours. All leakage apparent ...
	a. The amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, irrespective of pipe diameter.
	b. The amount of leakage specified above shall be permitted to be increased by 1 fluid ounce per inch valve diameter per hour for each metal seated valve isolating the test section.
	c. If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 fluid ounces per minute shall be permitted for each hydrant.
	d. The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.

	2. Fire Water System tests shall be in full conformity with the requirements of all applicable codes, NFPA standards, and other authorities having jurisdiction.
	a. All new underground mains and lead-ins shall be flushed thoroughly before connection is made to internal system piping.  The site utility subcontractor shall be responsible for disposal of the test water drained from the test outlets.
	b. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	c. Test shall be made by the site utility subcontractor in the presence of the regulatory authority having jurisdiction and/or the Owner’s representative.
	d. After the fire service underground main and lead-in have been installed by the site utility subcontractor and are ready for use, the site utility subcontractor shall furnish 2 completed copies of the “Contractor’s Material and Test Certificate for ...
	e. The site utility subcontractor shall prepare reports of testing activities and submit 2 copies to the General Contractor.


	C. Prepare reports of testing activities.

	3.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section 02305 ...

	3.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. The site utility subcontractor shall prepare reports of purging and disinfecting activities and submit two (2) copies to the General Contractor.
	C. All fire protection underground mains shall be flushed per the flow rates listed below:
	Fire Pump and/or Water Storage Tank Installed No Fire Pump or Water Storage Tank
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. This section includes sanitary sewer piping and related appurtenances from connection to main to within 5 feet of outside building limits.
	2. Pipe and fittings.
	3. Non-pressure and pressure couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Encasement for piping.
	8. Manholes.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe
	2. D3034 – Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
	3. F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	4. F696 - Standard Specification for Poly Vinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	5. C476 - Standard Specification for Grout for Masonry
	6. C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets
	7. C923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes and Laterals
	8. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	9. D478 - Standard Specifications for Precast Reinforced Concrete Manhole Sections
	10. C969 - Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Sewer Lines

	B. American Society of Sanitary Engineers (ASSE)
	C. American National Standards Institute (ANSI)
	D. American Concrete Institute (ACI)
	1. 318 - Code Requirements for Structural Plain Concrete

	E. National Sanitation Foundation (NSF)
	F. American Water Works Association (AWWA)
	1. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids (revision of ANSI/AWWA C110/A21.10-93)
	2. C1111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service (revision of ANSI/AW...
	3. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances (revision of ANSI/AWWA C600-93)
	4. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	5. C151 – ANSI Standard for Ductile Iron Pipe
	6. C153 – ANSI Standard for Ductile Iron Pipe Compact Fittings

	G. Federal Specifications
	1. SS-S-00210 - Sealing Compound Preformed Plastic for Pipe Joints

	H. Uni-Bell PVC Pipe Association
	1. UNI-B-6  -  Low-Pressure Air Testing of Installed Sewer Pipe


	1.04 SUBMITTALS
	A. Conformance Submittal:  The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this Section.
	B. Field inspection, testing and quality-control reports.
	C. Sanitary Sewer Certification Form (signed by the Engineer, General Contractor and Utility Contractor) at the end of this Section.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Do not store pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.06 PROJECT CONDITIONS
	A. Coordination and Fees:
	1. Contractor shall comply with requirements of the regulatory authorities having jurisdiction including tapping of sewer mains, installation and testing.
	2. Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this Section.
	3. Contractor to install all sanitary sewer lines and appurtenances as shown on the drawings to within 5 feet of building limits. If the Contractor’s work terminates at a connection point where work by others is complete, the Contractor shall make the...

	B. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner’s written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS
	A. Pipe:  ASTM A 746, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 PVC PIPE AND FITTINGS
	A. Performance Requirements:
	1. Gravity Flow Non-Pressure Piping Pressure Ratings: at least equal to system test pressure.
	2. Force-Main Pressure Ratings: at least equal to system operating pressure but not less than 150 psig.

	B. PVC Gravity Sewer Piping:
	1. 12 Inch and Smaller PVC Pipe and Fittings:  ASTM D 3034, SDR, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.
	2. 15 Inch and Larger PVC Pipe and Fittings: ASTM F 679, SDR 35, Type T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.03 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant-metal tension band and tightening mechanism o...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:

	2.04 CLEANOUTS
	A. Cleanouts shall be provided on sanitary sewer service laterals at no more than 100’ on center. Exterior cleanout plug shall be level with adjacent grade and provided with a 2’ x 2’ x 6” thick concrete apron as shown on the Drawings.
	B. Cast-Iron Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide US Foundry cover USF 7621 or equal product as indicated on Drawings.
	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	C. PVC Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.05 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.
	B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form:  Sheet.
	D. Color:  Black.

	2.06 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints and rubber pipe boots.
	2. Inside Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	4. Base Section:  8-inch (175-mm) minimum thickness for floor slab and 5-inch (125-mm) minimum thickness for walls and base riser section; with separate base slab or base section with integral floor.
	5. Riser Sections:  5-inch (125-mm) minimum thickness, of length to provide depth indicated.
	6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated; with top of cone of size that matches grade rings.
	7. Gasket:  ASTM C 443, rubber (when required by local authority having jurisdiction).
	8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	9. Steps:  Individual FRP steps wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor of ...
	10. Grade Rings (if required):  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.
	11. Pipe Connectors: ASTM C 923, resilient, of size required for each pipe connecting to base section.
	12. Joints of the manhole sections shall be tongue and groove filled with approved preformed butyl rubber base sealing compound conforming to Federal Specifications SS-S210A, Type 1, and Rope Form.

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C 990 (ASTM 990M), bitumen or butyl rubber.
	4. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	5. Steps:  Individual FRP steps or wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor ...
	6. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.

	C. Manhole Frames and Covers:
	1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design with 2 inch high lettering cast into cover, with the ...
	2. Standard manhole frame and cover shall conform to the standard detail of the regulatory authorities having jurisdiction for the project. Otherwise manhole frames and covers shall be as detailed on the Drawings.


	2.07 CONCRETE
	A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork" (forthcoming Division 01 Section 312000 “Earthmoving”).

	3.02 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Clear interior of piping and structures of dirt and deleterious materials as work progresses. Place plug in end of incomplete piping at end of day and work stops for greater than 24 hours. Flush piping between manholes and other structures to remov...
	D. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	E. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	F. Install gravity-flow piping to within 5 feet of the building limits of sizes and in locations shown on the Drawings. Terminate piping as specified.
	G. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	H. Install gravity-flow, nonpressure, drainage piping according to the following:
	1. Install piping pitched down in direction of flow, at slope shown on the Drawings, and at a minimum slope of 1 percent for 6 inch diameter pipe and 0.5 percent for 8 diameter inch pipes unless otherwise indicated.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron, gravity sewer piping according to ASTM A 746.
	4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

	I. Install force-main, pressure piping according to the following:
	1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-concrete supports or anchors.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron special fittings according to AWWA C600.
	4. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and ASTM F 1668.

	J. If indicated on Drawings install corrosion-protection piping encasement over the following underground metal piping according to ASTM A 674 or AWWA C105:
	1. Ductile-iron pipe and fittings.
	2. Expansion joints and deflection fittings.

	K. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete piping at end of day and when work stops.

	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	1. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
	2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
	3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

	B. Join force-main, pressure piping according to the following:
	1. Join PVC pressure piping according to AWWA M23 for gasketed joints.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for pipes of same or slightly different OD.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure pipe couplings for force-main joints.


	3.04 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C 891.
	C. Install FRP manholes according to manufacturer's written instructions.
	D. Form continuous concrete channels and benches between inlets and outlet.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.05 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.06 BACKWATER VALVE INSTALLATION (If used)
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes.  Secure units to sidewalls.

	3.07 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts o...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and truck service areas.

	B. Set cleanout frames and covers in cast-in-place-concrete, 24 by 24 by 6 inches (600 by 600 by 150 mm) deep.  Set with tops flush with surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.08 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in Division 22 Section "Sanitary Waste and Vent Piping."
	B. Connect force-main piping to building's sanitary force mains specified in Division 22 Section "Sanitary Waste and Vent Piping." Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-d...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes by cutting opening into existing unit large enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	D. Connect to grease oil and sand interceptors specified in Division 2 Section "Sanitary Sewer."

	3.09 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. The Contractor shall be responsible for removal and/or relocation of existing utilities as necessary, whether shown or not shown on the Drawings. At locations where conflicts occur with proposed sanitary sewer improvements, removal and relocation s...
	B. Abandoned Piping:  Close and grout fill open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been cl...
	1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	C. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  Fill to within 12 inches (300 mm) of top with gravel, or compacted dirt.  Fill to top with concrete.

	D. Backfill to grade according to Division 2 Section “Earthwork” (forthcoming Division 31 Section "Earth Moving”).

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground manholes.


	3.11 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 95 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test to General Contractor within 2 days of test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction and the following:
	1) Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of water, and maintain such pressure without leakage for at least 15 minutes.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	5) Test and inspect joints for leaks.
	6) Allowable leakage is a maximum of 50 gal. Per inch of nominal pipe size per mile of pipe per day.
	7) Option: Test ductile iron piping according to AWWA C600, Section “Hydrostatic Testing”. Use test pressure of at least 10 psig.


	6. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.

	7. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.

	8. Manholes:  Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.12 CLEANING
	A. Clean dirt and superfluous material from interior of piping flush with potable water.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Equipment furnished and installed under this Section shall be fabricated, assembled, erected and placed in proper operating condition in full conformance with detail drawings, specifications, engineering data, instructions, and recommendations of t...
	B. All work shall conform to the requirements of the local AHJ and any other regulatory authorities having jurisdiction, or this Specification, whichever is more stringent.
	C. Section Includes:
	1. Submersible wastewater pumps for use in conveying raw, unscreened wastewater.
	2. Instrumentation and controls.
	3. Sewage-pump basins and basin covers.
	4. Related appurtenances: impeller, check valves, control panel cabinet, piping, valve vault.

	D. Related Sections include the following:
	1. Section 02510 – Water Distribution
	2. Section 02530 – Sanitary Sewer
	3. Section 16050 – Basic Electrical Material and Methods

	E. Determination of pump system capacity (pump sizes, basin volume, etc.) shall be based on expected tributary wastewater flows to the system for the entire project/development at build out (considering future outparcels, etc.).  Design Engineer shall...

	1.3 REFERENCE STANDARDS
	A. American National Standards Institute (ANSI)
	1. B16.1 - Ductile Iron Flanges

	B. American Society for Testing and Materials (ASTM)
	1. A48 - Class 35B, Standard Specification for Gray Cast Iron Pump Components
	2. A48/A 48M - Class 25A Cast Iron Impeller
	3. A532/A 532M - Abrasion Resistant Cast Iron Impeller
	4. A479 - Standard Specification for Stainless Steel
	5. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe

	C. American Water Works Association (AWWA)
	1. C500 - Gate Valves for Water and Sewage Systems
	2. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	3. C153 - ANSI Standard for Ductile Iron Pipe Compact Fittings
	4. C151 - ANSI Standard for Ductile Iron Pipe

	D. National Electrical Manufacturers Association (NEMA)
	1. 250 - Type 6 Enclosure

	E. Underwriters Laboratory (UL)
	1. 778 - Motor Operated Water Pumps


	1.4 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	B. Shop Drawings and Manufacturer’s Literature for all pump(s) and equipment to be furnished under this Section, the Contractor shall submit shop drawings, including at least the following:
	1. Manufacturer’s literature and illustrations; and,
	2. Cut sheets and technical specifications consisting of: catalog curves showing pump characteristics of head, discharge, brake horsepower, and efficiency; and,
	3. Shop drawings - including details of pump assembly and installation layouts and procedures, types of materials used in pump construction, details of all pump accessories, and dimensions of major components.  Layout drawings shall show exact install...

	C. The Contractor shall submit operation and maintenance manuals in accordance with the requirements of Section 01330.  The operation and maintenance manuals shall have been prepared specifically for the model and type of pump furnished and shall not ...
	1. Equipment Function
	2. Description
	3. Normal and Limiting Operating Characteristics
	4. Installation instructions (assembly, alignment and adjustment procedures).
	5. Operation instructions (normal startup and shutdown procedures, normal operating conditions and emergency situations).
	6. Lubrication and maintenance instructions, including a list of at least three (3) acceptable lubricants in each case.
	7. Troubleshooting Guide
	8. A parts list with catalog numbers and predicted life of parts subject to wear, and normal delivery times of such parts.
	9. Drawings - Cross Sectional View, Assembly and Wiring Diagrams
	10. Performance Curves from Identical Units

	D. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles. Include rated capacities, operating characteristics, electrical characteristics, and furnishe...
	E. Contractor shall provide services of a qualified manufacturer’s representative for whatever length of time may be required to inspect and evaluate the installation:
	1. Provide written certification signed by the manufacturer’s representative that all mechanical and electrical equipment meets the applicable Reference Standards, and that the equipment has been properly installed and lubricated, is in accurate align...

	F. Wiring Diagrams:  For power, signal, and control wiring.
	G. Operation and Maintenance Data:  For pumps and controls, to include in operation and maintenance manuals.
	H. An accurate set of as-built drawings shall be maintained by the Contractor during the duration of the pump station installation, recording all information including but not limited to elevations of pipe invert or top of pipe, invert of floats, dime...

	1.5 SITE SELECTION
	A. LOCATION AND ACCESS
	1. Pump station shall be located and designed to minimize the development of nuisance conditions (i.e. odor, noise, etc.) in the surrounding area.
	2. Pump stations shall be accessible by vehicle.  If pump station is remotely located, an all-weather roadway shall be provided (12’ width, 6” compacted aggregate stone base).  No portion of roadway shall be located below the 100-year flood elevation ...

	B. SECURITY
	1. All ports of entry into pump station structures shall be padlocked.
	2. Fencing shall be provided around pump station structures and shall be of sufficient height (6’ min.) and material to deter entry by unauthorized personnel.  Provide locked gates, 12-feet wide opening, for vehicular access by operation and maintenan...
	3. In addition to padlocked security fence, all hatches to wells, electrical panels, and other structures shall be padlocked.  Safety placards for all pump station structures and equipment, as required by OSHA, shall be provided and readily visible.


	1.6 STRUCTURAL DESIGN
	A. MATERIALS
	1. Pump stations shall be designed and built in complete compliance with all applicable state, local, and federal codes as well as any applicable OSHA standards.
	2. Selection of materials shall consider:
	a. Physical, chemical, and biological wastewater characteristics.
	b. Corrosive gas production.
	c. Soil characteristics.
	d. Groundwater presence.

	3. Pump station structures shall be protected from potential vehicular damage.

	B. BUOYANCY PROTECTION
	1. Below-ground pump stations shall be protected from groundwater buoyant forces.
	2. Buoyant forces shall be demonstrated through the use of flotation calculations.
	3. Flotation calculations shall show that the pump station structure will be protected from buoyancy with a factor of safety that is equal to or greater than one.

	C. FLOOD RESISTANCE
	1. Pump station structures and all appurtenances shall be protected from the 100-year flood.  All electrical, instrumentation/control, and ventilation systems shall be elevated at least two feet above the 100-yr flood elevation.
	2. The 100-year flood elevation shall be as identified on the most recent FEMA Flood Insurance Rate map when available.


	1.7 QUALITY ASSURANCE
	A. When requested by the Owner, a manufacturer representative with complete knowledge of proper operation and maintenance of the pump and control panel, shall be provided for a minimum of one (1) 8 hour day to instruct representatives of the Owner on ...
	B. Pumps, motors, control panel, frames and covers, discharge elbows and guide rail system shall be supplied by the pump supplier.
	C. Guaranteed Parts Stock Program:  The pump supplier shall have a Guaranteed Parts Stock Program in the State in which Project is located.  In lieu of a Guaranteed Parts Stock Program, the pump supplier shall provide one set of spare parts for each t...
	1. Upper Mechanical Seal
	2. Lower Mechanical Seal
	3. Wear Rings
	4. Motor Cable
	5. Cable Entry Washer/Grommet
	6. Complete Set of O-Rings
	7. Inspection Plug Washers
	8. Impeller Bolt
	9. Impeller Key
	10. Upper Bearing
	11. Lower Bearing

	D. Electrical Components, Devices, and Accessories:  Shall be as listed, labeled and defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. UL Compliance:  Comply with UL 778 for motor-operated water pumps.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Retain shipping flange protective covers and protective coatings during storage.
	B. Protect bearings and couplings against damage.
	C. Comply with pump manufacturer's written rigging instructions for handling.

	1.9 PUMP WARRANTY
	A. The pump manufacturer shall warrant the pump(s) being supplied to the Owner against defects in workmanship and materials for a period of five (5) years under normal use, operation, and service.  In addition, the manufacturer shall replace the follo...
	B. The pump manufacturer shall also provide factory-authorized service in the State in which Project is located.  The location and the telephone number of factory-authorized service centers shall be indicated in the shop drawing submittal and the oper...

	1.10 COORDINATION
	A. Coordinate sizes and locations of concrete bases with actual equipment provided.
	B. Contractor shall:
	1. Obtain and pay for all service and construction permit fees associated with the work.
	2. Provide temporary power, water, and any equipment or other required materials, if necessary for testing and pump start-up when permanent power is not complete.
	3. Coordinate with all subcontractors performing installation, equipment, material and labor and utility companies supplying services for proper operation of pump(s) and appurtenances.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. All metal components in the wet well, with the exception of the pump(s) motors and station piping shall be Type 304 stainless steel.
	B. Pipe and fittings shall be ductile iron with flanges and conform to the requirements of Section 02510 (Class 53).
	C. All electrical systems and components related to pump motors, cables, and level control systems included as part of the pumping system shall comply with the National Electric Code requirements.
	D. Pump casing shall be cast iron with open inlet legs that elevate pump to permit flow into impeller with vertical discharge fittings compliant with A48 – Class 35B requirements.
	E. Shaft: Impeller shaft and rotor shall be dynamically balanced such that undue vibration or other unsatisfactory characteristics will not result when the pump is in operation. Shaft and motor shall be integral. Shaft shall be adequately designed to ...
	F. Accessories:
	1. Access frames shall have complete hinged and hasp equipped where required, stainless steel upper guide holders and level sensor cable holder shall be furnished and installed. Frames shall have a safety locking handle for locking in the open positio...
	2. Lower guide holders shall be integral with discharge connection, Schedule 40 welded Type 304 stainless steel pipe of size recommended by pump manufacturer.
	3. Material for cover, frame, upper guide holder and cable holder shall be either aluminum or stainless steel.


	2.2 SUBMERSIBLE WASTEWATER PUMPS
	A. Submersible, Quick-Disconnect, Non-Clog and Grinder Sewage Pumps:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Flygt Pumps: ITT Corporation.
	b. Goulds Pumps; ITT Corporation.
	c. Pentair Pump Group; (Myers, Hydromatic Pumps)
	d. Metropolitan Systems

	2. Description:  Factory-assembled and -tested sewage-pump unit designed and manufactured for use in conveying raw, unscreened wastewater shall be acceptable.
	3. Pump Type:  Submersible, end-suction, single-stage, close-coupled, overhung-impeller, centrifugal sewage pump as defined in HI 1.1-1.2 and HI 1.3, 3 phase motor.  Pump shall be capable of handling a three (3) inch solid and any trash or stringy mat...
	4. Cycle and Pump Run Times:  Pumps shall be cycled such that the number of starts is minimized and resting times are maximized to avoid overheating and overstressing of the pump motor.  Pumps shall be designed to operate between two and eight times p...
	5. Pump Removal Methods(s): will be automatically connected to the discharge piping when lowered into place on the discharge connection. The pump(s) shall be easily removable for inspection or service, requiring no bolts or nuts or other fastening to ...
	6. Pump Casing:  Cast iron, with open inlet, legs that elevate pump to permit flow into impeller, and vertical discharge for piping connection. All parts coming into contact with sewage shall be protected by a sewage resistant coating. All external bo...
	7. Submergence:  Sufficient submergence of the pump or pump suction piping shall be provided to prevent the occurrence of vortexing within the wet well.  In no case shall the all pumps-off activation level be less than the minimum level required for s...
	8. Impeller:  Dynamically balanced, ASTM A 532/A 532M, abrasion-resistant cast iron, closed or semi-open design for clear wastewater, and keyed and secured to shaft. Impeller shall be double-shrouded non-clogging design capable of passing a minimum of...
	9. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball bearings.
	10. Seal:  Mechanical. Seal shall be metal to metal with simple linear downward motion of the pump with the entire weight of the unit guided by no less than two (2) stainless steel guide bars. No portion of the pump shall bear directly on the floor of...
	11. Motor:  Hermetically sealed capacitor-start type; with built-in overload protection; lifting eye or lug; and three-conductor, waterproof power cable of length required and with grounding plug and cable-sealing assembly for connection at pump. Cabl...
	12. Motor Cable: Pump motor cable shall be suitable for submersible pump applications and the rating shall be permanently embossed on the cable. Cable sizing shall conform to NEC requirements for the full load currents of the pump motors.
	13. Duplex Systems: Multiple pumps shall be used such that pump station is capable of conveying the peak hour wastewater flow to its desired outfall location with one pump out of service.  Each pump shall be of the same capacity.

	B. Motor Housing Fluid:  Tandem double mechanical seal running in an oil reservoir, composed of two separate lapped face seals, the lower consisting of one stationary and one rotating tungsten carbide ring with each pair held in contact by separate sp...

	2.3 INSTRUMENTATION AND CONTROLS
	A. CONTROLS
	1. Enclosure:  NEMA 250, Type 6 with mounting rod and electric cables with mercury float switches as shown on the drawings.
	2. Wastewater level sensing equipment shall be used to indicate the following levels and operate the pump station accordingly: pump(s) off, pump(s) on, and high-water alarm.
	3. Panel: Panel shall be standard system of manufacturer as modified for application. Wet well levels to be used in operation are as shown on the Drawings. The manufacturer’s representative may adjust float levels if needed for optimum operational eff...
	4. Switch Type:  Pedestal-mounted float switch with float rods and rod buttons.
	5. Automatic Alternator:  Start pumps on successive cycles and start multiple pumps if one cannot handle load.
	6. Float Guides:  Pipe or other restraint for floats and rods in basins of depth greater than 60 inches (1500 mm).
	7. Alarm:  Cover-mounted, compression-probe alarm, with electric bell and alarm light; 120-V ac, with transformer and contacts for remote alarm bell.  At a minimum, the following conditions shall be monitored by the system, and each shall cause activa...
	a. Pump Failure
	b. High-water in the wet well
	c. Loss of power supply. (not required if backup power connection is installed to Lowe’s building generator)

	B. COMPONENTS
	a. Remote Alarm Contacts:  For remote alarm interface.
	b. Building Automation System Interface:  Contacts in pump controls must be compatible with Lowe’s Building Management System (BMS) for interface to building automation system and capable of providing the following:
	1) High water
	2) Seal failure
	3) Pump failure
	4) On-off status of pump
	5) Alarm status
	6) Primary power loss (alerts BMS when power supplied by backup power source)
	7) Loss of communication with BMS
	8) Backup power source failure



	2.4 SEWAGE-PUMP BASINS AND BASIN COVERS
	A. Basins:  Factory-fabricated, watertight, cylindrical, basin sump with top flange and sidewall openings for pipe connections.
	1. Material:  As shown on the Drawings.
	2. Reinforcement:  Mounting plates for pumps, fittings, guide-rail supports if used, and accessories.
	3. Depth:  The wet well shall be provided with a depth as required to maintain the emergency storage volume as required by the AHJ.  Sufficient submergence of the pump or pump suction piping shall be provided to prevent the occurrence of vortexing wit...
	4. Anchor Flange:  Same material as or compatible with basin sump, cast in or attached to sump, in location and of size required to anchor basin in concrete slab.
	5. Acceptable designs include the use of fillets and slopes such that solids are effectively moved toward the pump or pump suction piping.

	B. Basin Covers:  Fabricate metal cover with openings having gaskets, seals, and bushings; for access to pumps, pump shafts, control rods, discharge piping, vent connections, and power cables.  Access hatch or doors shall be of sufficient size such th...
	1. Reinforcement:  Steel or cast iron, capable of supporting foot traffic for basins installed in foot-traffic areas.

	C. Capacities and Characteristics as shown on the Drawings.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation and filling are specified in Division 2 Section "Earthwork."

	3.2 EXAMINATION
	A. Examine roughing-in for plumbing piping to verify actual locations of sanitary drainage and vent piping connections before sewage pump installation.

	3.3 INSTALLATION
	A. General:
	1. All materials and equipment shall be properly installed as shown on the Drawings and Details and as recommended by the manufacturer and its representative conforming to the applicable portions of these Specifications and the AHJ.

	B. Pump Installation Standards:
	1. Comply with HI 1.4 for installation of centrifugal pumps.
	2. Comply with HI 3.1-3.5 for installation of progressing-cavity sewage pumps.

	C. Wiring Method:  Comply with requirements in Division 16 – Electrical specifications.
	D. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess and without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and distribution spools.

	3.4 CONNECTIONS
	A. Comply with requirements for piping specified in Division 15 Section "Sanitary Waste and Vent Piping." Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment to allow service and maintenance.

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing. The representative must have knowledge of proper oper...
	a. After equipment installation but before operated by others, the representative shall inspect the completed installation for soundness (no damaged or cracked components), completeness, correctness of setting and alignment, that the pump(s) are free ...

	2. Upon complete installation of the pump(s), wiring, control panel, piping, valves and all other equipment and material as indicated on the drawings, the pump(s) start up and operation shall be tested with the manufacturer’s representative present to...

	C. Tests and Inspections: Tests and inspections as required by AHJ, Owner, or the design engineer or as indicated in these specifications and the cost of such work shall be included in the cost of the equipment. Field tests shall not be conducted unti...
	1. Perform each visual and mechanical inspection.
	2. Leak Test:  After installation, charge system and test for leaks.  Leak tests shall be separately performed on the wet well and force main.  Repair leaks and retest until no leaks exist.  Test shall be performed in accordance with ACI 350.1R “Testi...
	a. Wet wells which fail to meet leak test requirements shall be pumped, inspected, made watertight, and retested until passage.
	b. All inlets and outlets shall be temporarily plugged or otherwise sealed prior to performing each test.

	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	5. Pump: Prior to acceptance as part of the final inspection, the Contractor shall conduct a field pump performance test.  Each pump shall be subjected to a drawdown test.  Pump(s) shall operate according to the operating conditions specified without ...
	a. Test resistance of insulation for breaks and moisture intrusion with a Megger instrument.
	b. Prior to submergence, the pump shall be run dry and be checked for correct rotation.
	c. All end of pump cables will then be fitted with a rubber shrink fit boot to protect cable prior to electrical installation.


	D. Pumps and controls will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.  Results of all testing shall be provided to the Owner as part of the installation record documentation.  Lowe’s Conformance Submittal and Certification Forms shall be completed with all signatures and received ...

	3.6 STARTUP SERVICE
	A. Engage a factory-authorized service representative to assist in startup service.
	1. The Contractor shall furnish all labor, piping, equipment, oil, grease, power, water and materials required to perform the acceptance testing.
	2. Upon complete installation the Contractor shall perform field acceptance tasks and start-up procedures in the presence of the AJH and Engineer or his authorized representative.
	3. The Contractor shall notify the Owner, AHJ, pump manufacturer’s representative and design engineer no less than 72 hours in advance of pump(s) start up.
	4. The pump unit shall be rejected if the Contractor is unable to demonstrate to the Owner that the pumping units perform satisfactorily. If rejected by the Owner, the Contractor shall remove and replace the defective unit(s) at its own expense. The C...
	5. Start-up and demonstration services specified represent an absolute minimum acceptable level of service and are not intended to limit the responsibilities of the Contractor to comply with all requirements of the Contract Documents. The Contractor s...


	3.7 ADJUSTING
	A. Adjust pumps to function smoothly, and lubricate as recommended by manufacturer.
	B. Adjust control set points.

	3.8 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner’s maintenance personnel to adjust, operate, and maintain controls and pumps.
	B. The Manufacturer’s Representative shall start up the equipment and instruct Owner’s personnel in proper operation and maintenance procedures. The Contractor’s Project responsibility is not fulfilled until this step is complete and the equipment is ...
	SANITARY SEWER PUMP CERTIFICATION FORM



	Project 
	ENGINEER CERTIFICATION (Required)
	GENERAL CONTRACTOR CERTIFICATION (Required)
	UTILITY CONTRACTOR CERTIFICATION (Required)
	BUILDING COMMISSIONING CONTRACTOR CERTIFICATION (Required)
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section includes planning, implementation, maintenance and protection of vehicular and/or pedestrian traffic during construction. Maintenance and protection of traffic includes furnishing, assembling, placing and relocating traffic ...
	1. Concrete Paving.
	2. Asphalt Paving.
	3. Curbs and gutters.
	4. Walkways.
	5. Utilities Construction

	B. Related Sections include the following:
	1. Division 2 Section "Facility Sanitary Sewer" for utilities construction
	2. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	3. Division 2 Section "Hot Mix Asphalt Paving" for surface paving
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for surface paving.
	5. Division 2 Section "Concrete Pavement Curb and Sidewalk" for joint sealants of joints
	6. Division 2 Section “Storm Drainage” for utilities construction


	1.03 REFERENCE STANDARDS
	A. Standard Specifications of the State Department of Transportation.
	B. Manual on Uniform Traffic Control Devices (MUTCD), Part VI Standards and Guides for Traffic Control for Streets and Highway Construction, Maintenance Utility and Incident Management Operation, latest edition.

	1.04 SUBMITTALS
	A. Traffic Control Drawing:  If a traffic control drawing has been prepared by the engineer, it shall be the Contractor’s responsibility to review the drawing prior to implementation. Any proposed changes shall be submitted to the Engineer and the Own...

	1.05 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 2 Section "Project Management and Coordination."

	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -   PRODUCTS
	2.01 MATERIAL
	A. Contractor shall provide all materials necessary to perform the work including but not limited to: Breakaway Barricades, Construction Signs, Reflectorized Drums, Floodlights for Nighttime Operations, Illuminated Flashing Arrows/Warning Lights, Pre-...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine work area to assess continuity of function, movement of traffic, pedestrian movement, property utilities, potential safety hazards and other traffic control elements.

	3.02 PREPARATION
	A. Prior to beginning construction, traffic control devices shall be in place. Traffic control devices shall be kept clean and maintained in good condition until no longer required for the project, at which time they shall be removed from the project ...
	B. Where necessary for pedestrians to cross or walk within the limits of the project temporary sidewalks and/or handicapped ramps shall be provided, maintained and removed at the completion of the work.
	C. Work which closes or alters the use of existing roadways shall not be u undertaken until adequate temporary or permanent provisions for traffic control have been approved and installed.
	D. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 GENERAL
	A. Traffic control devices must be in good condition. Traffic control devices, other than those shown on the drawings shall conform to the MUTCD and authorities having jurisdiction.
	B. When the construction involves improvement of an existing roadway, the roadway shall be kept open to traffic unless otherwise approved or shown on the drawings.
	C. The portion of the roadway that is opened to traffic shall adequately accommodate the vehicular traffic. Temporary approaches, crossings, intersections and access to roadways, businesses, residences, parking lots, schools, police and fire stations,...
	D. Any damage to the newly constructed or existing pavement within the limit of the project or adjacent to the project that was caused by the Contractor’s operations shall be repaired at the Contractor’s expense.
	E. Any restriction of required traffic lane widths or diversion of traffic at any time is subject to approval of authorities having jurisdiction.
	F. Except as necessary during the actual working hours as approved, equipment, materials, personnel or vehicles shall not occupy any travel way, shoulder, median or sidewalk area within 30 feet of the project limit that is open to traffic.
	G. The Contractor shall perform daily inspections, including weekends and holidays, including inspections at night, and take all corrective action to ensure compliance with the traffic control plan and other approved standards. The duties shall includ...
	1. Setup and removal of all traffic control devices in accordance with the contract documents;
	2. Correction of deficiencies of traffic control devices within 2 hours of discovery or notification by the engineer;
	3. Repositioning traffic control devices displaced by traffic or construction equipment;
	4. Covering or uncovering any conflicting signs or signals as appropriate;
	5. Repairing or replacing damaged traffic control devices;
	6. Replacing batteries, light bulbs, control panels, and other electrical components;
	7. Keeping all traffic control devices clean;
	8. Adding fuel and oil to power units for traffic control devices;
	9. Properly storing and packing equipment and vehicles so as not to create a traffic hazard;
	10. Properly storing traffic control devices when not in use; and,
	11. Eliminating, covering, or protecting all excavations or drop-offs greater than 2 inches deep or sloped with a 6:1 escape ramp with densely graded aggregate base course during non-working periods, or as required by the regulatory authority having j...


	3.04 NIGHTTIME OPERATION
	A. All operations that are performed during the non-daylight hours shall be properly illuminated to allow for the complete performance and inspection of the work.  Lighting systems shall be positioned such that they do not cause glare to drivers or an...

	3.05 DETOURS AND LANE CLOSURES
	A. Approval and consent of the regulating authority having jurisdiction shall first be obtained before rerouting traffic.  All necessary arrangements shall be made with such authorities regarding the establishment, maintenance, and repair of such deto...

	3.06 TRAFFIC DIRECTORS
	A. Trained flaggers shall wear a fluorescent orange reflectorized garment when controlling traffic.  Trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the procedures stipulated for flaggers in the Manual on Uniform Traffic Co...
	B. Police Officers shall be provided, when required.  Contact the local municipal police department (48 hours) prior to any operation which necessitates a policed traffic director.

	3.07 TEMPORARY PAVEMENT MARKINGS AND TAPES
	A. See Division 2 Section 02741 “Hot Mix Asphalt Paving” and 02751 “Concrete Pavement Curb and Sidewalk” (Forthcoming Division 32 Sections 321216 – Asphalt Paving and 321313 – Concrete Paving.)

	3.08 ADVANCED WARNING SIGNS
	A. The placement of signs shall be adjusted if they create interference in a sidewalk area or driveways, other existing signs, trees or reduced visibility due to horizontal and vertical curvature of the roadway.
	B. Upon installing the signs, the signs should be examined at night to determine if secular glare is apparent and if so signs shall be adjusted/aligned by shimming the sign.
	C. Sign faces shall be so position in relation to a line normal to the adjacent edge of traveled way that the sign face is rotated about its edge, nearest the traveled way, through an angle of 5 degrees in the direction of travel.
	D. All sign faces and support surfaces shall be cleaned of all foreign matter.
	E. When blasting operations are within 1,000 feet of a travel way the Contractor shall provide temporary warning signs required by the regulatory authority having jurisdiction.



	02630_Storm_Utility_Drainage_Piping.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, (Forthcoming Division 31, Division 32 and Division 33) apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Pressure pipe couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Drains.
	8. Encasement for piping.
	9. Manholes.
	10. Channel drainage systems.
	11. Catch basins.
	12. Stormwater inlets.
	13. Stormwater detention structures.
	14. Pipe outlets.
	15. Dry wells.
	16. Stormwater disposal systems.


	1.03 STANDARDS
	1. A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	2. A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	3. A760 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	4. A762 – Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
	5. A798 – Standard Specification for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications
	6. B745 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	7. B788 – Standard Practice for Installing Factory-Made Corrugated Aluminum Culverts and Storm Sewer Pipe
	8. A761– Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	9. A807 – Standard Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other Applications
	10. A964 – Standard Specification for Corrugated Steel Box Culverts
	11. B746 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	12. B789 – Standard Practice for Installing Corrugated Aluminum Structural Plate Pipe for Culverts and Sewers
	13. B864 – Standard Specification for Corrugated Aluminum Box Culverts
	14. C76 – Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
	15. C443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
	16. C478 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	17. C507 – Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe
	18. C913 – Precast Concrete Water and Wastewater Structures
	19. C923 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	20. C990 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	21. C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	22. C1433 – Standard Specification for Precast Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	23. C1478 – Standard Specification for Storm Drain Resilient Connectors Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals
	24. C1479 – Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
	25. C1577 – Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD
	26. C1675 – Practice for Installation of Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	27. D698-07e1 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	28. D1056 – Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	29. F2306 – Standard Specification for 12 to 60 in. Annular Corrugated Profile-Wall Polyethylene Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications
	30. D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	31. D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	32. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Elastomeric Seals
	33. F477 – Standard Specification for Elastomeric  Seals (Gaskets) for Joining Plastic Pipe
	34. F794 – Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter
	35. F949 – Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	36. F2418 – Standard Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers
	37. F2510 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures and Corrugated High Density Polyethylene Drainage Pipes
	38. F2562 – Specification for Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-Pressure Drainage and Sewerage
	39. C1504 – Standard Specification for Manufacture of Precast Reinforced Concrete Three-Sided Structures for Culverts and Storm Drains
	1. M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	2. M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	3. M196 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	4. M198 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	5. M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	6. M245 – Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains
	7. M252 – Standard Specification for Corrugated Polyethylene Drainage Pipe
	8. M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe
	9. M288 – Standard Specification for Geotextile Specification for Highway Applications
	10. M294 – Standard Specification for Corrugated Polyethylene Pipe, 12” through 60” Diameter
	11. M43 – Standard Specification for Sizes of Aggregate for Road and Bridge Construction
	12. M190 – Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
	13. M199 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	14. AASHTO LRFD Bridge Design Specifications Sections 3 & 12
	15. AASHTO LRFD Bridge Construction Specifications Sections 26, 27 and 30
	16. AASHTO PP63 – Pipe Joint Selection for Highway Culvert and Storm Drains
	1. C110 – Standard for Ductile-Iron and Gray-Iron Fittings
	2. C111 – Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C151 – Standard for Ductile-Iron Pipe, Centrifugally Cast
	1. 301 – Specifications for Structural Concrete
	2. 318 – Building Code Requirements for Structural Concrete and Commentary
	E. American Concrete Pipe Association
	1. LRFD Fill Height Tables for Concrete Pipe
	2. LRFD Fill Height Tables for Elliptical Concrete Pipe
	3. Post Installation Evaluation and Repair of Installed Reinforced Concrete Pipe
	4. Concrete Pipe and Box Culvert Installation Manual


	1.04 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittals at the end of this section:
	1. Storm Drainage Conformance Submittal

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Catch basins stormwater inlets and dry wells.  Include plans, elevations, sections, details, frames, covers, and grates.
	3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, covers, and concrete design-mix reports.

	D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	E. Field quality-control reports.
	F. Markings:  Markings shall be provided on all products as specified in the product’s corresponding ASTM standard (i.e. date of manufacture, manufacturer name, product type, etc.)
	G. Project Record Drawings: Accurately record as-built locations of pipe runs, connections, catch basins, cleanouts, top elevations, and invert elevations. Identify and describe unexpected variations of subsurface conditions and location of any utilit...

	1.05 QUALITY ASSURANCE
	A. All costs associated with re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. Owner reserves the right to direct any inspection that is deemed necessary. Contractor shall provide free access to s...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic, pipe, and fittings in direct sunlight.
	B. All pipe shall be protected against impact, shock and free fall, and only equipment of sufficient capacity and proper design shall be used in the handling of the pipe. Pipes and chambers shall not be rolled or dragged over any surface. The Contract...
	C. Protect pipe, pipe fittings, and seals from dirt and damage.
	D. Damage to Pipe or Chambers:
	1. Each length of pipe or chamber shall be inspected for defects and cracks before carefully being lowered into the trench.
	2. Bituminous coated pipe shall be handled with special care and repair of damaged coating shall conform to AASHTO M190.
	3. Pipe or chambers which are defective from any cause, including damage caused by handling, storage or any other reason as determined by the Owner to be not repairable, shall be unacceptable for installation and shall be replaced at no cost to the Ow...
	4. Pipe or chambers that are damaged or disturbed through any cause prior to acceptance of the work shall be repaired, realigned, or replaced as directed by the Owner at no expense to the Owner.

	E. Handle manholes according to manufacturer's written rigging instructions.
	F. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

	1.07 PROJECT CONDITIONS
	A. Removal/Relocation of Existing Utilities: The Contractor shall be responsible for removal and/or relocation of existing utilities, whether shown or not shown on the drawings, at locations where conflicts occur with proposed storm drainage improveme...
	B. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, CULVERT PIPE AND FITTINGS
	A. Pipe:  ASTM A716, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 ALUMINIZED PIPE AND FITTINGS
	A. Aluminized Steel Type 2 Corrugated Steel Pipe 2 (CMP):
	1. Pipe for the specified diameter (rise x span for pipe-arches), gage and corrugation shall be made in conformance to ASTM A760 (AASHTO M36) and meet the material requirements of ASTM A929 (AASHTO M 274) for aluminized steel (Type 2).
	2. Minimum thickness shall be 16 gage for pipe diameters 10-24 in., 14 gage for diameters 30-48 in. Stormwater detention systems only: 12 gage for diameters 54-96 in. and 10 gage for diameters 102 in. and larger, but not less than the diameter indicat...
	3. Pipe joining systems shall utilize corrugated bands to the width and thicknesses defined in ASTM A760 for aluminized (Type 2) steel. Band connectors shall also meet the requirements of ASTM A760. Where leakage is a concern the joining system shall ...
	4. CMP larger than 48 in. diameter is allowed for subsurface stormwater detention systems only.


	2.03 HDPE PIPE AND FITTINGS
	A. High Density Polyethylene Pipe (HDPE) Smooth Interior Pipe:
	1. Pipe and Fittings: Shall conform to AASHTO M252, M294 and/or ASTM F2306 unless otherwise shown on the Drawings.
	2. Bell and spigot joints shall meet the water tight requirements of ASTM D3212.
	3. Maximum permitted diameter is 48 in.
	4. See drawings for bedding details.


	2.04 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings:  ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings.

	B. PVC Corrugated Sewer Piping:
	1. Pipe:  ASTM F 949, and ASTM F 794 PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets:  ASTM F 477, elastomeric seals with joints conforming to ASTM D3212


	2.05 CONCRETE PIPE, BOX CULVERT SECTIONS, ELLIPTICAL PIPE AND FITTINGS
	A. Reinforced-Concrete Pipe and Fittings:  Unless otherwise indicated on the drawings, provide drainage pipe meeting ASTM C76.
	1. Where designated on the drawings, provide RCP with tongue-and-groove joints with a preformed flexible bitumen or butyl-rubber sealant meeting ASTM C990 to form a silt-tight joint.
	2. Where designate on the drawings, provide RCP with bell-and spigot joints with a rubber gasket meeting ASTM C443 to form a leak-resistant joint.
	3. Class III, unless otherwise indicated on the Drawings.

	B. Precast Reinforced Concrete Monolithic Box Sections and Fittings:
	1. Where designated on the drawings, provide RCB with ASTM C990 joints and preformed flexible  bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide monolithic RCB sections to meet ASTM C1433 or ASTM C1577 for the span, rise, design fill height and live load condition indicated on the drawings.

	C. Reinforced  Concrete Elliptical Pipe and Fittings:
	1. Where designated on the drawings, provide elliptical pipe with ASTM C990 joints and preformed flexible bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide elliptical pipe class as indicated on the drawings.


	2.06 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  ASTM C443 (ASTM C443M), rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C564, rubber.
	3. For Fiberglass Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	4. For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	5. For Dissimilar Pipes:  ASTM D5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on the Drawings.

	D. Shielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings

	E. Ring-Type, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings


	2.07 DRAINS
	A. Sub Drains:
	1. Shall be perforated PVC or HDPE unless otherwise indicated on the Drawings.  Installation shall be as shown on the drawings.


	2.08 CLEANOUTS AND PLUGS
	A. Installation shall be as shown on the details and at locations shown on the drawings.
	B. All cleanouts shall have a 2’ x 2’ x 6” thick concrete apron.

	2.09 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A674 or AWWA C105.
	B. Material:  Linear low-density polyethylene film of 0.008 in. (0.20 mm) minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black.

	2.10 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C478 (ASTM C478M) and AASHTO M199, precast, reinforced concrete, of depth indicated, with provision for sealant joints. Heavy-duty traffic rated in accordance with Department of Transportation Standards in which project is located.
	2. Diameter:  48 in. (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as required preventing flotation.
	4. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	5. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	6. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	7. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	9. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	10. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. ...
	11. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as r...

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C913; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	5. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	6. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	7. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...

	C. Manhole Frames and Covers:
	1. Description:  As shown on the Drawings, otherwise provide ferrous; 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange and 26 in. (660 mm) diameter security bolted cover.
	2. Material:  ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.


	2.11 BEDDING AND BACKFILL MATERIAL
	A. Bedding material placement and compaction shall be as specified by trenching and bedding details shown on the drawings.
	B. Haunching, initial backfill, and final backfill material and compaction shall be as specified by trenching and bedding details shown on the drawings.  Material shall be placed per ASTM D698, and compacted in 8 in. (0.2 m) maximum lifts.
	C. Where the foundation material is found to be of poor supporting value or of rock, the Owner may make minor adjustments in the location of the pipe to provide a more suitable foundation.  Where this is not practical, the foundation shall be conditio...

	2.12 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C33, sand.
	3. Coarse Aggregate:  ASTM C33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  (28 day compressive strength) 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 40 or 60 (420 MPa) deformed steel.

	C. Manhole, Catch Basin, and Storm Inlet Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in man...
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  1 percent through manhole unless otherwise detailed on the Drawings.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent unless otherwise detailed on the drawings.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.13 CATCH BASINS
	A. Standard Precast Concrete Catch Basins:
	1. Description:  ASTM C478 (ASTM C478M), precast, reinforced concrete, heavy duty (H20), of depth indicated, with provision for sealant joints.
	2. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	3. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	4. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	6. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	7. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  C...
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	9. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for water-tight pipe connecting to base section.

	B. Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed according to ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint seal...
	1. Joint Sealants:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	5. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for leak-resistant pipe connecting to base section.

	C. Grate and Frame: Per details shown on the drawings. Provide hood with stencil or casting “Dump No Waste – Drains to Waterways” or equal. Provide local casting if required. Provide 6 in. thick rectangular concrete apron, with 18 in. minimum width me...
	1. Rectangular Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include flat grate with small square or short-slotted drainage openings.
	a. Size:  24 in. by 24 in. (610 by 610 mm) minimum unless otherwise indicated.
	b. Grate Free Area:  Approximately 50 percent unless otherwise indicated.

	2. Round, Manhole Type Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26...
	a. Grate Free Area:  Approximately 50 percent unless otherwise indicated.



	2.14 STORMWATER INLETS
	A. Curb Inlets:  Made with vertical curb opening of materials and dimensions according to the details shown on the Drawings.
	B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	C. Combination Inlets:  Made with vertical curb and horizontal gutter openings of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	D. Frames and Grates:  Heavy duty and according to the details shown on the Drawings.

	2.15 STORMWATER DETENTION STRUCTURES
	A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete bottom, walls, and top; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and appu...
	1. Ballast:  Increase thickness of concrete as required preventing flotation.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A 615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...

	B. Corrugated Aluminized Steel Detention Systems:
	1. Piping shall comply with AASHTO M36 for diameters 12”-144”
	2. The material shall be Aluminized Steel Type 2 conforming to AASHTO M274
	3. All fittings shall be reinforced per ASTM A998

	C. Precast Concrete Three Sided Detention Systems:
	1. Precast Concrete Detention Structures shall be manufactured per ASTM C1504
	2. Concrete shall be 4000 psi mix and reinforcing steel shall have a minimum yield strength of 600 ksi

	D. Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26 in. (660 mm) diameter cov...
	E. Precast Reinforced Concrete Monolithic Box Sections for Detention Systems:
	1. Provide precast box culvert sections for detention systems shall comply with ASTM C1433 or ASTM C1577.
	2. Joints shall comply with ASTM C990.
	3. External joint wrap shall comply with ASTM C877, Type III.

	F. Reinforced Concrete Pipe Detention Systems:
	1. Piping shall comply with ASTM C76 for diameters 12”-144”
	2. Joints shall comply with ASTM C990 or ASTM C443.


	2.16 PIPE OUTLETS
	A. Head Walls:  Construction shall be according to details shown on the drawings.  Headwalls shall be cast-in-place reinforced concrete, with apron and tapered sides unless otherwise indicated.
	B. Riprap Aprons:  Broken, irregularly sized and shaped, open graded stone according to Department of Transportation specifications for the state in which the project is located or by using NSSGA's "Quarried Stone for Erosion and Sediment Control”. Un...
	1. Average Size:  NSSGA No. R-6, screen opening 6 in. (150 mm).

	C. Concrete Lined Channels:  Construction shall be in accordance with details shown on the drawings.
	D. Flared-End Sections: Shall meet Department of Transportation standards for the state in which the project is located unless otherwise indicated on the drawings.

	2.17 DRY WELLS
	A. Description:  ASTM C913, precast, reinforced, perforated concrete rings.  Include the following:
	1. Floor:  Cast-in-place concrete.
	2. Cover:  Liftoff-type concrete cover with cast-in lift rings.
	3. Wall Thickness:  4 in. (102 mm) minimum with 1 in. (25 mm) diameter or 1 by 3 in. (25 by 76 mm) maximum slotted perforations arranged in rows parallel to axis of ring.
	a. Total Free Area of Perforations:  Approximately 15 percent of ring interior surface.
	b. Ring Construction:  Designed to be self-aligning.

	4. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	B. Description:  Manufactured PE side panels and top cover that assemble into 50-gal. (190-L) storage capacity units.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Side Panels:  With knockout ports for piping and seepage holes.
	3. Top Cover:  With knockout port for drain.
	4. Filter Fabric:  As recommended by unit manufacturer.
	5. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	C. Description:  Constructed-in-place aggregate type.  Include the following:
	1. Lining:  Concrete blocks or precast concrete rings with notches or weep holes.
	2. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19- to 63 mm) washed crushed stone or gravel.
	3. Cover:  Precast, reinforced-concrete slab designed for structural loading according to ASTM C890 and made according to ASTM C913.  Include slab dimensions that will extend 12 in. (300 mm) minimum beyond edge of excavation, with bituminous coating o...
	4. Manhole:  24 in. (610-mm) diameter, reinforced concrete access lid with steel lift rings.  Include bituminous coating over entire surface.


	2.18 STORMWATER DISPOSAL SYSTEMS
	A. Chamber Systems:
	1. Chambers shall meet the requirements of ASTM F2418 and meet the safety factors recommended by Section 12.12 of the AASHTO LRFD Bridge Design Specifications. Loads for design shall be calculated in accordance with Section 3 of the AASHTO LRFD Bridge...
	2. The chamber manufacturer shall provide design data in accordance with ASTM F2418. Installation shall be in accordance with the details shown on the Drawings.
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. CULTEC, Inc. 878 Federal Road, PO Box 280, Brookfield, CT 06804 (800) 4-CULTEC.
	c. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	d. StormTech LLC. 20 Beaver Road, Wetheresfield , CT 06109 (888) 892-2694

	4. Storage and Leaching Chambers:  Chamber rows shall provide continuous, unobstructed internal space with no internal support panels in order to provide ease of access for inspection and maintenance. Include number of chambers, distribution piping, e...
	5. Geotextile: Shall be enclosed in geotextile fabric for sediment capture and maintenance. Fabric shall be located per manufacturer’s details.
	a. Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit weight of 4 oz./sq. yd. (135 g/sq. m).
	b. Fabric between chamber bottom and the stone foundation shall be AASHTO M288 Class 1 woven for stabilization and filtration.
	c. Fabric between the top of the chamber and the embedment stone shall be AASHTO M288 Class 2 non-woven for separation.

	6. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed, crushed stone or gravel.

	B. Pipe Systems:
	1. Perforated manifold lateral piping complying with AASHTO M 252 or AASHTO M 294, including fittings, couplings, seals, and filter fabric.
	2. Fully perforated Aluminized Steel Type 2 Recharge/Detention System conforming to AASHTO M36. All fittings to be reinforced per ASTM A998.
	3. Basis of Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	c. CONTECH Construction Products, Inc. 9025 Centre Pointe Drive, West Chester, Ohio 45069 (336) 854-2177
	d. Lane Enterprises, Inc., 3905 Hartzdale Drive Suite 514, Camp Hill, PA 17011 (717) 761-8175.




	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 “Earthwork” (Forthcoming Division 31 Section "Earth Moving").

	3.02 PIPING INSTALLATION
	A. Locations and Arrangements:  Contractor shall install all drainage structures, pipe, and chambers in the locations shown on the drawings and/or as approved by the Owner. Pipe shall be of the type and sizes specified on the drawings and shall be lai...
	B. Install piping beginning at low point, on prepared foundation, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manuf...
	C. Install chambers in accordance with manufacturer’s guidelines. Rows of chambers shall be laid out using spacers or appropriate measurements and markings to ensure proper spacing between rows for proper backfill and compaction as specified by the ma...
	D. Manholes, catch basins, and drain inlets shall be constructed as soon as the pipe laying reaches the location of the structures. If the Contractor continues pipe installation without making provisions for completion of the structures, the Owner sha...
	E. Any structure which is miss-located or oriented improperly shall be removed and reconstructed at its proper location, alignment, and orientation without cost to the Owner.
	F. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing storm drainage is indicated.
	G. Precast drainage structures shall be assembled in accordance with the manufacturer’s instructions to form a sound structural unit.
	H. Cast-in-Place drainage structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Concrete shall comply with the requirements of this section.
	I. Solid concrete brick masonry structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Only solid masonry units may be used. Minimum wall thickness shall be 8 in. and minimum bottom slab thickn...
	J. Fittings and Connections:
	1. Silt-Tight Connections:  Reinforced concrete pipe connections to drainage structures shall be made so that the pipe does not project beyond the inside wall of the drainage structure and shall be grouted only with Non-Shrink Grout (ASTM C1107) per d...
	2. Leak-Resistant Connections:  Provide a flexible, leak-resistant boot connection to drainage structures for ALL flexible pipe materials (PVC, HDPE, CMP, DIP, etc.).  For HDPE pipe, provide a flexible boot connection in accordance with ASTM F2510.  W...

	K. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	L. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	M. Install gravity-flow, non-pressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe, or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 24 in. (610 mm) minimum cover.
	4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	7. Install corrugated steel piping according to ASTM A798 and/or Section 26 of the AASHTO LRFD Bridge Construction Specifications.
	8. Install HDPE piping according to ASTM D2321 and/or Section 30 of the AASHTO LRFD Bridge Construction Specifications..
	9. Install PVC profile gravity sewer piping according to ASTM D2321 and ASTM F1668.
	10. Install reinforced-concrete sewer piping according to ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."

	N. Install corrosion-protection piping encasement over the following underground metal piping according to ASTM A674 or AWWA C105:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless cast-iron soil pipe and fittings.
	3. Ductile-iron pipe and fittings.
	4. Expansion joints and deflection fittings.


	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.
	5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	6. Join corrugated steel sewer piping according to ASTM A798/A798M.
	7. Join HDPE pipe according to ASTM D2321
	8. Join PVC cellular-core piping according to ASTM D2321 and ASTM F891 for solvent-cemented joints.
	9. Join PVC corrugated sewer piping according to ASTM D2321 for elastomeric-seal joints.
	10. Join PVC sewer piping according to ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	11. Join PVC profile gravity sewer piping according to ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.
	12. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints for leak-resistant systems or butyl rubber sealant materials for soil tight systems.
	13. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.04 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.05 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

	B. Set cleanout frames and covers in cast-in-place concrete, 24 by 24 by 6 in. (600 by 600 by 150 mm) deep.  Set with tops flush with adjacent grade. At pavement areas and at roads set frames and covers with tops flush pavement surface.

	3.06 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in vehicle service areas.

	B. Install drains according to details on the plans and manufacturer’s installation requirements..
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Assemble trench sections with flanged joints.

	3.07 MANHOLE INSTALLATION
	A. General:  Install manholes, complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C891.
	C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions.
	D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 in. (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.08 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Frames, Grates and Hoods
	1. Set frames and grates to elevations indicated.
	2. Firmly embedded in mortar approximately 1 in. thick and aligned to fit the top section of the structure.
	3. Brick set in mortar used to adjust the frame to finished grade shall be limited to no more than four (4) courses for precast structures and have a minimum wall thickness of 8 in.


	3.09 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Construct riprap of broken stone, as indicated.
	C. Install outlets that spill onto grade, anchored with concrete, where indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	E. Construct energy dissipaters at outlets, as indicated.

	3.10 MODIFICATION OF EXISTING STRUCTURES
	A. General: The Contractor shall alter, reconstruct and/or convert existing structures where and as shown on the drawings, and/or as approved by the Owner. Alterations shall be performed with the same type, grade and quality material as used in the or...
	B. Damage to Existing Structures: The Contractor shall exercise care during all alterations, reconstructions, or conversions so as not to damage any portion of the existing structures or pipe to remain. Any damage caused by the Contractor shall be rep...

	3.11 ROOF DRAINS AND LEADERS
	A. The site Contractor shall install roof downspout leaders as shown on the drawings to within 5 ft. of the building limits. If work by others is complete then the Contractor shall complete the connection. If future connections will be required by oth...
	B. All roof drain leader piping connections shall utilize watertight prefabricated fittings and drainage structures.

	3.12 DRY WELL INSTALLATION
	A. Excavate hole to diameter of at least 6 in. (150 mm) greater than outside of dry well.  Do not extend excavation into ground-water table.
	B. Install precast, concrete-ring dry wells according to the following:
	1. Assemble rings to depth indicated.
	2. Extend rings to height where top of cover will be approximately 8 in. (203 mm) below finished grade.
	3. Backfill bottom of inside of rings with filtering material to level at least 12 in. (300 mm) above bottom.
	4. Extend effluent inlet pipe 12 in. (300 mm) into rings and terminate into side of tee fitting.
	5. Backfill around outside of rings with filtering material to top level of rings.
	6. Install cover over top of rings.

	C. Install manufactured, PE dry wells according to manufacturer's written instructions and the following:
	1. Assemble and install panels and cover.
	2. Backfill bottom of inside of unit with filtering material to level at least 12 in. (300 mm) above bottom.
	3. Extend effluent inlet pipe 12 in. (300 mm) into unit and terminate into side of tee fitting.
	4. Install filter fabric around outside of unit.
	5. Install filtering material around outside of unit.

	D. Install constructed-in-place dry wells according to the following:
	1. Install brick lining material dry and laid flat, with staggered joints for seepage.  Build to diameter and depth indicated.
	2. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on side for seepage.  Install precast concrete rings with notches or weep holes for seepage.  Build to diameter and depth indicated.
	3. Extend lining material to height where top of manhole will be approximately 8 in. (203 mm) below finished grade.
	4. Backfill bottom of inside of lining with filtering material to level at least 12 in. (300 mm) above bottom.
	5. Extend effluent inlet pipe 12 in. (300 mm) into lining and terminate into side of tee fitting.
	6. Backfill around outside of lining with filtering material to top level of lining.
	7. Install manhole over top of dry well.  Support cover on undisturbed soil.  Do not support cover on lining.


	3.13 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318 and ACI 350R.
	B. No concrete or masonry shall be placed when the temperature is below 40 degrees Fahrenheit, or when indications are for lower temperatures within 24 hours, unless protection of concrete and masonry is approved by the Owner. Damage to the structure ...

	3.14 STORMWATER DISPOSAL SYSTEM INSTALLATION
	A. Chamber Systems:  Excavate trenches of width and depth, and install system and backfill according to chamber manufacturer's written instructions.  Include storage and leaching chambers, filtering material, and filter mat.
	B. Piping Systems:  Excavate trenches of width and depth, and install piping system, filter fabric, and backfill, according to piping manufacturer's written instructions.

	3.15 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified in Division 22 Section "Facility Storm Drainage Piping."
	B. Connect force-main piping to building's storm drainage force mains specified in Division 22 Section "Facility Storm Drainage Piping." Terminate piping where indicated.
	C. Compliance with Existing Facilities:
	1. Connections made into existing drainage facilities shall be performed in accordance with the requirements of the Owner of the facility.  Construction within a public right-of-way will conform to all requirements of the regulatory authority having j...
	2. The contractor shall make all required connections of the proposed drainage facilities into existing drainage facilities where shown on the drawings and/or as approved by the Owner.

	D. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6 in. (150-mm) overlap, with not less than 6 in. (150 mm) of c...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 in. (150 mm) of concrete with 28-day ...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 in. (76 mm) of concrete to be packed around e...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	E. Connect to sediment interceptors specified in Section "Sanitary Sewer."
	F. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.16 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8 in.  (203 mm) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove and backfill manhole locations as recommended in the geotechnical report and as indicated on the Drawings.
	3. If not indicated in the geotechnical report or on the Drawings, remove top of manhole or structure down to at least 36 in. (915 mm) below final grade.  Fill to within 12 in. (300 mm) of top with stone, rubble, or gravel.  Fill to top with concrete.

	C. Backfill to grade according to Division 31 Section "Earth Moving."

	3.17 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over all storm drainage piping and over edges of underground structures.


	3.18 PROTECTION AND CLEANING
	A. The Contractor shall maintain all pipe and chamber installations and drainage structures in a condition such that they will function continuously and shall be kept clean of silt, debris, and other deleterious substances until the project has achiev...
	B. The Contractor shall use all erosion and sediment control measures necessary to assure construction sediments (or other pollutants) do not reach stormwater pipe and/or chamber installations.

	3.19 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 in. (610 mm) of backfill is in place, and again at completion of Project (See 3.20 Post Installation Inspection).
	1. Submit separate signed reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection exceeding 5%.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration or Ex-filtration: Water leakage into or out of the installed piping when leak-resistant connections are provided.  Maximum infiltration or ex-filtration rate of 250 gals./in.dia./mile of piping/24 hours.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements in Section 3.20.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours advance notice.
	4. Submit separate report for each test.
	5. Gravity Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F1417.
	c. Option:  Test concrete piping according to ASTM C924, ASTM C969 or ASTM C1103.  Note, pipe tested in accordance with ASTM C924 or ASTM C969 shall be filled with water and allowed to saturate for 72 hours prior to conducting field tests.

	6. Force Main Storm Drainage Piping:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" Section.
	b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Repair or replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.20 POST INSTALLATION INSPECTIONS
	A. Upon completion of the work and before final acceptance by the Owner, the entire drainage system shall be subject to a final inspection in the presence of the Owner and/or the Project Engineer.  The work shall not be considered complete until all r...
	B. Second Final Post Installation Inspection: (If required for the Project) The Owner shall require a second final post installation inspection.
	1. Final post installation inspections (if required) shall be conducted no sooner than 2 months before the end of the one year warranty.
	2. Final post installation inspections shall utilize a video camera and laser profiler/deflectometer or a video camera and go-no-go Mandrel.  Lasers shall be calibrated to the pipe diameter as shown on the construction plans.

	C. Initial and final post installation inspections shall be performed and reported, at the Contractor’s expense, by a National Association of Sewer Service Companies (NASSCO) Certified Pipe Inspector. Reports of storm pipe assessments shall be submitt...
	D. The initial and post installation inspection report shall include: a copy of all video taken (if required), pipe location identification, equipment used for inspection, inspector name, deviation from design grade, deviation from line, deflection of...
	E. For RCP: Initial and post installation inspections shall be subject to the limits defined in Section 27 of the AASHTO LRFD Bridge Construction Specifications.  Cracks having a width greater 0.05 to 0.10 inches shall be evaluated based on the site’s...
	F. For CMP and HDPE: initial and post installation inspection deflections shall be subject to the limits defined in Section 26 (Metal Culverts) and Section 30 (Thermoplastic Pipe) of the AASHTO LRFD Bridge Construction Specifications.  The initial pos...

	3.21 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.


	High Density Polyethylene (HDPE) Pipe, AASHTO M252, M294, Rubber Gasket Joints ASTM F477, silt-tight or watertight designations as specified:
	Polyvinyl Chloride (PVC) Pipe, Rubber Gasket Joints ASTM F477:
	Aluminized Steel Type 2 Corrugated Steel Pipe (CMP), AASHTO M36/M274 or ASTM A760/A929, silt-tight or watertight designations as specified:
	Aluminized Steel Type 2 Spiral Ribbed Pipe (Type IR), AASHTO M274 or ASTM A929 and AASHTO M36 or ASTM A760, silt-tight or watertight designations as specified:
	Ductile Iron Pipe (DIP), AWWA C151, Fittings AWWA C110, Gaskets AWWA C111:
	Stormwater Collection Chambers ASTM F2418
	Product Verification:
	The trench drains installed in this store will meet the product guidelines of Section 334100-2.13 “POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold milling of existing hot-mix asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt paving overlay.
	5. Asphalt surface treatments and sealcoat.
	6. Imprinted asphalt.

	B. Related Sections:
	1. Division 02 Section “Demolition" (forthcoming “Structure Demolition”) for demolition, removal, and recycling of existing asphalt pavements, and for geotextiles that are not embedded within courses of asphalt paving.
	2. Division 2 Section "Earthwork" (forthcoming Section “Earth Moving”) for aggregate subbase and base courses and for aggregate pavement shoulders.
	3. Division 2 Sections for other paving installed as part of crosswalks in asphalt pavement areas.
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for concrete pavement and concrete pavement markings.
	5. Division 2 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving terminations.
	6. Division 2 Section "Unit Paving" for bituminous setting bed for pavers.
	7. Division 2 Section “Pavement Markings”


	1.03 REFERENCE STANDARDS
	1. M140 - Standard Specification for Emulsified Asphalt Nineteenth Edition; Revised Per Interim Specifications - Specifications - 1999 R(1998)
	2. M226 -Standard Specification for Viscosity Graded Asphalt Cement Nineteenth Edition R(1996)
	3. T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus Nineteenth Edition; ASTM D1559-76
	4. PP46-01 – Recommended Practice for Geosynthetic Reinforcement of the Aggregate Base Course of Flexible Pavement Structures, April 2001 Interim Edition of the AASHTO Provisional Standards.
	1. D1559 – Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	2. D2041 - Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
	3. D2171 – Standard Test Method for Viscosity of Asphalts by Vacuum Capillary Viscometer (RAP Asphalt Mixes)
	4. D1388-96 – Standard Test Method for Stiffness of Fabrics, Option A
	5. D3786 – Standard Test method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics
	6. D4355 – Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet Light and Water
	7. D4439 – Terminology for Geotextiles
	8. D4873 – Guide for Identification, Storage, and Handling of Geotextiles
	9. D6637-01 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-rib Tensile Method
	10. D4354-96 – Practice for Sampling of Geosynthetics for Testing
	11. D4759-92 – Practice for Determining the Specification Conformance of Geosynthetics
	12. D5818-95 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage
	13. ASTM D-140 Standard Practice for Sampling of Bituminous Materials
	14. ASTM D-449 Asphalt Used in Damp-proofing and Waterproofing, Type II and III
	15. ASTM D-2939 Standard Test Methods Emulsion Bitumen’s Use as Protective Coatings
	16. ASTM D-3405 Joint Sealant Hot-Applied for Concrete and Asphalt Pavement
	17. ASTM D-3320 Emulsified Coal Tar Pitch (Mineral Colloid Type)
	18. ASTM D-3910 Design, Testing and Construction of Slurry Seal
	1. MS-2 – Mix Design Method for Asphalt Concrete and Other Hot Mix Types
	2. MS-22 – Principles of Construction of Hot-Mix Asphalt Pavement, Addendum

	1.04 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. Geosynthetics:
	1. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with the surrounding soil, rock, or earth to function primarily as reinforcement.
	2. Non-woven Geotextile: An interlayer (paving fabric) used above fatigued asphalt or binder layer and beneath asphalt pavement overlay to provide a permanent moisture barrier and to retard reflective cracking.
	3. Woven Geogrid: A geogrid product formed by weaving discrete strips of polymer into a network. These geogrids usually require a protective coating to protect the polymer from premature degradation.
	4. Welded Strip Geogrid: A geogrid product formed by heat bonding (welding) discrete strips of polymer into a network.
	5. Average Roll Value: Minimum Average Roll Value (MARV) is property value calculated as typical minus two standard deviations.


	1.05 SUBMITTALS
	A. Product Data:  Contractor to submit mix design using either of the two methods below for each pavement course and each type of product indicated.  Mix design data submittal shall be submitted to the Owner for review and approval 45 days prior to sc...
	1. “Marshall Stability”: Marshall Stability design mix submittals shall include type and name of mix, gradation analysis, grade of asphalt cement, Marshall Stability in pounds flow, effective asphalt content in percent (%), and corresponding copies of...
	2. “Superpave”: Superpave design mix submittals may be submitted in lieu of a “Marshall Stability” design mix, meeting the specifications of the governing State Department of Transportation or regulatory authorities having jurisdiction.

	B. Material Certificates: Contractor shall submit product data statement (at end of this Section) stating that asphalt mix to be supplied complies with the specifications of the governing State Department of Transportation or regulatory authority havi...
	C. Samples for Verification:  For the following products (if used on the project), in manufacturer's standard sizes unless otherwise indicated:
	1. Each paving fabric, 12 by 12 inches (300 by 300 mm) minimum.
	2. Each pattern and color of imprinted asphalt.

	D. Cutting and Patching Proposal: Where asphalt cutting and patching is necessary to complete the work, the Contractor shall submit a proposal describing procedures to be followed at least 10 days prior to the time cutting and patching will be perform...
	1. Extent of cutting and patching including how it will be performed and why it cannot be avoided.
	2. Changes to existing construction describing anticipated results including a description of any changes to structural elements, operating components, changes in building appearance and other significant visual elements.
	3. List of products to be used and firms or entities that will perform the work.
	4. Dates when cutting and patching will be performed.
	5. List of utilities that will or could be affected, list of utilities that will be relocated, and a list of utilities that will be temporarily out of service. If existing utilities will be out of service provide length of time service will be disrupted.
	6. Indicate if cutting and patching will involve adding reinforcement to structural elements and provide details necessary to integrate reinforcement with the original structure.
	7. Owner’s approval must be received prior to proceeding with the work. Owner approval does not waive its right to later require removal and replacement of unsatisfactory work.

	E. Asphalt Seal Coat: (Note: Section 02770 Asphalt Seal Coat no longer exists).
	1. Submit materials certificate to the Owner, which is signed by the Contractor, certifying that materials comply with, or exceed the requirements herein. One materials certificate shall be submitted for each batch plant furnishing materials. Submitta...
	2. Sealcoat design shall be 100% consistent with the requirements of the regulatory agency in which the project is located and as approved by the Owner.
	3. Submit Weather Data Field Report within 10 days of asphalt sealcoat completion and prior to final payment for the work.

	F. Geotextiles:
	1. Submit product data sheet and certification from the Manufacturer that the geotextile or geogrid product supplied meets the requirements of this Section. Manufacturer’s certificate to include statement that furnished geotextile meets MARV requireme...
	2. Manufacturing Quality Control test results shall be provided upon request.
	3. Submit Manufacturer’s installation instructions and general recommendations

	G. Qualification Data:  For qualified manufacturer and Installer.

	1.06 QUALITY ASSURANCE
	A. Hot Mix Asphalt
	1. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	2. Installer Qualifications for Imprinted-Asphalt: A manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt if required for this Project.
	3. Comply with Asphalt Institute Manual MS-22, “Construction of Hot Mix Asphalt Pavements”, unless more stringent requirements are indicated.
	4. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	B. Cutting and Patching Asphalt
	1. The Contractor shall perform all cutting, fitting or patching that may be required to complete the work or to make its several parts fit together properly. The Contractor shall not damage or endanger any portion of the work or any other work by the...
	2. Cutting and Patching activities shall not change load caring capacity or load-deflection ratio of structural elements or reduce the capacity of operational elements to perform as intended or increase required maintenance or decrease operational lif...
	3. Cutting and Patching shall not reduce the building’s aesthetic qualities (as determined by the Owner) and shall remove and replace construction that has been cut and patched in a visually unsatisfactory manner (as determined by the Owner).
	4. Contractor shall, if possible retain original installer or fabricator to cut and patch work described. If original installer or fabricator is not available, engage another recognized, experienced and specialized contractor to do the work.

	C. Asphalt Sealcoat
	1. Installer Qualifications:  Asphalt sealcoat contractors are required to obtain all licenses, permits and fees necessary to perform the application of seal coating as required by federal, state, or local governing authority in the area in which the ...
	2. SealMaster Endorsement: Installer qualifications for application of asphalt sealcoat include preferred contractor status by SealMaster. Installer will be requested to provide evidence of endorsement by SealMaster.
	3. Sealcoat Installer Experience:
	a. Evidence of previously completed satisfactory work shall be presented as requested by the Owner.
	b. Five years experience in application of asphalt sealcoat at retail parking facilities with greater than 300 parking spaces.
	c. Greater than 100,000 square yards application of PMM or PMCTS asphalt sealcoat in the past two years.
	d. Provide listing of type of material, square yards, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.

	4. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of the regulatory authority having jurisdiction and State Department of Transportation for asphalt paving work.
	a. Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where approved in writing by the Owner.
	b. Polymer Modified Coal Tar Sealer (PMCTS) shall not be used in areas where prohibited by local regulatory agency.


	D. Geosynthetics:
	1. Pre-Construction Conference: Prior to installation of any pavement overlay geotextile system, the Contractor shall arrange a meeting at the site with the geotextile material supplier and, where applicable the geotextile installer. The Owner and the...
	2. Sampling and Testing: Sampling and testing to verify conformance with specification in accordance with ASTM D 4354.
	3. Acceptance: Shall be in accordance with ASTM D 4759 based on testing of either conformance submittal using Procedure A of ASTM D 4354 or based on manufacturer’s certifications and testing of quality control samples obtained using Procedure B of AST...
	4. Sewn Seams (if required): Field sewn or factory sewn samples shall be submitted to Engineer for approval prior to installation. Submit 6 foot (2 meter) length of sewn seam for approval.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver Sealcoat material to the Project site in the tanker supplied by the manufacturer w/ unbroken seals bearing the manufacturer’s labels with brand name, type of material, date of production, & directions for onsite handling & storage.  Materia...
	B. Geotextiles:
	1. Labeling, shipment and storage shall follow ASTM D 4873.
	2. Product labels shall clearly show the manufacturer or supplier name, style name and roll number.
	3. Each shipping document shall include a notation certifying that the material is in accordance with the manufacturer’s certificate.
	4. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage to shipment, water, sunlight, and contaminates. Protective wrapping shall be maintained during shipment and storage. If wrapping is damaged prior to ...
	5. During storage rolls to be elevated above ground and adequately protected from construction damage, extended exposure to ultraviolet radiation, precipitation, chemicals, flames, sparks, temperatures below -20 deg C (-29 deg C) or in excess of 71 de...


	1.08 PROJECT CONDITIONS
	A. Store Operations: All cold milling existing asphalt pavement, cutting and patching, paving, surface treatments, and sealcoat work at properties with existing open retail facilities shall at all times not interfere with normal retail operations.
	1. All sealcoat and/or restriping projects shall be phased so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping. Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date. Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in advan...

	B. Environmental Limitations:  Do not apply asphalt materials if sub-grade is wet or excessively damp, during rainy weather, if rain is imminent or expected before time required for adequate cure, if the sub-grade or base course is frozen or if the ai...
	1. Tack Coat:  Minimum ambient temperature in the shade has been 40 degrees F for at least 12 hours immediately prior to application or minimum.
	2. Asphalt Base Course:  Minimum surface temperature of 35 deg F and rising at time of placement.
	3. Asphalt Binder (Intermediate) Course: Minimum surface temperature of 40 deg F (5 deg C) and rising at the time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 50 deg F (10 deg C) at time of placement.
	5. Asphalt Crack Seal (polymer-modified bituminous sealant): Ambient temperature of at least 40 deg F (5 deg C) and rising, with no fog or dew present. Early morning applications shall be performed in direct sunlight.
	6. Asphalt Surface Treatments and Sealcoat:
	a. Minimum surface temperature of 50 deg F (10 deg C) and rising for a period of 24 hours after application. Do not apply if rain is imminent within 8 hours or when relative humidity exceeds 85%.
	b. Do not apply sealcoat when dew point and temperature are within 5 degrees F.
	c. Do not apply sealcoat when temperature is 90 degrees F and above without first cooling the surface with a fine mist of water (fogging). Fogging should only be performed to provide a damp surface without causing any runoff. All fogging activities mu...
	d. Sealcoat shall not be applied between September 15 and May 1 unless approved by Owner in writing
	e. All storm water or utility inlets, structures, manhole covers, access covers, concrete aprons, etc shall be protected during installation.
	f. Stormwater inlets shall be covered with fabric inlet protection to absolutely protect surface water from contamination by the sealcoat material and paint before becoming dry.
	g. Contractor shall request landscape irrigation system be shut off from the controller prior to, during application, and for 24 hours following completion of application of sealcoat.
	h. Potential hand irrigation water runoff from garden center slab shall be managed by store personnel prior to, during application, and for 24 hours following completion of application of sealcoat. It shall be the Contractor’s responsibility to notify...


	C. Imprinted Asphalt Paving (If Used on Project):  Proceed with coating imprinted pavement only when air temperature is at least 50 deg F (10 deg C) and rising and will not drop below 50 deg F (10 deg C) within 8 hours of coating application.  Proceed...


	PART 2 -  PRODUCTS
	2.01 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, or combinations thereof.

	2.02 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, performance grade as specified by local authorities having jurisdiction or state department of transportation.
	B. Asphalt Cement:  Type and grade of asphalt cement for the paving mixture shall comply with the applicable requirements of AASHTO M 226, Table 2, and meeting governing DOT specifications.
	C. Tack Coat:  Performance Grade (PG) 64-22 or SealMaster SS-1H Asphalt Binder. Emulsified asphalt applications shall meet the requirements of AASHTO M 140 and the governing DOT specifications.
	D. Hot Mix Asphalt: Unless otherwise noted on the drawings, the design mix shall have the minimum stability base in accordance with AASHTO T245 or ASTM D 1559 and as specified by the State Department of Transportation in which the Project is located.
	E. Reclaimed Asphalt Pavement (RAP): May be utilized as approved by the Owner. No more than 25% (total mixture) of RAP material shall be utilized in proposed mixes and shall meet the governing State Department of Transportation specifications. The ori...
	F. Water:  Potable.
	G. Undersealing Asphalt:  ASTM D 3141, pumping consistency.
	H. Asphalt Seal Coat Equipment:
	1. Self-propelled squeegee equipment shall have at least two squeegee or brush devices (one behind the other) to assure adequate distribution and penetration of sealer into the bituminous pavement. Equipment shall have continuous agitation or mixing c...
	2. Pressurized spray application equipment shall be capable of spraying pavement sealer with sand added. Equipment shall have continuous agitation or mixing capabilities to maintain homogenous consistency of pavement sealer mixture throughout the appl...
	3. Hand squeegee and brushes shall be acceptable only in areas where practicality prohibits the use of mechanized equipment.

	I. Asphalt Surface Treatments - Seal Coat: Material shall be as selected by the Owner and as permitted in the jurisdiction in which the project is located.
	1. Sealmaster Polymer Modified  MasterSeal (PMM) is to be used where specified and approved by the Owner, and in conformance with the following specifications:
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 43% - 47%
	c. Ash Non Violates: 42% - 52%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.15 – 1.25
	f. Drying Time: 8 hours max.
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	2. SealMaster Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where requested by the Owner in writing and approved by the local jurisdiction where project is located. Note as of the date of this specification: Polymer Modified Coal Tar Sea...
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 40%
	c. Ash Non Violates: 35 - 40%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.18 Min.
	f. Drying Time: 8 hours max. (Typically less than 60 min.)
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	3. Oil Spot Treatment: SealMaster PetroSeal or prep seal oil spot primer as specified by the manufacturer for pavement sealer.
	4. Water: specified material does not require onsite dilution so adding water is not allowed.
	5. Silica Sand: at a rate of 4lbs/gallon, meeting the AFS specification of 40-60 mesh.
	6. Fast Sealing Additive (drying agent) is allowed.


	2.03 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	C. Paving Geotextile:  AASHTO M 288, nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	1. Minimum Average Roll Values:
	a. Grab Tensile Strength: ASTM D 4632, Type I 90 lbs (400 N), Type II 120 lbs (530 N)
	b. Grab Elongation: ASTM D 4632, Type I & II 50%
	c. Mullen Burst: ASTM D 3786, Type I 180 psi (1240 kPa), Type II 230 psi (1580 kPa)
	d. Mass Per Unit Area: ASTM D 5261, Type I 3.6 oz/syd (122 g/sm), Type II 4.6 oz/syd ( 156 g/sm)
	e. Asphalt Retention: ASTM D 6140, Type I 0.20 gal/syd (.9 L/sqm), Type II 0.24 gal/syd ( 1.1 L/sqm)
	f. Melting Point: ASTM D 276 Type I & II 320 deg F (160 deg C)
	g. UV Resistance: ASTM D 4355, Type I & II 70% at 150 hours.

	2. Tack Coat: Sealant material used to impregnate and seal the geotextile as well as bond it to both the base pavement and overlay shall be paving grade asphalt recommended by the geotextile manufacturer and approved by the Engineer. Emulsions that co...

	D. Crack and Joint Sealant:
	1. ASTM D 6690 or AASHTO M 324, Type I, Type II, Type III or Type IV hot-applied, single-component, polymer-modified bituminous sealant. It shall be the responsibility of the Contractor to determine which Type is applicable to the climate conditions o...
	2. Parking Lot Grade Crack and Joint Sealant as approved by the Owner. Permitted manufacturers include; Crafco Parking Lot Sealant, Crafco Parking Lot Sealant I, Crafco Superflex and SealMaster Hot Pour Crack Sealant and SealMaster Crack Master Parkin...


	2.04 IMPRINTED ASPHALT MATERIALS (When Used on the Project)
	A. Templates:  Imprinted-asphalt manufacturer's standard flexible templates for imprinting pattern into hot asphalt paving.
	1. Pattern:  As indicated on the Drawings.

	B. Coating System:  Imprinted-asphalt manufacturer's standard system formulated for exterior application on asphalt paving surfaces.

	2.05 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes as indicated on the Drawings and approved by authorities having jurisdiction and the State Department of Transportation where the project is located;  designed according to procedures i...
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.

	B. Asphalt Seal Coat Mix Design
	1. PMM Sealer Concentrate: -100 Gallons
	2. Silica Sand – 400 pounds meeting 40 - 70 fineness rating (AFS)
	a. Black Beauty Slag Sand (with comparable sieve rating) where allowed by local jurisdiction where the project is located may be substituted when silica sand is not available.

	3. Water – Specified material does not require onsite dilution
	4. Curing Agents – use in high traffic areas where applicable



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by the Geotechnical Testing Engineer or Owner, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...
	E. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed. Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers. Proceed...

	3.02 COLD MILLING
	A. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Milling of existing asphalt pavement shall be at the depth and location as indicated on the Construction Drawings or as directed by the Owner.
	2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blo...
	3. Control rate of milling to prevent tearing of existing asphalt course.
	4. Contractor shall repair or replace any improvements damaged during cold milling operation. Repair or replacement shall be required when the design integrity or function of any curbs, manholes, drainage inlets or other improvements are damaged. The ...
	5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	6. All milled material shall become the property of the Contractor and shall be disposed of off-site or used in conformance with Section 03200 (forthcoming Section 312000) or for utilization as Reclaimed Asphalt Pavement in conformance with this speci...


	3.03 CUTTING AND PATCHING
	A. Preparation: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations.
	B. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at earliest feasible time, and complete without delay.
	C. Cutting: Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to the original condition.
	1. Cut existing construction by sawing, drilling, breaking, chipping, grinding and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with...
	a. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	b. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	c. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	d. Excavating and Backfilling:  Comply with requirements in applicable Specification Sections where required by cutting and patching operations.
	e. Proceed with patching after construction operations requiring cutting are complete.


	D. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of the other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation ...
	E. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Extend saw cut to next existing joint when within 5 feet of existing joint.  Excavate rectangular or trapezoidal patches, extending 12 inch...
	F. Surface Preparation: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared substrate surface is ready to receive paving. Sweep loose granular particles from surface of un-b...
	G. Tack Coat:  Apply uniformly to vertical & horizontal surfaces abutting, underlying, or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed or “break” before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	H. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. Restore exposed finish of patched are...

	3.04 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

	B. Crack and Joint Sealant:
	1. Clean Cracks: Remove existing joint filler material and any debris from cracks or joints to a depth of ¼ inch (6mm) or twice the crack width minimum. Use hot air lance holding tip at least 2 and no more than 4 inches from the crack or rout to clean...
	2. Sweep and Remove Debris: Use power sweeper or vacuum cleaner to clean and remove dirt and debris from cracks and joints.
	3. Material Preparation: Start with empty chamber in melter to heat product to manufacturer’s recommended pouring temperature. Assure temperature gauge has been calibrated within last 6 months. Without adequate temperature gauge calibration, temperatu...
	4. Sealant Application: Use hot sealant at manufacturer’s recommended temperature to seal cracks and joints less than 1” wide.  Assure material is applied to the inside of cracks and that sufficient material is applied to fill flush  with surface of e...
	5. Over-banding: Apply sealant to allow for a 1/16 inch thick band on either side of crack or no wider than 3 inches. Over-banding shall be applied during or immediately after sealant application and any excess sealant shall be removed prior to harden...
	6. Protection from vehicular and foot traffic should be provided to allow sealant to fully cure to prevent tracking and damage to sealant.
	7. A detackifying agent compatible with the applied sealant may be utilized to expedite reopening repaired area to traffic, if approved by the owner.


	3.05 HOT MIX ASPHALT SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces by use of power blower or mechanical sweeping equipment.  Ensure that prepared sub-grade is ready to receive paving.
	1. Surface cracks up to 1”  inch must be filled with crack filler meeting the specifications outlined above.
	2. When using a high performance crack sealant, please note on proposal.
	3. Any potholes, alligator cracks, and similar surface defects as part of new construction must be cut out and repaired as described.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
	3. Adequate traffic control shall be provided to prohibit traffic from traversing applied area.


	3.06 PAVING GEOTEXTILE INSTALLATION
	A. Preparation:
	1. Washed concrete sand may be spread over an asphalt-saturated geotextile to facilitate movement of equipment during construction or to prevent tearing or delaminating of the geotextile. Hot-mix broadcast in front of construction vehicle tires may al...
	2. Sand is not usually required. However, ambient temperatures are occasionally sufficiently height to cause bleed-through of the asphalt sealant resulting in undesirable geotextile adhesion to construction vehicle tires.
	3. Neither the asphalt sealant nor the geotextile shall be placed when weather conditions, in the opinion of the Owner or Engineer are not suitable. Air and pavement temperatures shall be sufficient to allow the asphalt sealant to hold the geotextile ...
	4. The surface shall be free of dirt, water, vegetation or other debris.

	B. Installation of Tack Coat:
	1. Apply tack coat, asphalt binder, asphalt cement, as specified on the Drawings uniformly to existing pavement surfaces.
	2. Rate of asphalt sealant application must be sufficient to satisfy the asphalt retention properties of the geotextile and bond the geotextile and overlay the pavement.
	3. Application shall be by manufacturers recommendations. Minimum temperature shall be 150 deg C (300 deg F) and shall not exceed 160 deg C (320 deg F).
	4. Target width of asphalt sealant application shall be the geotextile width plus 6 inches (150 mm). The asphalt sealant shall not be applied any farther in advance of geotextile placement than the distance the contractor can maintain free of traffic.

	C. Installation of Geosynthetic (Paving Fabric):
	1. Geotextile to be placed onto the asphalt sealant (calendared or smooth side up) with minimum wrinkling prior to the time the asphalt has cooled and lost tackiness. Upon approval of Engineer wrinkles or folds in excess of 1 inch (25 mm) shall be sli...
	2. Place paving geotextile promptly according to manufacturer's written instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.
	3. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm). Transverse joints shall be lapped in direction of paving to prevent edge pickup by the paver. A second application of asphalt sealant to the geotextile overlap w...
	4. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving overlay the same day.
	5. Removal and replacement of geotextile that is damaged will be

	D. Protection:
	1. Traffic on the geotextile will be permitted for emergency and construction vehicles only.
	2. Placement of the hot-mix overlay should closely follow geotextile installation.
	3. Prior to placing a seal coat (or thin overlay such as an open-graded friction course), lightly sand the geotextile and a spread rate of 0.15 to 0.20 lb per square foot and pneumatically roll the geotextile tightly into the sealant.


	3.07 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated with no single lift exceeding 3” in thickness.
	2. Place hot-mix asphalt surface course in single lift not to exceed 2” in thickness.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C) and at maximum temperature of 325 deg F.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.  It is the responsibility of the installing contractor to ensure sufficient mix is delivered & available onsite to promote continuous o...

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.08 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. Construct joints parallel to traffic flow.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 24 inches (600 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.09 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Minimum equipment to be used shall be one (1) vibratory roller, one (1) steel drum roller and when needed one (1) rubber tire rolle...
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Density: Compare density of in-place material against laboratory specimen of same mixture. Average density shall meet specifications and requirements of the State Department of Transportation in which the Project is located.
	a. Average Density:  95 percent of reference maximum theoretical density according to ASTM D 2041, for binder (intermediate) and surface courses.
	b. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, for base courses.


	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/4 inch (6 mm).
	2. Binder (Intermediate) Course: Plus or minus ¼ inch (6 mm).
	3. Surface Course:  Plus or minus 1/8 inch (3 mm).

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/2 inch (12 mm).
	2. Binder (Intermediate) Course: ¼ inch (6 mm).
	3. Surface Course:  1/8 inch (3 mm).

	C. Testing: Contractors duties relating to testing include:
	1. Notify Owner 72 hours prior to asphalt paving.
	2. Notify laboratory of conditions requiring testing.
	3. Coordinate with laboratory for field testing.


	3.11 SURFACE TREATMENTS & SEAL COAT
	A. Surface Preparation:
	1. Surface must be free from dirt, dust and includes grass along the edges.  Remove and dispose of any loose and unsuitable materials, dirt, and debris from pavement surface by power blower or mechanical sweeping equipment.
	2. Mechanically clean and hot lance existing joints such that they are free of all vegetation and moisture.
	3. Surface cracks up to 1” inch must be filled with crack filler as specified.
	4. When using a high performance crack sealant, please note on your proposal.
	5. Surface Defects such as Potholes, alligator areas, etc must be cut out and repairs made as described or per plan provided by the Owner.
	6. Treat all grease, oil and gasoline spots with compatible primer of the manufactured coating.  In hot weather, the surface should be fogged with water prior to sealing.
	7. Prior to spreading pavement sealer, remove all pavement marking lines and symbols with a motorized abrasive device.
	8. Contractor to dispose of all cans, bags, and leftover materials off-site.

	B. Execution:
	1. Mix pavement sealer in accordance with the manufacturer’s procedure to a uniform consistency before using. When the rubberized mixture has thickened, add sand or aggregate slowly to the mixing tank.  Mix thoroughly before and slowly during the appl...
	a. First coat on all parking areas at a rate of .13 gallons per square yard/coat. At no time are total coats to exceed 0.51 gallons per square yard. The first coat may be applied by hand squeegee, self propelled squeegee equipment or pressurized spray...
	b. Second coat on all parking areas at a rate of .13 gallons per square yard/coat.  At no time total coats are to exceed 0.51 gallons per square yard. The second coat must be applied with pressurized spray equipment.

	2. Allow a minimum of 24 hours curing time before allowing traffic over treated surface.


	3.12 IMPRINTING ASPHALT (when used on project)
	A. General:  Imprint asphalt according to manufacturer's written instructions, using manufacturer's recommended equipment.
	B. Freshly Laid Asphalt:  Immediately after asphalt has been laid and compacted but still plastic, begin the surface imprinting process.
	1. Monitor asphalt surface temperature in compliance with manufacturer's written recommendations to ensure required temperature to perform surface imprinting.
	2. Reheat asphalt if surface temperature drops below that required.

	C. Reheating Asphalt:  Soften asphalt pavement surface by heating to a depth of at least 1/2 inch (13 mm) without burning asphalt.
	1. Heat to a temperature of 300 to 325 deg F (149 to 163 deg C) immediately before applying templates.
	2. Regularly monitor the pavement temperature to prevent overheating.
	3. Direct flame heaters are not permitted.
	4. If pavement is overheated and begins to emit black smoke, remove damaged pavement by milling down 1 inch (25 mm) and replace removed pavement with new, compacted surface course prior to resuming imprinting work.

	D. Surface Imprinting:  Apply and imprint templates to a minimum depth as indicated on the Drawings and as required to embed precut marking material flush or barely beneath pavement surface.
	E. Coating Application:  After imprinted surface has cooled, apply according to Drawings and manufacturer’s recommendations.  Do not allow traffic until coating has completely dried and cured.
	F. Precut Marking Material Application:  Position precut marking material aligned with imprinted pattern and slowly heat to a temperature no higher than 325 deg F (163 deg C) until marking material begins to liquefy and flow.  Do not allow traffic unt...

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform tests, inspections and to prepare reports. Testing agency will be paid by Owner..
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of un-compacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. Two 4 inch core sample will be taken for every 5000 sq. yd. (836 sq. m) or less of intermediate course, at locations chosen by the Owner.
	b. The Owner shall provide random location field density testing of in-place compacted pavement determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Contractor to replace and compact hot-mix asphalt where core tests were taken.
	F. The Owner reserves the right to take additional testing. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements. All areas that do not comply with spe...

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow milled materials to accumulate on-site. Perimeter protection shall be provided for milled material stockpiles temporarily stored on site where there is a potential for these materials to mix with stormwater and be discharged from the s...
	2. Cleaning asphalt paving equipment and tools is not permitted on site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Documents:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.
	2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

	B. This section describes the application of painted pavement markings, marker tape, reflective markers, and the removal of existing markings.
	C. Section Includes: Description of the application of painted pavement markings and the removal of existing markings. This work shall consist of furnishing and applying paint on pavement surfaces, in the form of traffic lanes, loading zones, parking ...
	Section includes:
	1. Pavement markings (including arrows, striping, etc.)
	2. Reserved
	3. Pavement markers
	4. Reserved
	5. Text markings (Loading Zone, Fire Lane, STOP, etc.)
	6. Accessible parking and access aisle markings
	7. Curb markings and painted curbs

	D. Related Sections:
	1. Division 01 Section "General Requirements”.
	2. Division 01 Section "Special Procedures”.
	3. Division 32 Section 02741 "Hot Mix Asphalt Paving".
	4. Division 32 Section 2752 "Concrete Pavement Curb and Sidewalks”.


	1.2 SUBMITTALS
	A. SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish Manufacturer's Certificates and Data certifying that the following materials conform to the requirements specified. Materials certificate must be signed by the Contractor, certifying that materials ...
	B. Product Data for Each Paint: MSDS and tech sheet on each certificate shall accompany each batch of paint stating compliance with the applicable publication.
	C. Regulatory Requirements: General Contractor shall be knowledgeable of all applicable regulations and permitting related to the work.  General Contractor is responsible for selection and use of paints, within this specification, which meet all appli...
	D. Submit Weather Data Field Report within 10 days of pavement marking completion and prior to final payment for the work.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Pavement marking contractors shall have completed similar projects and shall hold all necessary licenses, permits, and fees necessary to perform the work. Evidence of previously completed satisfactory work shall be present...
	B. Installer Experience: Pavement Marking Installer Experience:
	1. Five years experience in application of pavement markings at retail parking facilities with greater than 300 parking spaces.
	2. Greater than 12 pavement marking projects at large retail facilities (greater than 300 parking spaces) in the past two years.
	3. Upon request, provide listing of type of material, number of parking spaces, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.
	4. Submit installer experience back up materials to Owner with bid.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.  Materials with dates beyond ...
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Store Operations: All pavement marking work at existing open retail facilities shall not interfere with normal retail operations at any time.
	1. All striping projects shall be performed so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager and Store Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping.  Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date.  Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in adva...

	B. Environmental Limitations:  Contractor must comply with all local, state and federal laws, guidelines, policies, etc. concerning the use and disposal of residue, waste, or chemicals of any kind.
	1. Permitting:  Contractor must secure any local, state, or federal permit required to operate any equipment including pressure washers on Lowe’s premises. Contractor may not discharge any waste or wastewater, with or without cleaning agents, into sto...
	2. Disposal: Contractor shall not dispose of any paint or cleaning materials used to clean brushes, nozzles, etc. into storm drains.  All clean-up shall be self-contained or performed offsite.  Under no circumstances shall paint buckets, pails, or pro...
	3. Spills:  Contractor shall be fully responsible for compliance with all provisions and requirements of the Clean Water Act regarding management, handling, use, and disposal of any regulated substances including any paint, thinners, paint chips, fuel...


	1.6 REFERENCES
	A. Reference Standards
	1. American Society for Testing and Materials (ASTM)
	a. D711 – Standard Test Method for No-Pick-Up Time of Traffic Paint
	b. D2205 -  Selection of Tests for Traffic Paints
	c. D2805 -  Hiding Power of Paints by Reflectometry
	d. D3723 -  Pigment Content of Water-Emulsion Paints
	e. D3960 -  Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings
	f. D4451 -  Pigment Content of Paints


	B. General:
	C. Lowe’s Criteria Plans (Includes Criteria Site Plan and Criteria Detail Sheets)


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Color: Shall be as indicated on the plan, per original plan or as directed by the Owner.
	B. Materials:
	1. For all locations except where Low VOC limits have been adopted:
	a. Aexcel Gorilla Hi-Performance Acrylic (VOC rating 420 g/L):  22Y-E006 Yellow, 22W-E008 White, 22A-E001 Black, 22L-E004 Blue, 22R-E007 Red (To be used at all store locations except where Low VOC limits have been adopted).  For distributor informatio...

	2. For (only) locations where Low VOC paint is required:
	a. Aexcel Biostripe - Low VOC Waterborne (VOC rating <100 g/L) 72W-A129 White, 72Y-A107 Yellow, 72L-A031 Blue, 72R-A027 Red, 72A-A049 Black.  For distributor information or to order, visit lowes.trafficpaint.com or call 800-854-0782.
	b. RAE Low Voc Acetone Acrylic (VOC rating <100 g/L) 5371 White, 5372 Yellow, 5373 Black, 5374 Blue, 5375 Red.  For distributor information or to order, call 877-275-7550.



	2.2 STENCILS
	A. Lowe’s standard pavement marking stencils are available from CH Hanson Company (800-827-3398, sales@chhanson.com)

	2.3 GLASS BEADS
	A. In accordance with AASHTO M247-09 standard specification for glass beads used in pavement markings (if requested by Owner).


	PART 3 -  EXECUTION
	3.1 REMOVAL OF EXISTING PAVEMENT MARKINGS
	A. Removal shall be performed when markings are to be relocated and prior to restripe, or surface treatment with seal coat, or where build-up of several previous coats will prevent adequate adhesion of new markings.  Contractor shall communicate the d...
	1. Removal of lines, symbols, and text on pavement shall be performed by grinding or other approved means.
	2. Removal shall not cause damage to surface of existing pavement beyond what is necessary to remove the existing markings. Any excessive damage caused by removal of existing markings shall be the responsibility of the Contractor and shall be repaired...
	3. Debris accumulated as a result of removal operation shall be removed and disposed of according to applicable Federal, State, and Local regulations at no additional cost to the Owner.  Contractor shall be responsible for all clean-up from grinding o...

	B. If chemical solvents are used, submit Material Safety Data Sheets (MSDS) and manufacturer’s material information to the Owner at least three days prior to their use.  Chemicals and application methods shall not be harmful to the environment.

	3.2 WEATHER LIMITATIONS
	A. Perform Pavement Marking only when:
	1. Surface shall be clean and free of dirt, grease, oil, or other contaminants which could interfere with adhesion.
	2. Weather conditions are not excessively windy, dusty, or foggy.  Weather suitability will be determined by the Owner.
	3. Minimum ambient or surface temperature is 40 degrees F not exceeding 90 degrees F and relative humidity at a maximum of 85%.
	4. Rain is not imminent within 6 hours or when relative humidity exceeds 80%.


	3.3 TRAFFIC CONTROL
	A. See Section 02585, Traffic Control.
	B. Protect fresh lines from traffic until completely dry and not susceptible to tracking.

	3.4 EQUIPMENT
	A. Contractor shall provide all equipment necessary for completion of the work including apparatus to properly prepare and clean pavement surfaces, mechanical and hand operated equipment, and equipment necessary to clean up the premises after performi...
	B. Equipment used shall be capable of placing continuous solid lines with hand operated mechanical push type applicator for all parking spaces and radii with a hand held spray for detailed markings, symbols and legends. Equipment shall be capable of p...
	C. Contractor shall provide any necessary stand-by equipment adequate to complete the job in the event of equipment failure when the possibility of delay of traffic conflicts exists.
	D. Contractor’s personnel shall be sufficiently skilled and thoroughly familiar with equipment, materials, and marking layouts and experienced in the work of installing pavement markings. Markings that are not in alignment or sequence, as shown on the...

	3.5 LAYOUT AND ALIGNMENT
	A. Provide layout and alignment for pavement markings as indicated on the drawings, and per any issued statement of work, and as follows:
	1. Unless otherwise required by authority having jurisdiction, pavement markings shall be brought into compliance with the current Lowe’s Criteria Plans in regards to colors, linetypes, frequency, spacing, and location for all striping, centerlines, t...
	2. Contractor shall also refer to the original site plan for the project location for additional specific jurisdictional requirements (i.e. painted curbs, additional fire lanes, special markings, etc.) and shall verify any discrepancies with the autho...
	3. Contractor shall be responsible for correcting markings and lines which are not in compliance with Lowe’s Criteria Plans, and coordinate with Lowe’s.


	3.6 PREPARATION OF EXISTING SURFACE
	A. Care should be taken to ensure that the surface is clean, dry and free of loose material. Immediately prior to application of paint, clean pavement of dirt, rust, grease, oil, acids, or other foreign matter which may reduce paint bond to the paveme...
	1. Areas which cannot be satisfactorily cleaned by brooming and blowing: Clean with a solution of water and trisodium phosphate (10% Na3PO4 by weight), or equal.  Rinse cleaned areas of solution and foreign matter.  Dry before painting.
	2. Previously painted lines, text, symbols: When applying over previously coated areas take special care to remove any loose or peeling paint.
	3. Excessive Paint Build-up:  Contractor shall communicate the discovery of excessive paint build-up to Lowe’s prior to mechanically removing paint.  Upon direction, completely remove excessive paint build-up by grinding.
	4. New concrete surfaces must be cleaned to remove curing compound/membrane, dirt, grease, and other forms of contamination prior to application of paint. Curing compound may be removed by high pressure water blasting or grinding methods. Conduct all ...


	3.7 APPLICATION
	A. General Application Guidelines
	1. Install in a uniform thickness, smooth surfaced cross section throughout its entire length, width not less than dimensions specified on the plans and no more than ½” variance. Install lines that are straight and have a uniform curvature and conform...
	2. Thoroughly mix paint in strict accordance with the manufacturer’s written instructions before and during application.  Apply paint at its original consistency without the addition of thinners.
	3. Do not permit traffic until paint has completely cured.
	4. If there is a deficiency in drying of the marking, discontinue paint operations until cause of the slow drying is determined and corrected.


	3.8 EXECUTION
	A. New Store Construction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Asphalt pavement shall be allowed to cure for a minimum of 48 hours before first coat of traffic paint.
	3. New asphalt pavements (new construction and repair projects) shall receive two coats of pavement marking traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unl...
	4. All stripes shall be a width of 4 inches.
	5. All parking spaces shall be marked with a string, chalk line, or tape prior to painting to create straight lines and uniform ends.  Ends of all parking spaces shall be in alignment parallel to the drive isle and adjacent parking spaces.  Striping s...

	B. Repaint and Reconstruction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Allow any surface treatment with new seal coat to age/cure for a minimum of 24 hours prior to application of paint.
	4. For existing pavement where previous markings have been mechanically removed or existing pavement treated with sealcoat, paint shall be applied in two (2) coats using Lowe’s standard stencils and striping machine.
	5. For restriping over existing paint, one (1) coat shall be applied at 15 wet film mils with Lowe’s standard stencils and striping machine matching exact perimeter of existing markings.

	C. Sealcoat
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Newly sealcoated pavements shall receive two coats of traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unless Low VOC is required) applied at a rate of 8 to ...

	D. Temporary Pavement Markings
	1. Temporary paint shall be applied in accordance with permanent pavement marking specifications however only one (1) coat of paint shall be required. The contractor may use a temporary removable pavement marking tape only as approved in writing by th...
	2. All temporary markings shall be removed when no longer required.  Any pavement area that has been determined to be damaged as a result of the removal operation shall be repaired at no additional cost to the Owner.


	3.9 DESIGN GUIDELINES
	A. Marking Width and Color:  Unless indicated otherwise, marking width and color are as follows:
	1. Loading Zone Striping     4”, Yellow
	2. Loading Zone Text      Yellow
	3. Fire Lane Text       Yellow (Red only when required by AHJ)
	4. Fire Lane Curb       Red (only when required by AHJ)
	5. Parking Space Striping     4”, White
	6. Accessible Parking Striping    4”, White
	7. International Symbol of Accessibility  White (blue background only where required)
	8. Accessible Paths       4”, White
	9. Text         White (except Yellow in part of Loading Zone)
	10. Stop Bars        White

	B. Lowe’s Standard Pavement Markings:
	1. Lowe’s Criteria Plans (Detail Sheet SP-2.0)
	a. “Loading Zone” text
	b. “Fire Lane” text (use only when required by AHJ)
	c. “STOP” text (for use at lumber canopy exit only, or required by AHJ)
	d. Directional Arrows – straight, left/right turn
	e. Accessible Parking Symbol (Wheelchair)
	f. Accessible Parking Access Aisle



	3.10 PROTECTION
	A. Protect striping and other markings from damage of any kind while the paint is drying.  Protect paint from disfigurement by traffic, spatter, splashes, spillage, drippings, weather, etc.  Place suitable warning signs, cones, flags, barricades, or p...
	3.12 CLEANUP & DISPOSAL
	A.  Remove rubbish, debris, and waste materials and legally dispose of off the Project site. Comply with all regulations including handling, storage and disposal of hazardous materials and waste. Consult local agencies or disposal companies for indivi...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Walkways.
	5. Concrete Maintenance and Repair
	6. Unit paver base (if used).

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. Division 2 Section 02300 “Earthwork” (forthcoming Section 312000 "Earth Moving") for subgrade preparation, grading, and subbase course.
	3. Division 2 Section 02752 "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement.
	4. Division 2 Section 02745 “Pavement Markings”.


	1.03 REFERENCE STANDARDS
	A. All Referenced Standards shall be the latest version in print at the time the contract between the Owner and General Contractor is executed unless otherwise noted below.
	B. American Society of Testing Materials (ASTM)
	1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	2. A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
	3. A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	4. C33 - Standard Specification for Concrete Aggregates
	5. C94 - Standard Specification for Ready-Mixed Concrete
	6. C150 - Standard Specification for Portland Cement
	7. C171 - Standard Specification for Sheet Materials for Curing Concrete
	8. C260 - Standard Specification for Air-Entraining Admixtures for Concrete
	9. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
	10. C494/C494M - Standard Specification for Chemical Admixtures for Concrete
	11. C595 - Specification for Blended Hydraulic Cements
	12. C618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	13. C979 - Standard Specification for Pigments for Integrally Colored Concrete
	14. C989 - Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars
	15. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	16. C1157 - Performance Specification for Hydraulic Cement
	17. C1399 - Standard Test Method for Obtaining Average Residual-Strength of Fiber-Reinforced Concrete
	18. D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)
	19. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction
	20. D2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand Method
	21. D3405 - Standard Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements
	22. D5249 - Standard Specification for Backer Material for Use with Cold- and Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints
	23. D5893 - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements

	C. American Concrete Institute (ACI)
	1. 301R-99 – Specifications for Structural Concrete
	2. 304R – Placing and Handling Concrete, etc.
	3. 305 – Hot Weather Concrete
	4. 306 – Cold Weather Concrete
	5. 309R-96 – Guide for Consolidating of Concrete
	6. 330.1 – Standard Specifications for Plain Concrete Parking Lots
	7. ACI 330 R-08 – Design and Construction of Concrete Parking Lots
	8. 211.1R-91 – Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

	D. American Association of State Highway and Transportation Officials (AASHTO)
	1. M182 – Standard Specifications for Burlap Cloth made from Jute for Kenaf
	2. M153 – Standard Specifications for Preformed Sponge Rubber and Cork Expansion Joint Filler.


	1.04 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product mix indicated.
	B. Design Mixtures:  For each concrete pavement mixture (see attached form at the end of this section).  Include alternate mixture designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adj...
	C. General Contractor and Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	D. Minutes of pre-construction conference to include a completed copy of the “Concrete Parking Lot Pre-Placement Checklist” as noted in Section 1.05.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment and certified by NRMCA or approved by the State Department of Transportation in the st...
	B. The concrete mixture shall be designed by the concrete producer who meets the requirements of Section 105.A.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Acceptance Testing Service: The Owner will engage a qualified independent testing agency to perform material evaluation tests and to review concrete mixtures.
	1. A slump test and an air entrainment test shall be performed for each load delivered.
	2. Four (4) standard 4” x 8” test cylinders shall be taken for each 55 cubic yards of concrete or each days pour, whichever is more frequent.  Three cylinders shall be broken at 28 days.  The 4th cylinder shall be a spare.

	E. Pre-Construction Conference: Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials.
	2. Before commencement of concrete pavement construction practices, require representatives, including the following, of each entity directly concerned with, or affected by, concrete pavement, to attend the “Concrete Pavement Pre-Construction Conferen...
	a. Lowe’s Project Manager.
	b. Contractor's superintendent.
	c. Contractor’s project manager.
	d. Independent testing agency.
	e. Ready-mix concrete producer.
	f. Concrete pavement subcontractor.
	g. Engineer of record (civil engineer).
	h. Sitework contractor’s superintendent.
	i. Sitework contractor’s project manager.
	j. Concrete pump company (if applicable).
	k. Project manager and superintendent of any sub-contractor with work located beneath the pavement to be constructed.

	3. The “Concrete Parking Lot Pre-Placement Checklist” shall be utilized and a completed copy shall be remitted as a submittal along with any additional notes from the conference.


	1.06 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.03 STEEL REINFORCEMENT (Only Where Used, and Shown on the Plans)
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, 6 inches x 6 inches #10 mesh fabricated from as-drawn steel wire into flat sheets.  Any Welded Wire Reinforcement used shall be broken at all joints.
	B. Plain Steel Wire:  ASTM A 82, as drawn.
	C. Deformed-Steel Wire:  ASTM A 496.

	2.04 MACRO-SYNTHETIC FIBERS: (ONLY WHERE USED AND SHOWN ON PLANS)
	A. Fibers shall be a patented coarse monofilament, self-fibrillating, polypropylene/polyethylene fiber in accordance with ASTM C1116, Paragraph 4.1.3., and Type III. Fiber shall have a minimum tensile strength of 60ksi, when tested by ASTM D2256 and a...
	1.  Euclid Chemical “Tufstrand SF” Contact: Phil Brandt, Vice-President of National Business Development. Phone: 877-438-3826, or email: pbrandt@euclidchemical.com


	2.05 JOINT REINFORCEMENT
	A. When used, comply with ASTM A 615.
	B. Dowel bars shall be plain bars.
	C. Tie bars shall be deformed bars.
	D. Diamond Dowel Bars; ¼” x 4½” Diamond Dowels by PNA.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI’s “Manual of Standard Practice” from st...

	2.06 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II or III; ASTM C 595, Type 1S or 1P; ASTM C 1157, Type GU, MS or HE.

	B. Supplementary Cementitious Material:  Use only as approved in writing by Lowe’s. Use the following supplementary cementitious materials, of the same type, brand and source throughout the Project.
	1. Fly Ash:  ASTM C 618, Class F or C.
	2. Slag:  ASTM C 989.

	C. Normal-Weight Aggregates:  ASTM C 33, Combined aggregate gradation for concrete pavement and other designated concrete shall be 8% - 18% for large top size aggregates (1-1/2”) or 8% - 22% for smaller top size aggregates (1” or ¾”) retained on each ...
	1. Maximum Coarse-Aggregate Size:  1½” nominal.

	D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and not containing more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	3. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	4. Accelerating Admixture:  ASTM C494/C494M, Type C.
	5. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	E. Water:  ASTM C1602.
	F. Calcium Chloride: If structural reinforcement is used, the use of calcium chloride or admixtures containing more than 0.05% chloride ions is prohibited.

	2.07 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete. “Eucobar” by the Euclid Chemical Company, or approved equal.
	E. High Solids, Clear Acrylic, Non-Yellowing, Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. “Super Diamond Clear VOX” by the Euclid Chemical Company.
	F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. “Kurez VOX White Pigmented” by the Euclid Chemical Company.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 175, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Coloring Agent: When required, add coloring agent to mix according to manufacturer’s written instructions.
	1. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, non-fading, and resistant to lime and other alkalis. Increte Systems, Inc. Contact: Phil Brandt, Vice-President of...
	2. Color: As indicated on Drawings and per manufacturer’s designation.

	C. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 perc...
	D. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. “Flexcon” by the Euclid Chemical Company, or approved equal.
	E. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements. ”Duralcrete” by the Euclid Chemical Company, or approve...
	F. Chemical Surface Retarder: Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm). “Surface Retarder S” b...

	2.9 WHEEL STOPS
	A. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 6 inches (150 mm) high by 6 inches (150 mm) wide by 72 inches (1820 mm) long.  Provide chamfered corners and drainage slots on underside and holes for a...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 12-inch (300-mm) minimum length. Or #4 bars 12-inch (300 mm) minimum.


	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. The Owner will use a qualified independent testing agency for reviewing and acceptance of the proposed concrete mixture design.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
	2. Slump Limit:  Maximum 5 inches (125 mm) at time of placement for pavement, 2 inch (50 mm) for curb.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5% to 8% for pavement, curb and sidewalk.

	D. If structural reinforcement is used, limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Macro-Synthetic Fiber Addition: All exterior slabs if so noted on the drawings shall contain the structural fibers used at a rate of no less than 3.0 lbs. /cubic yard. Actual fiber dosage may vary based on job-site conditions and shall be calculate...
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required.

	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	H. Color Pigment: When indicated on the Drawings add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 (for fiber reinforced concrete).  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  On-site mixing must be approved by the Owner. Comply with requirements and measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mi...
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and base course surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared sub-grade and base course surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding (See Section 02300 Earthwork).
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	a. If concrete is to be placed directly on subgrade by a ready mixed concrete proof-roll with a loaded ready mixed concrete truck or a 10-wheel tandem-axle dump truck with similar axle weights as a loaded ready mixed concrete truck.

	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of ½” (13 mm) require correction according to requirements in Section 02300 Earthwork.

	C. Proceed with concrete pavement operations only after all Geotechnical Testing Engineer Conformance Submittals and any Exception Confirmation Submittals have been approved and nonconforming conditions have been corrected and sub-grade is ready to re...

	3.02 PREPARATION
	A. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Maintain sufficient quantity of forms to allow continuing work so that forms are in place a minimum of 24 hours after concrete placement.
	C. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	D. Flexible or curved forms shall be used on curves. Forms shall be of full depth of the concrete and of strength when staked sufficient to resist the pressure of concrete and the loads resulting from the finishing operations without springing, settli...

	3.04 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Accurately position and support reinforcement and secure against displacement. Set wire ties with ends directly into concrete.
	E. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction. Support reinforcing steel...
	F. Discontinue welded wire reinforcement at all joints, including contraction joints.

	3.05 MACRO-SYNTHETIC REINFORCED CONCRETE
	A. For concrete containing macro-synthetic fibers, adjustments required to provide required placement conditions may warrant use of additional water reducers (superplasticizer). No additional water is permitted into concrete mixture after addition of ...

	3.06 JOINTS
	A. Pavement Joint and Placement Plan: For all projects with concrete pavement, and projects with concrete parking lots, provide a placement plan per ACI 330R-08 identifying the items listed below.  In addition, submit to Lowe’s Assigned Concrete Sub-C...
	1. Concrete truck access location.
	2. Extent of placements including width, length, slab placement area and volume.
	3. Locations of construction joints.
	4. Location of sawn contraction joints if different from those shown on the civil drawings.

	B. General:  Form pre-molded expansion and contraction joints, construction joints, control joints, thickened edge expansion joints, isolation joints, and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct tran...
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.
	2. Joints in pre-formed extruded curb shall be aligned with joints in existing and future concrete pavement.

	C. Construction Joints: Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Diamond Dowels:  Install ¼” x 4½” Diamond Dowels by PNA at 24” on center or as shown on the drawings. Install per manufacturer’s recommendations.

	D. Isolation Joints: Locate isolation joints as shown on the Drawings. Form isolation joints of preformed joint-filler strips abutting Provide catch basins, manholes, inlets, structures, walks, light pole bases and other fixed objects , and where indi...
	1. Expansion: Provide joint filler for the entire depth of the slab section and not less than one (1) inch below finished surface so as to allow for joint sealant. Provide thickened edge expansion joint as indicated on the Drawings.
	a. Provide ½” expansion joints for curb and gutter and sidewalk at 100 feet on center.
	b. Provide ½” contraction joints for curb and gutter at 10 feet on center.
	c. Extend isolation joint material full width and depth of joint.
	d. Terminate isolation joint material not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	e. Place top of isolation joint material flush with finished concrete surface if joint sealant is not indicated.
	f. Furnish isolation joint material in one-piece lengths.  Where more than one length is required, lace or clip isolation joint material sections together.
	g. Protect top edge of isolation joint material during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.


	E. Contraction (“control”) Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Provide joints at spacing no greater than 24 times the concrete thickness (maximum 15 feet) on centers, maximum each way.  For sid...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of contraction joints after applying surface finishes.  Eliminate groove ma...
	2. Sawed Contraction Joints:
	a. Use saws, blades, skid plates, and accessories by Soff-Cut International, Inc., or approved equal.
	b. Start cutting 1/8-inch (3mm) wide sawed joints as soon as concrete has hardened sufficiently to prevent raveling or dislodging of aggregates.  This will typically be from 1 hour in hot weather to 4 hours in cold weather after completing finishing o...
	c. Provide at least two “Soff-Cut”, of approved equal early entry, saws on site with blades capable of achieving the required depth of saw cut.
	d. Extend sawed joint to the slab boundaries and abutments, including columns, drains, and other penetrations in the path of a defined joint.  Implement methods and timing of the saw cut beyond the limits of the Soff-Cut saw reach to provide a consist...
	e. Power saws are to be equipped with a bag to collect concrete dust. Concrete dust shall be disposed of in accordance with the Stormwater Pollution Prevention Plan.

	3. Contraction joints shall be installed such that the length of the panel is not more than 25% greater than its width.
	4. Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1.5 feet from the pavement edge, where possible.
	5. The minimum angle between two intersecting joints shall be 80 degrees, unless otherwise specified or permitted.
	6. All joints shall meet the requirements of ACI 330.1 and ACI 330R.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch (10-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.07 CONCRETE PLACEMENT
	A. General: All concrete walks and aprons shall be a minimum of 4 inches thick as shown on the Drawings, with a turned down edge as detailed. Comply with tolerances in ACI 330.1 Specification for Plain Concrete Parking Lots.
	B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	C. Pre-Slab Installation Meeting:
	1. Provide record of notification of pre-slab meeting including company name, persons contacted, and date and method of contact.
	2. As an assist to the pre-slab meeting, use as a guide the Checklist for the Concrete Pre-Construction Conference published jointly by the National Ready Mixed Concrete Association (www.nrmca.org) and the American Society of Concrete Contractors (www...

	D. Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	E. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to fresh concrete after sampling or testing.
	H. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, ...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot Weather Placement: Comply with ACI 305 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount o...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.08 FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Finish:  Contractor shall be specifically trained in float finishing air-entrained concrete.
	1. Bull-float surface. Surface shall be screeded then bull-floated.  A second bull-float shall be specifically excluded.
	2. Medium Textured Broom Finish: Draw a medium bristle broom across bull-float-finished concrete surface perpendicular to line of traffic to provide a uniform, medium (1/16 (1.6mm)) texture.


	3.09 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 (based on ACI 330.1) and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's wr...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imme...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coat...
	4. All exterior concrete surfaces shall receive one coat of exterior sealer.


	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install...

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Slump and Air Content Testing Frequency: Obtain at least 1 composite sample for each load delivered.
	a. Slump: ASTM C 143/C 143M; Perform additional tests when concrete consistency appears to change.
	b. Air Content:  ASTM C 231, pressure method.
	c. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above.

	2. Test Cylinder Frequency: Obtain four standard 4” x 8” test cylinders for each 55 cubic yards of concrete or each day’s pour, whichever is more frequent.
	a. Compressive-Strength Tests:  ASTM C 39/C 39M; test 3 specimen cylinders at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of c...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	F. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Surface Sealing:
	1. Surfacing sealing products other than linseed oil and mineral spirits (50%-50% mix) shall not be used before providing Owner with independent laboratory documentation to establish conformance with ASTM C672/C672M and E303, AASHTO T 259 and T260, an...
	2. Before applying any sealer, the concrete shall be cleaned by pressure-washing or other means recommended by the product manufacturer and allowed to dry for at least 24 hours at temperatures above 60 degrees F (15 degrees C) and humidity’s below 60%.

	B. Joint and Crack Sealing:
	1. Where joints and cracks are to be sealed the joint opening shall be cleaned with compressed air to removal all foreign matter and all contact faces of the joint shall be cleaned to remove any loose or deleterious material. Sealing materials shall b...
	2. Follow manufacturer’s recommendations and instructions for mixing and installing joint materials. Top of sealing compound should be 1/8 to ¼ inches (3 to 6 mm) below adjacent concrete surface.
	3. Follow directions on the plan regarding crack routing to reduce concrete spalling at the crack faces and reduce water penetration.

	C. Full-Depth Repair:
	1. Follow lines and plan for extent of repair and provide joint types indicated on the plans. Minimum length of repair is 6 feet (2 m). The repair should not be less than half the panel width.
	2. Boundaries of repair shall be sawn to a depth equal to the depth of the slab. Concrete inside the repair boundary is to be removed and should be broken up with a pavement breaker or jackhammer. Breakup should begin at the center of the repair area.
	3. After concrete is removed, repair area is to be evaluated to determine its condition. All material that has been disturbed or that is loose should be removed and replaced with similar or improved materials. If standing water is observed in the repa...
	4. Provide compaction indicated on the plans for all new subgrade or subbase materials. Consideration of replacement of a deteriorated subgrade with concrete or controlled low-strength material (flowable –fill) per ACI 229R may be used only as approve...
	5. Dowels shall be installed by drilling holes into the exposed face of the existing slab. A quick-setting, non-shrinking mortar or a high-viscosity epoxy shall be used to grout the dowels into the existing slabs. All dowels should be straight and par...
	6. Concrete placement and finishing shall be as indicated on the plans. Extra attention shall be given to vibrating around the edges of the repair and the slab shall not be over-finished. Repairs shall be properly cured to ensure satisfactory performa...
	7. Protect repair area from traffic for at least 14 days after placement unless specially designed, high-early-strength concrete mixture is used. Maintain concrete free of pavement stains, discoloration, dirt, and other foreign material. Sweep concret...


	3.13 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (Store Maintenance and Repair and Retrofit Applications Only)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by the Euclid Chemica...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
	Crafco Inc. “Roadwaver Silicone-SL”
	Dow Corning 888
	Dow Corning 890-SL
	Sonneborn “Sonomeric 1 Sealant”
	Tremco “Vulkem 45”
	Hot-Applied Joint Sealant: ASTM D3405, Polymeric sealant.
	Crafco Inc. “ROADSAVER 22”
	W.R. Meadows, Inc. “SEALTIGHT HI-SPEC”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Cold-applied, fuel-resistant joint sealants.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealing non-traffic and traffic joints in locations not specified in this Section.
	2. Division 2 Section "Hot Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	3. Division 2 Section "Concrete Pavement Curb and Sidewalk" for constructing joints in concrete pavement.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.03 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.

	1.05 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:”Concrete Gray” or “Limestone Gray”.

	2.02 COLD-APPLIED JOINT SEALANTS
	A. Two-Part Polyurethane Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 2CSL”


	B. Single-Component, Self-Leveling, Polyurethane Joint Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 1CSL”
	b. Euclid Chemical “Eucolastic 1SL”


	C. Crack Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. (Exterior) Euclid Chemical “Eucolastic II”



	2.03 CONCRETE MORTAR
	A. Euclid Chemical “Euco-Speed” or “VersaSpeed,” Attn:  Philip Brandt, 877-438-3826
	B. Roadware “Flexible Cement II”

	2.04 JOINT FILLERS
	A. Joint Fillers: Resilient pre-molded bituminous impregnated fiberboard units complying with ASTM D 1751, asphalt-saturated cellulosic fiber, ASSHTO M 152, Type I: or ASTM D 1752, cork or self-expanding cork.

	2.05 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint filers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.06 PRIMERS
	A. Primers to be used with Concrete Mortars and Epoxy Crack Repair:  Euclid Chemical “Euco #352MV.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.  Remove all traces of any old sealant, dust, laitance, and grease, oils, curing compounds, f...
	B. Repair Applications: Rout all joints and cracks with a crack chaser or vacuum equipped saw. Assure all joint facings are clean and open with all traces of any old sealant or other deleterious materials removed.
	C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.03 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant closed cell polyethylene backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant mov...
	1. Joint width should be 4 times anticipated movement but not less than ¼ inch to ½ inch wide and the width to depth ratio should be equal. Movement should not exceed 25% of the minimum joint width.
	2. Joint interface should be sound, clean and dry.
	3. Do not leave gaps between ends of joint-sealant backings.
	4. Do not stretch, twist, puncture, or tear joint-sealant backings.
	5. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.
	6. Where depth of joint will prevent use of joint backing, an adhesive backed polyethylene tape must be installed to prevent three-sided adhesion.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Fill with two passes of sealant.
	3. Completely fill or over fill recesses in each joint configuration.
	4. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints so flush with adjacent slab edges.
	2. Dry tooling is preferred
	3. Only use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.04 INSTALLATION OF CRACK SEALANTS / FILLERS (For Repair and Retrofit Applications)
	A. General: Comply with crack joint-sealant / filler manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Pour or extrude sealant / filler into prepared crack in one direction and allow it to flow and level as necessary. Avoid overlapping the sealant to eliminate the entrapment of air. Tool as required to properly fill the crack.
	C. Adhere to all limitations and cautions for the polyurethane sealant as stated in the manufacturers printed information.

	3.05 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.  Excess sealant and sme...

	3.06 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.07 PAVEMENT-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete pavement.
	c. Construction joints in cast-in-place concrete pavement.
	d. Saw joints in joints in cast-in-place concrete pavement.
	e. Routed and cleaned joints in existing cast-in-place pavement.
	f. Other joints as indicated.



	3.08 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (For Repair and Retrofit Applications)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by Euclid Chemical. R...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2, (Forthcoming Division 31, Division 32 and Division 33) apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	B. Work:
	1. Work shall consist of furnishing all materials, labor, equipment, and supervision for construction of a Mechanically-Stabilized Earth (MSE) retention structure in accordance with these specifications and in reasonably close conformity with the line...
	2. This specification applies to MSE structures that are reinforced with geosynthetics and which use either modular block units or Welded Wire Fabric (WWF) “basket” facing systems.  Use of any other type of facing system for a geosynthetic-reinforced ...
	3. For the purposes of this specification, a Reinforced Soil Slope (RSS) is defined as an MSE earth retention structure with a batter greater than 20 degrees as measured from the vertical plane.  Any other MSE earth retention structure is designated a...
	4. This specification applies to MSE structures with a total maximum height of 45 feet and less.  MSE structures with a total height exceeding 45 feet are not addressed by this specification and shall require written approval by the Owner.
	5. All MSE structure applications are subject to the review and approval of the Owner.

	C. Related Sections include the following:
	1. Lowe’s Design and Development Criteria Sections 200 and 600.
	2. Division 2 (Forthcoming Division 31) Section "Earth Moving" for excavation and compacted subgrade.
	3. Division 2 (Forthcoming Division 32) Section "Chain Link Fences and Gates".
	4. Division 2 (Forthcoming  Division 33) Section “Storm Utility Drainage Piping”


	1.03 REFERENCE STANDARDS
	A. General:  Where specification and reference documents conflict, the Owner and design engineer will make the final determination of the applicable document.
	B. Design:
	1. Minimum Design Loads for Buildings and Other Structures – ASCE Standard ASCE/SEI 7-10.
	2. International Building Code (2012 edition).
	3. FHWA-NHI-10-024 and FHWA-NHI-10-025 – Mechanically Stabilized Earth Wall and Reinforced Soil Slopes Design and Construction Guidelines – Volumes I and II;
	4. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls, (2nd Edition);
	5. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual;

	C. Modular Block Units:
	1. ASTM C140 – Testing Methods of Sampling and Testing Concrete Masonry Units;
	2. ASTM C1262 – Standard Test Method for Evaluating the Freeze-Thaw Durability of Manufactured Concrete Masonry Units and Related Concrete Units;
	3. ASTM C1372 – Specification for Segmental Retaining Wall Units;
	4. ASTM D6638 – Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks)
	5. ASTM D6916 – Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

	D.  Welded Wire Fabric
	1. ASTM A82 – Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
	2. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; and
	3. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.

	E. Geosynthetics
	1. AASHTO M288-06 Geotextile Specification for Highway Applications;
	2. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing;
	3. ASTM D4595 – Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method;
	4. ASTM D4759 – Practice for Determining Specification Conformance of Geosynthetics;
	5. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles;
	6. ASTM D5262 – Test Method for Evaluating the Unconfined Creep Behavior of Geosynthetics;
	7. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method;
	8. ASTM D5818 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage;
	9. ASTM D6637 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; and
	10. ASTM D6706 – Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil; and
	11. ASTM D6992 – Standard Test Method for Accelerated Tensile Creep and Creep-Rupture of Geosynthetic Materials Based on Time-Temperature Superposition Using the Stepped Isothermal Method.

	F. Soils
	1. AASHTO T-104 – Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate
	2. AASHTO T-267 – Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition;
	3. AASHTO T-289 – Determining pH of Soil for Use in Corrosion Testing;
	4. ASTM D422 – Test Method for Particle-Size Analysis of Soils;
	5. ASTM D698 – Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort;
	6. ASTM D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort;
	7. ASTM D2487 – Test Method for Classification of Soils for Engineering Purposes (Unified Soil Classification System);
	8. ASTM D3080 – Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions;
	9. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
	10. ASTM D4767 – Test Method for Consolidated-Undrained Triaxial Compression Test on Cohesive Soils; and
	11. ASTM D4972 – Standard Test Method for pH of Soils.

	G. Drainage Pipe
	1. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; and
	2. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and Fittings


	1.04 SUBMITTALS
	A. Product Data:  At the time of bid, the General Contractor shall submit technical specifications and product data from the manufacturer’s for the following:
	1. Geosynthetic Reinforcement.
	2. Facing System.
	3. Drainage Pipe.
	4. Drainage Composite.
	5. Geotextile Filter
	6. If Modular Block is used, material tests specified in Part 2.01 (2.10) of this specification prior to wall construction

	B. Qualification Data Submittal:  Per Part 1.05(A) (1.5(A))
	C.  Design Submittal.
	1. If Owner furnishes construction drawings for the MSE, no design submittal is required by the General Contractor.
	2. If the General Contractor is to furnish construction drawings for the MSE, drawings shall be submitted to the Owner at least 45 days prior to ordering MSE structure materials.
	3. If the General Contractor or Developer is to furnish construction drawings for the MSE, three (3) sets of drawings shall be submitted to the Owner for review and approval. The submittal shall include the following:
	a. Signed, sealed and dated drawings and calculations prepared in accordance with Lowe’s Design and Development Criteria (LDDC).
	b. Statement of DEOR experience and documentation as specified in Part 1.05 (1.5).
	c. DEOR certificates of insurance.


	D. Samples for Initial Selection:  For the following:
	1. Facing System.
	2. Modular Block (if used)
	3. WWF (if used)

	E. Samples for Verification:
	1. Full-size units of Facing System and Modular Block
	2. Geosynthetic Reinforcement
	3. Geotextile Filter


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  The MSE Contractor shall document compliance with the following:
	1. Experience:
	a. Construction of no less than 500,000 square feet of MSE structures within the five-year-period that precedes the project.
	b. Construction experience with a minimum 100,000 square feet of MSE structures with the proposed facing system (i.e. modular block or WWF)
	c. Construction of five (5) MSE structures with heights that are comparable (within 4 feet) to that proposed; and,
	d. Construction of at least 100,000 square feet of the modular block system proposed within the past two years.

	2. Experience documentation to include:
	a. Project name and location
	b. Date of construction
	c. Contact information of Owner or General Contractor
	d. Type of MSE facing system used and if modular block provide type
	e. Maximum MSE structure height constructed
	f. Face area of MSE structure

	3. License: Installer shall be a Licensed Contractor in the state where the project is located (if applicable in location where project is located).
	4. General Contractor- Furnished MSE Structure Design: Where the General Contractor is to furnish a design submittal for the Owner’s review and approval, the design engineer of record shall meet the following requirements:
	a. The MSE structure Design Engineer of Record (DEOR) shall be licensed in the state or province where the project is located.
	b. The DEOR shall be independently capable of performing all internal and external stability analyses, including those for compound and global failure.
	c. The DEOR shall provide documentation to verify at minimum 40,000 square feet of MSE structure during each of the preceding five years; 100,000 square feet of MSE structures with the proposed facing system type; and, 20,000 square feet of the specif...
	d. Documentation required shall include project name and location; date of design; contact information for client; type of MSE facing system; specified modular block, maximum MSE structure height; and, face area of each MSE structure.
	e. The Owner reserves the right to reject the design services of engineers who, in the sole opinion of the Owner, do not possess the required engineering capability.



	1.06 QUALITY CONTROL
	A. The Owner shall review all submittals for materials, design, DEOR qualifications and MSE structure Contractor qualifications
	B. The Owner shall appoint, at its cost, an Inspection Engineer who is experienced with the construction of MSE structures to perform inspection and testing.
	C. The Inspection Engineer shall perform the following:
	1. Inspect the construction of the MSE structure for conformance with construction drawings and the requirements of this section.
	2. Verify soil installed in the reinforced soil zone conforms specification found in 2.04 (2.4) or as specified on the construction drawings.
	3. Verify fill soil installed in retained and foundation zones exhibits shear strength specified by the DEOR.
	4. Verify shear strength of insitu soil assumed by DEOR is appropriate.
	5. Inspect and document soil compaction in accordance with these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Test elevation; and
	h. Distance of test location behind MSE structure face.

	6. Insure that excavated slopes are bench-cut;
	7. Notify the MSE structure Contractor of deficiencies and provide Contractor with opportunity to repair;
	8. Notify General Contractor and Owner of any deficiency that has not been corrected; and
	9. Document inspection results.

	D. Owner’s engagement of Inspection Engineer does not relieve MSE Contractor of responsibility to erect the MSE structure in accordance with construction drawings and these Specifications
	E. Compacted density and moisture content of soil in the reinforced soil zone shall be tested in accordance with the following:
	1. At least once per every 1000 square feet (in plan) per 8-inch-thick vertical lift; and
	2. At least once per every 2 feet of vertical MSE structure erection.

	F. The MSE structure Contractor, General Contractor, and Inspection Engineer shall provide a written and notarized certification to the Owner that states that the MSE structure has been constructed in accordance with the approved construction drawings...

	1.07 WARRANTY:
	A. MSE structure Contractors shall be required to provide a five (5) year labor warranty on each Lowe’s project.  This labor warranty is in addition to a ten (10) year product warranty provided by the modular block unit manufacturer.  All invoices ind...

	1.08 PRE-CONSTRUCTION MEETING
	A. The Owner reserves the right to require a pre-construction meeting.  The Owner will determine the location and agenda of the meeting.
	B. If a pre-construction meeting is required, the General Contractor shall be responsible for its arrangement.  Required attendance shall include the General Contractor, DEOR, Wall/RSS Contractor, Grading Contractor, the Inspection Engineer and the In...
	C. Pre-Construction Meeting Agenda:
	1. DEOR to explain all aspects of the MSE structure construction drawings;
	2. DEOR to explain the required bearing capacity of soil below the MSE structure to  the Inspection Engineer;
	3. DEOR to explain the required shear strength of fill soil in the retained and foundation zones to the Inspection Engineer;
	4. DEOR to explain the shear strength of in-situ soil assumed by the DEOR to the Inspection Engineer;
	5. DEOR to explain any measures that are required to coordinate the installation of utilities or other obstruction in the reinforced zone.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. The MSE structure Contractor shall inspect the materials upon delivery to assure that proper type, grade, and color material has been received
	B. The MSE structure Contractor shall store and handle all materials in accordance with manufacturer's recommendations, as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature changes, contaminants, corro...
	C. The MSE structure Contractor shall protect the materials from damage.  Damaged material shall not be installed in the MSE structure.
	D. Geosynthetics
	1. All geosynthetics shall be handled in accordance with ASTM D4873.  Materials shall be stored off the ground and protected from precipitation, sunlight, dirt, and damage.
	2. Geosynthetic reinforcement shall be marked in such a manner as to make the style of the material readily identifiable to both the construction crew and the Inspection Engineer after the manufacturer’s packaging is removed.


	1.10 PROJECT DESIGN
	A. The MSE structure Design Engineer of Record (DEOR), shall coordinate project design with project Civil Engineer, project Geotechnical Engineer and Owner.
	B. If engaged by the Owner, or if engaged by the General Contractor, the MSE DEOR shall provide the Owner a certificate of professional liability insurance to verify the following amounts of coverage:
	1. Professional Liability Insurance - $2 million per claim with $2 million general aggregate.
	2. Commercial General Liability - $2 million per occurrence with $4 million general aggregate. Josh - can you verify general and auto requirements
	3. Automotive Liability
	a. Bodily Injury - $1 million each occurrence
	b. Property Damage - $1 million each occurrence
	c. General Aggregate - $2 million


	C. The DEOR shall be furnished the information required to perform the design in accordance with this section, including the following:
	1. the most current version of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;
	2. the electronic CAD file;
	3. the report of geotechnical investigation and all relevant supplemental reports;
	4. the Geotechnical Engineer’s recommendation for effective shear strength and total shear strength (as applicable) parameters for insitu soils at the MSE structure and soil that may potentially be used as fill soil in the reinforced, retained, and fo...


	1.11 SAFETY FENCE
	A. A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height.  Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authoritie...

	1.12 PROJECT CONDITIONS
	A. The Contractor shall inspect on-site grades and conditions prior to construction.  The Owner and DEOR shall be notified immediately if on-site conditions differ from those upon which the wall design is based.
	B. The Inspection Engineer shall verify that the in-situ soil shear strengths assumed by the DEOR are adequately conservative.


	PART 2 -  PRODUCTS
	2.01 MODULAR BLOCK RETAINING WALL UNITS
	A. Manufacturer Experience – All units for a given project shall be obtained from a single manufacturer.  Manufacturer shall have a minimum of 1 year experience and shall have produced at least 100,000 square feet of the units.
	B. Modular block retaining wall and cap units shall satisfy the criteria of ASTM C1372 except as follows:
	1. Wall and cap units shall exhibit a minimum 28-day compressive strength of 4000 psi.
	2. Unit dimensions shall not differ more than ±1/8 inch except height.  The height of units shall not differ more than ±1/16 inch from the manufacturer’s and DEOR’s specified dimensions and other units shipped to the job site, as measured in accordanc...
	3. A report of test results that demonstrate compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 120 days of block delivery.

	C. Freeze-thaw durability
	1. Freeze-thaw durability of wall and cap units shall be evaluated in accordance with ASTM C1372.
	2. A report of test results that demonstrates compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 24 months.

	D. Inter-block shear properties of modular blocks shall be evaluated in accordance with ASTM D6916.
	E. Connection strength between modular block units and geosynthetic reinforcement shall be evaluated in accordance with ASTM D6638.
	F. All units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or permanence of wall construction or create an unsatisfactorily appearance as determined by the Owner. ...
	G. Unit-to-unit setback shall correspond to a batter no less than 4 degrees as measured from the vertical plane.
	H. Modular block system are approved for use as follows:
	I. If the Owner furnishes construction drawings for the modular block retaining wall, then the base bid shall include the specified block system.  An alternate bid may be submitted in addition to the base bid.  However, the alternate bid must comprise...
	J. The Owner reserves the right to reject any approved modular block system based on specific project concerns or site conditions.

	2.02 WELDED WIRE FABRIC
	A. Welded wire fabric shall be used only for MSE applications where the batter of the structure’s face is 6 degrees or more as measured from a vertical plane.
	B. Welded wire fabric may be used as a component of the MSE structure facing system only if the face is to be vegetated or where fill immediately behind the WWF will comprise rock.  Other applications of WWF as a structure’s face shall require the pri...
	C. Physical Properties
	1. WWF and struts shall be fabricated of steel wire that satisfies the criteria of ASTM A82.
	2. The WWF and struts shall satisfy the criteria of ASTM A185.
	3. WWF and struts shall be zinc-coated (hot-dip galvanized) in accordance with the requirements of ASTM A123.
	4. Minimum wire diameter of WWF and struts is 0.2043 inches (Gauge No. 4).  The maximum distance between WWF wires is 4.0 inches (i.e. W-Number 4x4-W4.0/W4.0).  DEOR shall specify WWF and struts with greater wire diameter and smaller apertures if indi...
	5. WWF shall comprise L-shaped “baskets” with a maximum width and height of 18 inches.


	2.03 GEOSYNTHETIC EARTH REINFORCEMENT
	A. Geosynthetic reinforcement may comprise geotextiles or geogrids manufactured from polyester (PET) or high-density polyethylene (HDPE).
	B. The ultimate tensile strength (TULT) of geosynthetic reinforcement shall be measured in accordance with ASTM D4595 or ASTM D6637.
	C. Geosynthetic-Soil Friction Properties
	1. Coefficient of soil-geosynthetic-soil interaction for evaluation of pullout resistance shall be measured in accordance with ASTM D6706.
	2. Coefficient of direct sliding (CDS) shall be measured in accordance with ASTM D5321.
	3.  The geosynthetic pullout and interface shear characteristics shall be assessed in accordance with Section 3.4 of FHWA NHI-10-024.

	D. Long-Term Tensile Strength – long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5.2 of FHWA NHI-010-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-024.
	2. Minimum installation damage reduction factor (RFID) shall be 1.05.  Value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure.
	3. Minimum durability reduction factor (RFD) shall be 1.1. Overall factor of safety (FS) shall be 1.5 for all MSE structures.

	E. The value of Tal shall be 1,100 lb/ft or greater.
	F. Polyester Reinforcement
	1. Reinforcement manufactured from PET shall exhibit an average molecular weight greater than 25,000 (Mn > 25,000) and a carboxyl end group less than 30 (CEG<30).  Reinforcement that comprises PET is limited to use in soil that exhibits a pH between 3...
	2. Reinforcement manufactured from PET shall not be used in applications where it is inserted in precast concrete panels or blocks.

	G. High-Density Polyethylene Reinforcement – HDPE geogrid reinforcement manufactured using a punch and draw process may not be compatible with most of the modular blocks currently approved by the Owner because the geogrid can create point loads that r...

	2.04 REINFORCED SOIL FILL
	A. MSE Retaining Wall
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<10 (ASTM D4318).
	2. Organic Content - <1% (AASHTO T-267).
	3. If PET geosynthetic is used then 3<pH<9 (ASTM D4972).
	4. If HDPE geosynthetic is used then pH>3 (ASTM D4972).
	5. Shear Strength – the effective angle of internal friction shall be at least 30 degrees.
	6. Soundness – soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	B. Geosynthetic Reinforced Soil Slope
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<20 (ASTM D4318).
	2. If PET geosynthetic is used then 3<pH<9.
	3. If HDPE geosynthetic is used then pH>3.
	4. Shear Strength – the effective angle of internal friction (’) shall be at least 30 degrees.
	5. Soundness – the soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	C. Reinforced fill soil for MSE structures where PET geosynthetic reinforcement is used shall not comprise crushed or recycled concrete.
	D. Reinforced fill soil for all MSE structures shall not comprise shale, recycled asphalt, or any other type of material that has a tendency to degrade, creep or experience a loss of shear strength over time.

	2.05 GEOTEXTILE FILTER
	A. Geotextiles used for separation and stabilization applications shall be specified in accordance with AASHTO M288-06.
	B. Geotextiles used in filter applications shall comprise needle-punched nonwoven or woven monofilament polypropylene material.  The physical and hydraulic properties of geotextile filters shall be specified in accordance with AASHTO M288-06.

	2.06 MODULAR BLOCK UNIT CORE FILL
	A. Granular fill soil shall be placed within all modular block units that are manufactured with a hollow core that penetrates both the top and bottom of the unit.
	B. Modular block unit fill shall satisfy ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP) with a maximum particle size of 1.5 inch.

	2.07 LEVELING PAD
	A. A leveling pad shall be installed below the face of MSE retaining walls with a modular block face.
	B. The leveling pad may comprise gravel that satisfies ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP).  It may also comprise concrete that satisfies criteria for Class B as defined in AASHTO Division II, Section 8.1.2.

	2.08 DRAINAGE
	A. Drainage Gravel:
	1. Gravel used in drainage applications of all MSE structures shall comprise material that satisfies ASTM C33 criteria for classification as No. 57 or No. 67 stone.

	B. Drainage Composite:
	1. Drainage composites may be used to construct a chimney drain between the reinforced and retained soil zones.  If a drainage composite is used, it shall comprise one of the following:
	a. J-Drain 302 as manufactured by JDR Enterprises, Inc. of Alpharetta, GA (ph. 800-843-7569, www.j-drain.com);
	b. AmerNet 4 as manufactured by American Wick Drain Corporation of Monroe, NC (Ph. 800-242-9425, www.americanwick.com); or
	c. StrataDrain as manufactured by Strata Systems, Inc. of Cumming, GA) ph. 800-680-7750, www.geogrid.com).

	2. Alternate drainage composites may be submitted for Owner review and approval.  However, they shall comprise two layers of nonwoven needle-punched polypropylene geotextile laminated to a polyethylene or polypropylene geonet core.  Drainage composite...

	C. Drainage Pipe:
	1. Drainage collection pipe shall be a perforated or slotted HDPE or PVC pipe.  Perforations or slots shall be sized to prevent migration of core fill gravel into the pipe.
	2. HDPE Drainage pipe shall be manufactured in accordance with ASTM F405.



	PART 3 -  WALL DESIGN REQUIREMENTS
	3.01 GENERAL
	A. Design of MSE structures shall satisfy these specifications.  Where local design or building code requirements exceed these specifications, the local requirements shall be satisfied.
	B. Additional design requirements are presented in Section 200 – Lowe’s Development and Design Criteria.  The DEOR, as well as the project Geotechnical and Civil Engineers shall review this document and shall incorporate requirements as applicable.
	C. Statement of Design Certification
	1. DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	a. “I (full name) certify I have read and understand specifications DIVISION 02800 – (Forthcoming Section 323223) – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and Section 200 – Lowe’s Development and Design Crit...

	2. The DEOR shall note any exceptions to these specifications that have been approved by the Owner. Any exceptions shall be clearly indicated in the DEOR statement.
	3. Approval of exceptions by Lowe’s must be made in writing by the Director of Engineering and Construction for the region in which the site is located.


	3.02 METHODOLOGY
	A. MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 200 – Lowe’s Development and Design Criteria;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	B. Reinforced Soil Slope designs shall be based upon these specifications and one of the following
	1. Section 200 – Lowe’s Development and Design Criteria; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	C. These Specifications and Section 200 – Lowe’s Development and Design Criteria prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls or National Concrete Masonry Association’s S...


	PART 4 -  EXECUTION
	4.01 GENERAL
	A. All work shall be performed in accordance with OSHA requirements.
	B. All work shall be inspected by the Inspection Engineer who shall be engaged by the Owner.

	4.02 EXAMINATION
	A. Examine areas indicated to receive structure construction, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	4.03 PREPARATION
	A. Fill Soil:
	1. Inspection Engineer shall verify that fill soil installed in the reinforced soil zone satisfies the criteria of this section.
	2. Inspection Engineer shall verify that fill soil installed in the foundation and retained soil zone satisfies the specification of the DEOR as shown on the construction drawings.  At a minimum, the foundation and retained soil zone shall be proofrol...

	B. Excavation:
	1. Contractor shall excavate to the lines and grades required for construction of the MSE structure as shown on design drawings.  Contractor shall minimize over-excavation.  Excavation support, if required, shall be the responsibility of the Contractor.
	2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications by the DEOR and Division 2 Section 02300 – Earthwork (Forthcoming Division 31 Section 312000 –Earthmoving).
	3. Embankment excavations shall be bench cut.

	C. Foundation Preparation:
	1. Prior to construction of the MSE structure, reinforced soil zone shall be cleared and grubbed.  Topsoil, brush, frozen soil and organic material shall be removed.  All foundation soil that Inspection Engineer designates as unsuitable shall be remov...
	2. Following excavation for the reinforced soil zone foundation, the Inspection Engineer shall evaluate in-situ soil in the foundation and retained soil zones.
	a. Inspection Engineer shall verify shear strength of in-situ soil assumed by the DEOR is appropriate.  Inspection Engineer shall immediately stop work and notify Owner if in-situ soil shear strength is found to be unsuitable.
	b. Inspection Engineer shall verify that the foundation soil exhibits sufficient allowable bearing capacity.


	D. Leveling Pad
	1. Leveling pad is required for modular block retaining walls.
	2. Leveling pad shall be constructed of materials per this specification.
	3. Leveling pad shall be a minimum of 6 inches thick and 1at least 12 inches wider that the proposed modular block units. It shall be constructed to provide a level and hard surface on which to place the first course of modular block units.
	4. Gravel used for a leveling pad shall be compacted with a minimum of three passes of a vibratory sled and to the satisfaction of the Inspection Engineer.


	4.04 MSE STRUCTURE INSTALLATION
	A. MSE structure shall be constructed in accordance with the construction drawings, these specifications, and the recommendations of the manufacturers of the MSE structure components.  Where conflicts between the manufacturers’ recommendations and the...
	B. Internal drainage components (i.e. drain pipe, drainage blanket, chimney drain, and geotextile filter) shall be installed as shown on the construction drawings.
	C. Geosynthetic Reinforcement Installation
	1. Geosynthetic reinforcement shall be installed at the locations and elevations shown on the construction drawings and on fill soil that level and compacted to specification.
	2. Panels of geosynthetic reinforcement shall be tensioned such that folds and wrinkles are removed before fill soil is placed.  Panels shall be staked or anchored as necessary to maintain taut condition.
	3. Adjacent reinforcement panels shall be abutted. Reinforcement panels may overlap at MSE structure radii.
	4. Rubber tire vehicles may operate directly on geosynthetic reinforcement at speeds less than 10 mph.  Sudden braking and turning shall be avoided.  Tracked vehicles may not operate directly on geosynthetic reinforcement with less than 8 inches of co...

	D. Modular Block Unit Installation
	1. Modular block units shall be installed at locations and elevations shown on the construction drawings.
	2. Modular block core fill gravel shall be installed within all modular units with vertically-oriented cores that penetrate the top and bottom of the unit.  Core fill shall also be placed behind the unit to a distance of at least 12 inches.
	3. Core fill gravel and reinforced fill soil shall be installed after placement of each course of modular block units.  No more than one course of modular block units may be stacked before core fill gravel and reinforced soil is installed.
	4. If approved by the modular block unit manufacturer, asphalt shingles may be used as shims between courses of block units that do not coincide with layers of geosynthetic reinforcement.  Use of other types of shim material is not permitted without p...
	5. Broken, chipped, stained, or otherwise damaged units shall not be placed in the wall.
	6. Cap units shall be secured with an adhesive in accordance with the modular block manufacturer’s recommendations.

	E. Welded Wire Fabric Form Installation
	1. Welded wire fabric baskets shall be installed at locations and elevations shown on the construction drawings.
	2. Basket forms shall be overlapped a minimum of 4 inches and secured with reinforcing steel wire.
	3. Steel struts shall be spaced no more than 24 inches O.C.

	F. Fill Soil Placement
	1. For MSE structures with modular block facing units, at elevations that correspond to layers of geosynthetic reinforcement, the top of the compacted soil lift behind the course of modular blocks shall be 2 inches above the top of modular blocks.
	2. Soil installed in the reinforced zone of the MSE structure shall be compacted as follows:
	3. Within 4 feet of the wall face, soil shall be compacted using only walk-behind equipment and to within 93 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 90 percent as measured in accordan...
	4. Within 18 inches of a pavement section, soil shall be compacted to within 100 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 97 percent as measured in accordance with ASTM D1557 (modified...
	5. Soil shall be installed in lifts that do not exceed a compacted thickness of 8 inches.
	6. Compaction requirements for walls taller than 45 feet will be evaluated by the Owner on a case-by-case basis.
	7. Heavy (i.e. ride-on) equipment shall not be operated within 4 feet of the MSE structure face.
	8. At the end of each work day, the surface of the last lift of reinforced soil shall be graded away from the MSE structure face and compacted.
	9. General Contractor shall protect the MSE structure against surface water runoff at all times by using of berms, diversion ditches, temporary drains, and other measures necessary to prevent damage to the MSE structure.

	G. The tolerances for construction of a modular block retaining wall shall be as follows:
	1. Batter Tolerance - finished wall batter shall be within 2 degrees of the design batter for the specified modular block unit.
	2. Horizontal Tolerance – elevation of modular block units shall deviate no more than 1 inch over a span of 10 feet when measured using a straight edge placed horizontally across the top of the modular block course.
	3. Vertical Tolerance – wall face shall deviate no more than 2 inches over a span of 10 feet from a plane defined by a straight edge that is oriented vertically and placed against the wall face.


	4.05 OBSTRUCTIONS IN REINFORCED SOIL ZONE
	A. The MSE structure Contractor shall provide for obstructions in the reinforced soil zone in accordance with the construction drawings.
	B. If there are obstructions in the reinforced soil zone for which the construction drawings do not account, affected portion of the MSE structure shall not be built until a written description of the required procedures is provided by the DEOR.

	4.06 COMPLETION
	A. A minimum of 12 inches of low-permeability fill shall be placed over the reinforced soil zone of the MSE structure.  The soil shall be graded to prevent ponding of water behind the MSE structure.
	B. The General Contractor shall confirm that as-built modular block wall geometries conform to requirements  of this section.  The General Contractor shall notify the Owner of any deviations.
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	PART 1 -  GENERAL
	1.01 NATIONAL ACCOUNT PRICING
	1.02 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.03 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.
	15. Flow Sensors
	16. Master Valves


	1.04 DEFINITIONS
	A. Circuit or Lateral Piping:  Downstream from control valve to sprinklers, drip emitters, drip tubing or drain valves.  Piping is under pressure only during remote control valve operation and flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.05 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Other Components.  The location of backflow preventers, mainline piping, remote control valve piping, flow sensors and master valve is approximate and should adhere to the following conditions:
	1. Backflow preventer should be located directly in line with water meter and in accordance with local water district regulations for setback from sidewalk, street and/or curbs.
	2. Mainline piping shall be located a minimum of 12” behind curbs or sidewalks. Alignment of mainline piping shall be straight runs with 90 degree intersections. Where piping must follow curvilinear boundaries, the degree of deflection should not exce...
	3. Sprinkler heads spacing and location are shown to provide 100% coverage within fixed or identified boundaries within the landscape. Sprinkler head spacing shall never be stretched beyond the rated radius of the sprinkler head being installed. Addit...
	4. Drip emitters and drip tubing locations shall be adjusted to fall within the drip line of the tree or shrub that is to be irrigated. Drip tubing spacing shall be adjusted to be evenly spaced within the designated planter or plant bed. Do not reduce...


	1.06 SUBMITTALS
	A. Product Data:  Irrigation product to be used shall be submitted as an upload to the Owner via “Civil Submittals” folder on Site Folio.
	1. As an alternative Product Data may be submitted in a quantity of 3 copies in 8-1/2” x 11” three ring notebooks, labeled with the date, job name, location, contractor name and contact number. Submittal shall contain a table of contents conforming to...
	2. The first submittal is expected to be complete with catalog cuts, circled model numbers, certificates of compliance for piping or PVC solvent, or other materials.
	3. Lowe’s expects no more than 2 submittals are necessary. Submittals exceeding two will be billed at an hourly rate of not less than $100.00/hour for a minimum of 2 hours. Each time notebooks are submitted a new submittal date shall be shown below th...
	4. Work may not be initiated without complete approval of the submitted information. Starting work without written consent by the Owner shall be at the contractor’s risk.

	B. Wiring Diagrams:  For power, signal, and control wiring if equipment includes wiring.
	C. Design Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as ...
	1. Drawings to include irrigation system design or shop drawings including but not limited to piping, sprinkler heads, valves, wiring, and controls.
	2. Drawings shall include layout referenced to adjacent rights-of –ways if required to be irrigated.
	3. Drawings shall show:
	a. Static pressure (psi) and gallons per minute (gpm) upon which the design is based;
	b. Complete system layout indicating placement of piping, controls, control boxes, valves, required sleeves, etc…
	c. All pipe sizes, materials and class ratings
	d. All manufacturers and model numbers
	e. Design calculations for each zone
	f. Specifications for each type of sprinkler head showing nozzle, spray pattern, radius, gpm/head, operation psi, size, etc…
	g. Detailed installation requirements must be provided for all irrigation system components
	h. A comprehensive written specification must accompany the drawings; and,
	i. All design, drawings, specifications and materials must be approved by the Owner prior to the start of any installation of the irrigation system.
	j. Design intent, inclusive of maximum flow rate, delivery water pressure and the number of stations that can be operated at one time.
	k. Drawing shall include a separate water meter dedicated for landscape irrigation.
	l. Indicate location of irrigation controller with 120 volt power. Controller shall be located as indicated on the Drawings.
	m. Drawings shall include a completed WeatherTRAK Smart Water Manager Installation and Programs Settings Worksheet.
	n. Indicate location and size of flow sensor and master valve.
	o. Indicate location of rain sensor transmitter in relationship to irrigation controller.


	D. Qualification Data:  For qualified Installer, see Part 1.06.
	E. Irrigation Zone Charts. Two color copies of irrigation zone charts shall be submitted before final payment can be made. Both charts shall be laminated and one chart shall be located within each controller for future reference.
	F. Controller Programming:  Complete the controller manufacturer’s site profile worksheet and provide two laminated copies, one that is left behind in the controller with the irrigation zone charts. Send a copy to HydroPoint Data Systems via fax or em...
	G. “As-Built” (Record) Drawings: The Contractor shall maintain one record set of drawings of the irrigation system in good condition at the site and mark on them the exact ‘record’. The Contractor shall make a daily record of all work installed during...
	1. At the time of the irrigation mainline test, the Contractor shall provide a preliminary set of “As-Built” (Record) drawings to the Owner.
	2. On or before the date of final inspection, the Contractor shall deliver 2 sets of As-Built drawings to the Owner. As-Built information furnished on a CD will take the place of one set of As-Built drawings. The delivery of this information shall not...

	H. Operation and Maintenance Data:  Contractor to furnish two (2) each for sprinklers, controllers and automatic control valves to include in operation and maintenance manuals. Manuals may be loose-leaf and shall contain complete exploded drawings of ...

	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installation Contractor must have completed a WeatherTRAK Authorized Contractor Education program prior to installation of the WeatherTRAK Controller. Any Lowe’s contractor may obtain training in person or online at no cost by calling HydroPoint at...
	2. An employer of workers that include a Certified Irrigation Contractor qualified by The Irrigation Association, and partner with the EPA WaterSense Program www.epa.gov/watersense.  A listing of certified individuals can be found on The Irrigation As...
	3. A valid Landscape Contractor’s License (where required), and local business license.

	B. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety order of Division of Industrial Safety; the Uniform Building Code and other applicable laws and regulations, including any regulatory authorities hav...
	2. Should the contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	C. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper ti...
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Equipment powered by 120 volt power to be UL approved. Certificates of comp...
	E. Substitutions
	1. The Contractor shall submit reason for substitution request that supports design criteria. Submittal must be in written form. Reasoning shall support system improvements such as extended warranty, improvements to long-term system maintenance or usa...
	2. The Contractor shall use materials as specified on the drawings and within the specifications. Material other than that specified will be permitted only after written application by the Contractor and written approval by the Owner.
	3. Substitutions will only be allowed when in the best interest of the Owner.
	4. The installation of any approved substitution must be made to the satisfaction of the Owner and without additional cost.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping and fittings protected from direct sunlight by means of tarps, storage containers or other strategies to avoid long term exposure to UV rays.  Support to prevent sagging and bending.

	1.09 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner’s Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner’s written permission.


	1.010 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Gear Driven 2 units.
	2. Stream Spray Sprinklers:  5 units.
	3. Bubblers:  2 units.
	4. Emitters:  2 units.
	5. Drip-Tube System Tubing:  50 feet.
	6. Soaker Tubes:  50 feet.
	7. Quick Coupler Keys: Three quick coupler keys and matching swivel hose cells.
	8. Valve Keys: Two valve keys for gate valves
	9. Ball Valves: Two extra ball valve handles.
	10. Controller Keys: Two keys for each controller (note WeatherTRAK controller keys are owner furnished).
	11. Special Tools: Two sets of special tools required for removing, disassembling and adjusting each type of sprinkler and valve supplied on the project
	12. Valve Boxes: One complete valve box with covers.
	13. Lifting Tools: One cover lifting tool for valve box.
	14. Remote Control Valves: One valve diaphragm and solenoids.



	PART 2 -  PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. All piping shall be from virgin parent material. The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles and dents. All pipe shall be National Sanitation Foundation (NSF) appro...
	C. PVC Pipe:  Non Pressure Rated shall be Class 200.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.

	D. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, Schedule 40 or Class 315. Outside diameter of pipe shall be the same as iron pipe.
	1. Pipe shall be marked at intervals (not to exceed 5 feet) with the following: Manufacturer’s name or trade mark, nominal pipe size, schedule, PVC type and grade, SDR rating class, working pressure at 73 degrees and NSF approval.
	2. When connection is plastic to metal, male adapters shall be hand tightened, plus one turn with a strap wrench.
	3. PVC Socket Fittings:  ASTM D 2467 and D-2467-73 NSF approved, Schedule 40.
	4. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends, Schedule 40.
	5. Sleeves: Piping for sleeving shall be high impact type pipe PVC 2110, minimum Schedule 40.
	a. Main and lateral line sleeves are to be at minimum 2 times the diameter of the largest pipe to be sleeved.
	b. Control wire sleeves shall be sufficient to hold the quantity of control and common wires. Electrical wires are not to be placed in the same sleeve with water pipes.



	2.02 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. Galvanized piping shall not be permitted; where a short length of ferrous piping is required, threaded brass piping shall be used.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  #705 Gray NSF approved. Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.03 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.

	2.04 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, shall be manual angle valve, provide product indicated on Drawings.
	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa).
	c. Body Material:  Brass or bronze with ball or ground-key plug.
	d. End Connections:  Matching piping.
	e. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch (75-mm) diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Use only full-port models to reduce friction loss. Provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full



	2.05 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2-1/2 (DN 50) and smaller; flanged for NPS 3 (DN 65 and DN 80).
	e. Pressure regulator shall exceed the measured incoming delivery pressure to be regulated.


	B. Plastic Pressure Regulating Valves for Drip Control Kit:
	1. Basis of Design Product: Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Senninger
	b. Rainbird PRF series
	c. Hunter Industries, Inc., PCZ Series Drip Zone Valve Kit

	2. Description:
	a. Main Valve Body: high impact plastic, cycolac-plastic or glass-reinforced plastic.
	b. Pattern: in-line.
	c. Trip: high impact plastic
	d. End Connections: female or male IPS threaded connections. Socket-type, solvent welded connections are not acceptable.


	C. Water Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. CLA-VAL Automatic Control Valves.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts ACV; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.  Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	a. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	b. Pattern:  Angle-valve design.
	c. Trim:  Stainless steel.
	d. Pressure Rating:  Initial pressure of 150 psig (1035 kPa) minimum.
	e. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65) and larger.



	2.06 AUTOMATIC CONTROL MASTER VALVES
	A. Bronze, or Cast Iron Automatic Control Normally Open Models for Master Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	Superior Model 3100 or 3300 series
	Bermad Model 100 Series w/ ASCO low current draw solenoid
	Griswold Model 2160
	Wilkins series
	2. Description:  Cast-bronze body, normally open, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.07 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves (Normally Closed and Open Models):
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol 100 Series, 200B Series
	b. Hunter Industries Incorporated ICV Valve
	c. Rain Bird Corporation PEB or PESB Series
	d. Toro Company (The); Irrigation Division 252 or P-220 Series

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Pressure Regulating Valves (Normally Closed Only –NOT Allowed for Drip Applications):
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, P220 Series
	b. Rainbird, PESB-R Series, EFB-CP Series
	c. Hunter HBV Series, ICV Series

	2. Description:
	a. Cast bronze bodies and bonnets or for plastic models, glass-enforced nylon material including valve bonnet. Pressure regulation device can be a permanent or after –sale accessory as needed. Pressure regulation range shall be from 15 to 220 PSI.



	2.08 DRIP FILTERS
	A. Drip Filters
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, Plastic Y Filters
	b. Rainbird, RBY Filters
	c. Hunter Industries Inc., HY Filters

	2. Description:
	a. Case: High impact plastic or glass-reinforced nylon
	b. Screen: Removable stainless steel or plastic mesh
	c. Inlet: Male or female IPS threads.



	2.09 WIRED OR WIRELESS RAIN OR RAIN/FREEZE SENSORS
	A. Rain Sensors
	1. National Account Product (Owner furnished with WeatherTRAK Controller package).
	2. Manufacturers: Subject to compliance with requirements, one of the following will be part of the irrigation controller package:
	a. Irritrol, RFS 1000 Wired or Wireless Rain/Freeze Series
	b. Toro, TWRS Wired or Wireless Rain/Freeze Series
	c. Hunter, Wired or Wireless Rain-Clik



	2.10 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.11 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.13 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html
	b. Rain Bird Corporation. (1-800-724-6247. http://www.rainbird.com/contact.htm
	c. Toro Company (The); Irrigation Division. 888-384-9939.  http://www.toro.com/contact/index.html

	2. Description:
	a. Body Material:  ABS.
	b. Retraction Spring:  Stainless steel.
	c. Internal Parts:  Corrosion resistant.
	d. Pressure regulating


	C. Plastic, Pop-up “Fixed” Stream Spray Sprinklers with a 40 psi internal pressure regulator due to the optimum performance of a MP Rotator Nozzle:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS.
	b. Nozzle:  MP Rotator.
	c. Retraction Spring:  Stainless steel.
	d. Internal Parts:  Corrosion resistant.
	e. Pattern:  Adjustable, with flow adjustment.
	f. 40 psi internal pressure regulator


	D. Plastic Flood Bubblers (Pressure Compensating)
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol, 533 Bubbler Series
	b. Toro, 571 Flood Bubbler Series
	c. Rain Bird, 1400 Series
	d. Hunter PCB or PCN Bubbler Series

	2. Description
	a. Body Material: Corrosion-proof and rubber construction
	b. Pattern: Full circle
	c. Pressure: Pressure regulating
	d. Threads: ½” internal, IPS female threads.


	E. Plastic Shrub Sprinklers (only if used, see Lowe’s Development Criteria):
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS or other plastic.
	b. Pattern:  Adjustable, with flow adjustment.
	c. 40 psi internal pressure regulator



	2.14 QUICK COUPLERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Hunter Industries Incorporated.
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. For sites that use recycled or reclaimed water, use Acme-style quick couplers with purple-coded covers.


	2.15 DRIP EMITTER SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Industries Incorporated
	2. Netafim
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.

	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.


	D. Multiple-Outlet Emitter Systems:  Emitter with tubing and button-type outlets.
	1. Emitter:  With multiple outlets to deliver water to remote outlets.
	a. Body Material:  Plastic, with flow control.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.
	d. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.

	E. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	3. Drip tubing emitters shall be pressure compensating.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	G. Tree Root Watering Emitters:
	1. Hunter Industries, Inc., Hunter RZW specialty emitter.

	H. Off-Ground Supports:  Plastic stakes.
	I. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138 kPa).
	J. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	K. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	L. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.16 CONTROLLERS
	A. Manufacturers:  Subject to compliance with requirements, no substitutions will be accepted, provide product by:
	1. WeatherTRAK Smart Water Manager with 5 years ET Everywhere Service (National Account Pricing, furnished by Owner).

	B. WeatherTRAK Smart Water Manager 18-48 stations in 6-station increments or for systems less than 18 stations WeatherTRAK Light Commercial 6-18 stations in 6 station increments as approved by Lowe’s Design Engineering Director:
	1. Interior Control Enclosures:  UL compliance NEMA 3R rated, drip-proof, with key-lock entry and two matching keys.
	a. Body Material:  WeatherTRAK Smart Water Manager is Powder-coated cold-rolled steel WeatherTRAK Light Commercial is plastic.
	b. Mounting:    Surface type for wall.

	2. Control Transformer:  80-VA, 3.2 amp dual voltage (120 or 240 volts) with internal thermal fuse. Additional fuse protection shall be available on the power distribution PCB.
	3. Timing Device:  Adjustable, 24-hour, with 4 automated programming functions available for each station independently. Controller shall be capable of watering on any one of seven day water modes that can be assigned to any one of four programs.
	a. Non-volatile Memory: Real-time clock shall hold data for a period of 7-10 days, while all programming data shall be stored in non-volatile memory for up to 10 years.

	4. Sensor Compatibility:  Controller shall be compatible with both a wired or wireless rain sensor and Data Industrial IR-220 Series flow sensor series from 1” up to 4” size as well as “Insert-Type” models.
	5. Hand-held Remote Compatibility: The controller shall have direct compatibility with Rain Master “Pro MAS UA” and TRC “Commander” series hand-held remotes with cable extension from the receiver to the ET Pro2 central faceplate.
	6. Communication: Controller shall come standard with a wireless GPRS radio that provides two-way Internet communication between the controller and a web-based, password secured central software. This web application software shall have the ability to...
	7. Weather-Based Data: The controller shall be capable of receiving daily weather updates in the form of ET and adjusting a baseline calculated run time previously determined by the controller by integrating site and environmental values on a station ...
	8. Manual Watering: The controller shall have the ability to manually operate a single or all stations with user-defined run times from 1-99 minutes.
	9. AC Compatibility: The controller shall be compatible with optional AC input surge protection devices where applicable.
	10. Weather Validation: Daily ET data delivered to the controller shall be validated by internal climatologists before being sent to the controller. Direct connection to an on-site or off-site weather station without validation of delivered ET will no...


	2.17 Conduit: Underground plastic conduit for remote control wire to the controller or from the flow sensor to the controller shall be Schedule 80 Class III. FS W-C1094. Piping sweeps shall have a minimum radius of 12”.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Remote Control Wire: No. 14 AWG minimum, between controllers and automatic control valves (#12 AWG minimum for runs over 2,500 LF); color-coded different from feeder-circuit-cable jacket color; with insulation of different colors for different area...
	c. Wiring Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type wire-nut or connector, epoxy resin moisture seal, plastic molded enclosure, suitable for direct burial applications.
	1) 3M Direct Bury (DBY) splice kits by 3M Corporation, Austin, TX (512) 984-5667, no other equal will be accepted.


	2.18 Wiring: 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial. For wire installed in conduit use stranded THWN, 12 gauge wire per local and state electric code
	2.19 BOXES FOR AUTOMATIC CONTROL VALVES/QUICK COUPLERS
	A. Polymer-Concrete (or Injected Mold, or Structural Foam HDPE) Boxes:
	1. Location: Valve boxes shall be located in pervious landscape areas and shall not be subject to high traffic loading.
	2. Manufacturers: Valve boxes shall be constructed of polymer-concrete, injected-molded, or structural foam HDPE resin. Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Rain Bird VB-STD series.

	3. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Valve Box shall be Rectangular. Shut off Valves and Quick Coupler Valves shall be Round.
	c. Sidewall Material:  Polymer concrete or injected molded structural foam HDPE resin with lateral and vertical sidewall design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	d. Cover Material: Reinforced polymer concrete, or injected molded structural foam HDPE resin with cover design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	1) Color: Box and Lid to be green. (Local ordinances may require lids or boxes or both to be purple when recycled or reclaimed water is used – box and lid color shall be per local ordinance when recycled or reclaimed water is used).
	2) Lettering:  "VALVE BOX."



	B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches (75 mm) maximum.

	2.20 FLOW SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following; Creative Sensor Technology FSI-T10, FSI-T15 and FSI-T20 or Data Industrial – IR-220 Series (Badger Meter).  Only these models have direct compatibili...


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Existing utilities: Irrigation Contractor shall contact all appropriate utility companies prior to beginning installation, to locate underground utilities. Installation shall not commence until all underground utilities are located and marked.
	B. Schedule: The Irrigation Contractor shall carefully schedule the work with the Landscape Contractor in order to coordinate with other Site Contractors, Developers and Subcontractors. Schedule installation after completion of site grading. Irrigatio...
	C. Prior to Installation: Verify that the point of connection, flow rate, and static and dynamic pressures meet design criteria. Review planting plans in order to minimize conflicts between larger plant materials and irrigation heads. Review construct...
	D. Layout: It is the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure full and complete coverage (with 100% overlap) of all areas. Contractor shall make any necessary minor adjustments to layout as requir...
	1. Where possible, use same sprinkler with different nozzle that increases the radius to provide head-to-head coverage. Increase pipe sizing as needed to prevent hydraulically overloading the valve zone or causing unacceptable friction losses (higher ...
	2. For mainline pipe shown crossing parking lots, or parking lot islands, the mainline pipe shall be 12” inside the planting curbing. Avoid planting trees or shrubs directly above the mainline whenever possible.
	3. Do not install more than one remote control valve in a single rectangular valve box.
	4. Install quick couplers in 10” round valve boxes.
	5. If valve boxes are located in parking lot islands, install 6” from back of curb and away from corners where errant vehicular traffic may cause damage.
	6. Lay out work as accurately as possible to the submitted shop drawings.
	7. Sleeves are required wherever piping or electrical wires are placed under paved surfaces. Install sleeves prior to commencement of paving.
	8. Pipe sizes shall conform to those shown on the Drawings. Pipe size and valve size may not be changed unless approved in writing by the Owner.
	9. Where piping is shown on Drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planting (pervious) areas.

	E. Design Changes: Monetary consideration will not be made for any design change without written request by the Contractor and written approval by the Owner prior to implementing the change in the field. Monetary compensation for a design change appro...

	3.02 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section 02300 “Earthwork” (forthcoming Division 31 Section "Earth Moving").
	1. Perform all excavation as required for installation of the work included under this Section including shoring of earth banks if necessary. Restore all surfaces, existing underground installations, or other improvements damaged or cut as the result ...
	2. Should utilities not shown on the drawings be found during excavations, Contractor shall promptly notify the Owner for instructions as to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from h...
	3. Trenches shall be open vertical sided construction wide enough to provide free working space around work installed and to provide ample space for backfilling and compacting.
	4. When 2 pipes are to be placed in the same trench, a 6 inch space is to be maintained between pipes. The Contractor shall not install 2 pipes with one directly above the other.
	5. Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	6. All laterals and mainline trenches shall be sufficiently sloped to provide positive drainage through drain valves.
	7. Backfill into trenches once mainline piping, conduit or remote control wires have been installed shall be placed in 4” lifts and compacted to a minimum of 90%. Mechanical whackers or sheep foot shall be used to obtain this level of compaction. Usin...

	B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below sub-grade under pavement and slabs.
	C. Provide minimum cover over top of underground piping according the Drawing or at minimum provide  the following depths of cover:
	1. Irrigation Main Piping:  Minimum depth of 24 inches (600 mm) below finished grade, or not less than 12 inches (300 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping:  18 inches (300 mm).
	3. Drain Piping:  12 inches (300 mm).
	4. Sleeves:  24 inches (600 mm).
	5. Control Wires: 18 inches (300 mm).


	3.03 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.04 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. General:
	1. All pipe, fittings and valves shall be carefully placed in the trench. Interior of pipes shall be kept free from dirt and debris and open ends shall be closed by approved means when installation is not in progress.
	2. All lateral connections and other connections shall be made to the side of the mainline pipe, no top of pipe connections will be allowed.

	C. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	D. Install pipes in trench bedded at least 2 inches of finely divided material with no rocks or clods over 1 inch diameter to provide uniform bedding. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction. One ...
	E. Does not lay PVC pipe when there is water in the trench.
	F. Cutting PVC pipe will be with pipe cutter or hacksaw to ensure a square and even cut. Burrs at the cut ends shall be removed prior to installation of the pipe.
	G. Install piping free of sags and bends.
	H. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	I. Install fittings for changes in direction and branch connections.
	J. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	K. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install piping in sleeves under parking lots, roadways, and sidewalks.
	N. Install sleeves made of PVC pipe and socket fittings, and solvent-cemented joints.
	O. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.



	3.05 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Plastic Sprinkler Heads and Remote Control Valves shall use Teflon tape only. Teflon paste or joint compound is strictly forbidden from use.
	3. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.
	4. Use strap-type friction wrench to tighten.
	5. When connection is plastic to metal, male adapters shall be used. Male adapters shall be hand tightened plus one turn with the strap wrench.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	4. Joints shall be allowed to cure a minimum of one hour before applying any external stress on the piping and at least 24 hours before placing the joint under water pressure unless otherwise specified by the manufacturer.


	3.06 VALVE INSTALLATION
	A. Valve Boxes:
	1. Valve boxes shall be set 1” above finish grade in lawn landscape planting areas and 3” above finish grade in landscape planting beds where mulch will be applied.

	B. Shut-Off Valves: Shall be installed at the following locations (all in planted or lawn areas):
	1. After backflow preventer and prior to main supply loop.
	2. Between mainline and each remote control valve.
	3. All shut-off valves to be placed in valve boxes.

	C. Irrigation Control Valves/ Master Valves:  Shall be installed as shown in details and in accordance with manufacturer’s instructions and these specifications.
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Pressure regulating valves shall be adjusted so the most remote sprinkler heads operate at pressure specified.
	3. For valve boxes that incorporate drip valve assemblies, oversized or elongated boxes shall be used. The placement of the remote control valve, pressure regulator and filter shall allow the filter to be serviced (removed and replaced) within the val...
	4. Remote control and master valves shall be set plumb and level (parallel to piping) unless otherwise noted.
	5. No more than one remote control valve per valve box shall be installed which shall be placed parallel to one another whenever possible.

	D. Quick Coupling Valves:
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Installed on 3 elbow PVC Schedule 80 swing joint assembly.

	E. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	1. Install valves and PVC pipe with restrained, gasket joints.

	F. Pressure-Reducing Valves:  Install in boxes for automatic control valves.
	G. Drain Valves:  Install one (1) at mainline and one (1) per lateral line in underground piping in boxes for automatic control valves and at sufficient intervals to provide complete drainage of all piping

	3.07 SPRINKLER INSTALLATION
	A. General: All sprinkler heads within a zone shall be of the same type and have matched precipitation rates and shall operate at the same pressure. All sprinkler heads shall be pop-up type; permanent shrub risers are not permitted.
	B. Layout: Shrub beds and lawn areas are to be on separate valves (zones).
	1. Place part-circle pop-up sprinkler heads 6 inches from the edge of adjacent walks, curbs and mowing bands or paved areas.
	2. All sprinkler heads are to be adjusted for the proper radius and direction of spray pattern to prevent over spraying onto walks pavement or buildings.
	3. Heads are to be placed perpendicular to finished grade unless otherwise indicated on the Drawings.
	4. Sprinkler heads installed in lawn areas where turf has not been established shall be set 1 inch above the proposed finished grade. Heads installed in this manner will be lowered to grade when the turf is sufficiently established to allow walking on...

	C. Thoroughly flush out all water lines under a full head of water before installing heads, valves, and quick couplers. Maintain flushing for a minimum of three minutes at the valve located furthest from the water supply. Cap or plug all openings to p...
	D. Install sprinklers at manufacturer's recommended heights.
	E. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

	3.08 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. General: Type, arrangement, sizes, water flow data and mounting heights (when shown on the Drawings) as shown on Drawings and Details.
	1. Install freestanding emitters on pipe riser to mounting height indicated.
	2. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	3. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	4. Install drip tubes with direct-attached emitters on ground.
	5. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	6. Install off-ground supports of length required for indicated mounted height of device.
	7. Install application pressure regulators in piping near device being protected, and in control-valve boxes.
	8. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.


	3.09 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Controller shall be wall mounted in a locking box as shown on the Irrigation Drawings.
	2. Suitable electrical supply to be supplied by the Electrical Subcontractor. Applicable electrical codes from the regulatory jurisdiction shall take precedence in connecting the 110 volt electrical service to the controller. All high voltage wire sha...
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Install controller. Connect remote control valves to controller in sequence to correspond with station setting beginning with number 1, then number 3, then 3 etc…

	B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas. Where m...
	C. Provide expansion curl in control cable at intervals of 100 LF. Expansion curls are formed by wrapping at least 5 turns of wire around a one inch diameter pipe, then withdrawing the pipe.
	D. The main line shall have two spare wires installed its entire length and to the automatic controller. Label each end “Spare Wire”. A spare wire shall be installed and terminated with a 3DBY connector at each valve manifold. These un-used wires shal...

	3.10 CONNECTIONS
	A. Comply with requirements for piping specified in Division 2 Section 02510 “Water Distribution” (forthcoming Division 22 Section "Facility Water Distribution Piping") for water supply from exterior water service piping, water meters, protective encl...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.11 FLOW SENSORS
	A. Locate the flow sensor downstream of the master valve and upstream of the first remote control valve within a valve box.
	B. Flow meter size should be specified to operate within the irrigation system’s hydraulic requirements.  In some cases the flow meter size may be smaller than the specified mainline pipe.
	C. Install the flow sensor in a vertical orientation by using the solvent weld fittings to connect into the mainline pipe.  Locate the molded arrow on top of the flow sensor insert and confirm this is pointing parallel to the direction of water flow. ...
	D. Follow recommended reduction in mainline pipe sizing upstream and downstream of the flow sensor avoiding any changes in pipe direction within 5 pipe diameters downstream of this installation.
	E. Use a twisted pair of solid copper wire suitable for direct burial to connect the flow sensor to the controller.  Before making connection to the flow sensor, verify wire continuity with a multi-meter via an Ohms check.  Twist the field wires toget...
	F. Sensor wire shall be continuous without any wire splices unless absolutely necessary.  If necessary, locate wire splice in a round valve box that is clearly marked on the “as-built” drawings as a flow sensor junction box.
	G. Make a water-tight connection between the flow sensor wire and the direct burial wire back to the controller with 3M DBY connectors or an approved equal.
	H. Maximum cable length for 14 AWG wire shall not exceed 2500 linear feet. Be sure to leave sufficient flexibility in the wire to allow for changes in direction or for future servicing.
	I. Use different colored wire to distinguish between the red wire (+) and black wire (-).  Polarity must be maintained with terminating into the Flow sensor input in the irrigation controller.
	J. Do not place flow sensor wire in the same trench as any high voltage wires (120 volts and higher).  If flow sensor wire must cross over high voltage wires, it shall be done perpendicular to the high voltage line and have at least 10” of vertical se...
	K. Set the High Flow threshold value to be slightly higher than the station with the highest GPM demand.  Set the High Flow delay period depending on the irrigation system’s layout and mainline length.
	L. Set the No Flow threshold value slightly higher than the station with the lowest GPM.  Again set the No Flow delay period depending on the irrigation system’s layout and mainline length.
	M. Set the Leak Detection threshold value above the expected flow value for a single quick coupler or hose bib.  Again set the Leak Detection delay period depending on the irrigation system’s layout and mainline length.
	N. Conduct a test of each of these flow monitoring functions once the irrigation system is complete as part of the acceptance of this phase of installation.

	3.12 RAIN SENSORS AND RAIN/FREEZE
	A. Install owner-furnished product.
	B. Install in sensible place that will capture rain water effectively without overhead interference and with receivers mounted outside of any metal enclosures. Install wired type rain sensor wires to RS port on controller.  Activate the rain sensor pe...

	3.13 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification.
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  Affix controller name (e.g. “Controller A”) on inside of controller cabinet door with letters minimum 1 inch high. Affix a non-fading copy of irrigation diagram to cabinet door below controller name. Irrigation diagram to be sealed between t...
	2. Text: In addition to identifying each unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Equipment Tags: Install printed or engraved plastic-laminate remote control valve numbers corresponding to zones assigned on the Controller for each remote control valve. Tag number shall be affixed to remote control valve inside of valve box.
	D. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

	3.14 FIELD QUALITY CONTROL
	A. Tests and Inspections: All testing shall be completed under the supervision of the Owner or Owner’s Representative. Submit written requests for inspections to the Owner at least 3 days prior to the anticipated inspection date. The Contractor is sol...
	B. Contractor shall test the completed system to verify that the system operates according to the design criteria.
	C. The Contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work at all times. Any work covered (out of view) without approval of the Owner must be uncovered, if required for examination at the Contrac...
	D. Irrigation inspections shall consist of:
	1. Mainline Pressure “Hydrostatic” Test
	2. Leak Test
	3. Coverage Test
	4. Operational Test
	5. Final Inspection

	E. Mainline Pressure “Hydrostatic” Test: Shall be an inspection of the completed mainline installation prior to backfilling trenches, after welded PVC joints have cured as per manufacturer’s instructions. If mainline trenches are backfilled prior to c...
	1. Test to be completed after irrigation mainline, gate valves and quick couplers have been installed but prior to installing remote control valves.
	2. Open all isolation valves, fill all lines with water and shut off at meter. Pressurize the main with air to 100 psi and monitor gage for pressure loss for 4 hours. Leave fittings exposed throughout testing. Pressure mainline via a hand pump or air ...
	3. Leaks resulting from tests shall be repaired and tests repeated until system passes. Test all isolation valves for leakage. No additional work or payments will be allowed until all leaks are repaired and the pressure test requirements are met as no...

	F. Leak Test: Shall be an inspection of the completed installation of non-pressurized laterals.
	1. Test piping after laterals and risers are installed and system is fully operational. Charge system and leave trenches open to detect possible leaks.
	2. Repair leaks and retest until no leaks exist.

	G. Coverage Test: After installation of sprinkler heads, adjust sprinkler heads for proper radius and direction of spray pattern to prevent over spraying onto walks, pavement or building.
	H. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Any irrigation product will be considered defective if it does not pass tests and inspections.

	I. Final Inspection: Conduct final inspection in conjunction with the final inspection of lawn, shrub and tree planting.
	1. Final Inspection will not occur without the Owner’s possession of “As-Built” record drawings and without completing previously noted corrections, or without preparing the system for inspection

	J. Prepare test and inspection reports.

	3.15 PROGRAMMING
	A. Complete the WeatherTRAK Smart Water Manager Installation & Program Settings Worksheet, leave copy with controller and send copy to HydroPoint Data Systems via fax or email.  If the worksheet was already prepared, verify settings and correct as nec...
	B. Run each zone manually and walk site to complete WeatherTRAK Program Worksheet (provided with each controller). Program worksheet is a simple punch list that documents zone by zone site data including sprinkler type, soil type, plant type, sun expo...
	C. Enter set up information including date, time, time-zone and maximum active stations.
	D. Program days and times. Enter desired water day patterns, start times and water windows to meet site needs.
	E. Program stations in automatic mode by setting each station to Auto and then entering data from Program Worksheets including sprinkler type, soil type, plant type, sun exposure and slope (precipitation rate and root depth are adjustable for maximum ...
	F. For newly planted landscapes: stations and zones should be programmed in “User NO ET Mode” for a period of time (ranging from 15 to 45 days) to establish roots before being switched to “Auto Mode”. In “User NO ET Mode”, WeatherTRAK controller can b...

	3.16 STARTUP SERVICE & SERVICE ACTIVATION
	A.  Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.

	B. Service Activation
	1. NOTE:  SIMPLY STARTING-UP THE CONTROLLER AND RUNNING ON “USER NO-ET” MODE IS INCOMPLETE SERVICE ACTIVATION.  USER-NO ET MODE WILL NOT REALIZE WATER SAVINGS ANTICIPATED BY THE OWNER.
	2. Activate service to controller(s) by calling WeatherTRAK Customer Service at (800) 362-8774.
	3. Have ready: Controller Serial Number(s), Customer Name and Controller Address (process should take 7-10 minutes).


	3.17 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with turf areas and not more than 1/2 inch (13 mm) above, finish grade.

	3.18 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.19 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.20 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping, shall be the following:
	1. SDR 21, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping, shall be  the following:
	1. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	E. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 40, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	F. Risers to Aboveground Sprinklers and Specialties:  Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	G. Drain piping shall be the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.


	3.21 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron Gate valve, resilient seated; Iron Gate valve casing; and operating wrench (es).

	B. Throttling-Duty Valves:
	1. NPS 2 (DN 50) and Smaller:  Plastic automatic control valve.
	2. NPS 2-1/2 and NPS 3 (DN 65 and DN 80):  Plastic automatic control valve.

	C. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences and Gates.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete equipment bases/pads for gate operators, drives, and controls and post concrete fill.
	2. Division 26 Sections for electrical service and connections for motor operators, controls, limit and disconnect switches, and safety features and for system disconnect switches.
	3. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.

	C. Alternates:  Refer to Division 2 Section "Alternates" for description of Work in this Section affected by alternates.

	1.03 REFERENCE STANDARDS
	A. AASHTO M181 – Standard Specification for Chain Link Fence
	B. ASTM A153 – Standard Specification for Hot Dip Zinc Coating on Iron and Steel Hardware and ASTM A 641 – Standard Specification for Zinc-Coated Galvanized Carbon Steel Wire
	C. Military Specification MIL-P-26915 – Primer Coating, Zinc Dust Pigmented for Steel Surfaces
	D. Federal Specification TT-P-641 - Primer Coating, Zinc Dust – Zinc Oxide (Galvanized Surfaces).

	1.04 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates as indicated on the plans and within this specification.

	1.05 SUBMITTALS
	A. Product Data:  Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Gate operators, including operating instructions.
	5. Accessories.

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	1. Gate Operator:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.

	C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual units showing the full range of colors available for components with factory-applied color finishes.
	D. Samples for Verification:  For each type of chain-link fence and gate indicated.
	1. Polymer-coated steel wire (for fabric) in 6-inch (150-mm) lengths.
	2. Polymer coating, in 6-inch (150-mm) lengths on shapes for posts, rails, wires, and gate framing.

	E. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.

	F. Qualification Data:  For Installer.
	G. Field quality-control test reports.
	H. Maintenance Data:  For the following to include in maintenance manuals:
	1. Polymer finishes.
	2. Gate operator.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.07 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Interruption of Existing Utility Service:  Do not interrupt utility services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of utility services.
	2. Do not proceed with interruption of utility services without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Any manufacturer producing fencing products of fabric and framework specified by descriptions and as shown on the drawings subject to compliance with requirements.

	2.02 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic-coated wire (unless otherwise indicated on the drawings) woven from 11 gage (American Wire Gage) wire (0.0907 inches).
	a. Mesh Size:  2 inches (50 mm).
	b. Weight of Metallic (Zinc) Coating:  ASTM A 392, Type II, Class 2, 2.0 oz. /sq. ft. (610 g/sq. m) with zinc coating applied after weaving.
	c. Polymer Coating:  ASTM F 668, (Type IV) Class 2a or 2b over metallic-coated steel wire.
	1) Color:  Black or as indicated on the drawings, complying with ASTM F 934.




	2.03 INDUSTRIAL FENCE FRAMING
	A. The Contractor shall furnish galvanized steel fence framework, unless otherwise specified on the drawings.
	B. Posts and Rails:  Posts shall meet requirements of AASHTO M181 except as otherwise provided with a 5% maximum weight tolerance for all posts and rails.
	1. Vinyl coated posts shall be pipe posts meeting the requirements and shall have a fusion bonded vinyl coating at least 10 mils thick. The vinyl shall meet the requirements of AASHTO M181 and shall be black.
	2. Posts shall be fitted with ornamental caps. The base of cap to fit securely over top of post to guard against moisture.
	3. Brace rails shall be furnished with suitable metal connections to fasten securely to posts. Top rail shall be provided with expansion sleeves and couplings not less than 7 inches long and shall be furnished in minimum lengths of 15 feet. The comple...
	4. Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	a. Group:  round steel pipe.
	b. Fence Height:  as shown on the plan.
	c. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	d. Post Diameter and Thickness:  According to ASTM F 1043.
	1) Brace Rail and Top Rail:  1.66 inches (42 mm).Steel Pipe
	2) Line Post:  1.90 inches O.D. Steel Pipe
	3) End, Corner and Pull Post:  2.875 inches (73 mm). Steel Pipe
	4) Gate Posts, Double Gate: 2.875-inch (73-mm) diameter, and 4.64-lb/ft. (6.91-kg/m) Steel Pipe.
	5) Gate Posts, Single Gate: 4-inch (102-mm) diameter, 8.65-lb/ft. (12.88-kg/m) weight Steel Pipe


	5. Coating for Steel Framing:
	a. Metallic Coating:
	1) Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz. /sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.

	b. Polymer coating over metallic coating. Polymer coating shall be black and at least 10 mils thick, except that the coating on tension wire, hog rings, and tie wires shall be at least 20 mils thick.



	2.04 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric where top rail is used. If top rail is not used extend along both top and bottom.

	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type II, zinc coated (galvanized) electrolytic process, with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.05 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for single or double swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round.


	C. Frame Corner Construction:
	1. Welded or assembled with corner fittings and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Gate stops for double gates shall be mushroom type flush plate with anchors set in concrete t...
	1. Hinges shall be of size and material to suit gate size, non-lift-off type, offset to permit full 180 degree gate opening. Provide pair of 1-1/2 inch hinges for each leaf over 6 feet in nominal height.
	2. Latch shall be forked type or plunger-bar type to permit operation from either side of gate, with padlock eye as integral part of latch.


	2.06 INDUSTRIAL HORIZONTAL-SLIDE GATES
	A. General:  Comply with ASTM F 1184 for single or double slide gate types.
	1. Classification:  Type I Overhead Slide.
	2. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1184 for materials and protective coatings.
	3. Metal Pipe and Tubing:  Aluminum.  Comply with ASTM F 699 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 1184 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Gate Opening Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel 1.90 inches (48 mm) round.

	4. Bracing Members:
	a. Tubular Steel 1.90 inches (48 mm) round.


	C. Frame Corner Construction:
	1. Type I Overhead Slide Gates:  Welded or assembled with corner fittings including 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Overhead Track Assembly:  Manufacturer's standard heavy duty track, with overhead framing supports, ball-bearing hanger sheaves, guide stays, bracing, and accessories, engineered to support size, weight, width, operation, and design of gate and rol...
	E. Hardware:  Latches permitting operation from both sides of gate, locking devices hangers roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides o...

	2.07 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate (if used) and bottom rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  0.106-inch- (2.69-mm-) diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.
	b. “Hog Rings” used to fasten fabric to tension wire shall be AWG 11 gage (.091-inch) galvanized steel.


	I. Finish:
	1. Metallic Coating for Hardware and Fittings: Not less than 1.80 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface except any item under 1/8 inch thickness shall have 1.50 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface Type I...
	2. Bolts, nuts, washers, and other threaded items shall be galvanized in accordance with ASTM A153.
	3. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.


	2.08 PRIVACY SLATS
	A. Material:  Polyethylene tubular slats, not less than 0.023 inch (0.58 mm) thick, manufactured for chain-link fences from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with vandal-resistant fastene...
	B. Color:  As indicated on Drawings.

	2.09 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to ASTM C 94...
	1. Concrete Mixes:  Normal-weight concrete [air entrained] with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 1-inch to 3-inch (25-mm to 75-mm) slump, 4% to 8% air entrainment and 1-inch (25-mm) maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions. Dry-packaged concrete mix may be used meeting minimum strength requirements as noted.

	2.10 GROUT AND ANCHORING CEMENT
	A. No shrink, Nonmetallic Grout:  Premixed, factory-packaged, non staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, no shrink, non staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide ...

	2.11 POLYMER FINISHES
	A. Supplemental Color Coating:  Where indicated on the drawings and in addition to specified metallic coatings for steel, provide fence components with polymer coating.
	B. Metallic-Coated Steel Tension Wire:  PVC-coated wire complying with ASTM F 1664, Class 2b.
	C.  Metallic-Coated Steel Framing and Fittings:  Comply with ASTM F 626 and ASTM F 1043 for polymer coating applied to exterior surfaces and, except inside cap shapes, to exposed interior surfaces.
	1. Polymer Coating:  Not less than 10-mil- (0.254-mm-) thick PVC or 3-mil- (0.076-mm-) thick polyester finish.

	D. Color:  Black or as indicated on the drawings, complying with ASTM F 934.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Owner.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property mon...

	3.03 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.04 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes to depths of not less than 3 feet below finished grade for posts to diameters of not less than 4 times post diameter and at spacing indicated on plan. Excavate only in firm compacted or undisturbed soil.
	B. Post Setting:  Set posts in concrete at a maximum of 10 feet on center or as indicated on the plan.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Posts to be centered and placed 3 inches above bottom of hole.
	3. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Trowel to a smooth finish and slope away from post. Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2 inches (50 mm) above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2 inches (50 mm) or as indicated on drawings below grade to allow covering with surface material.
	c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with no shrink, nonmetallic grout, mixed an...


	C. Rock or Concrete Pavement: Where rock or concrete pavement or slabs occur within the required depths, a hole of a diameter slightly larger than the largest dimension of the post shall be drilled into the rock or concrete. Fill annular space between...
	D. Retaining Walls and Reinforced Slopes: Where posts are required at retaining walls or reinforced slopes, posts shall be installed according to the retaining wall, segmental retaining wall or reinforced slope manufacturer’s recommendations and as sh...
	E. Extra Length: Where extra post length is needed posts shall not be fabricated by welding short sections of posts together to provide a longer post.
	F. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more or as indicated on Drawings.
	G. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	H. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at mid height of fabric 6 feet (1.83 m) or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	I. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) diameter hog rings of same material and finish as fabric ...
	1. Top Tension Wire:  Install tension wire through post cap loops.
	2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	J. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	K. Bottom Rails:  Install, spanning between posts.
	L. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade and surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to fr...
	M. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.
	N. Hog Rings: Fabric may either be fastened to the tension wire using 11 gage galvanized hog rings spaced at 24 inch intervals, or the tension wire may be woven through the fabric. Hog ring ties shall be made at fabric joints with the ring passing com...
	O. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches (610 mm) o.c.

	P. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	Q. Field Weaving: Contractor is permitted to connect rolls and pieces of chain link fabric to each other by field weaving provided it matches and is identical in appearance and strength with the machine weaving at the factory.
	R. Privacy Slats:  Install slats in direction indicated, securely locked in place only as shown on drawings.

	3.05 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.06 ADJUSTING
	A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks engag...

	3.07 REPAIR OF GALVANIZING
	A. Galvanized surfaces that are degraded or damaged at any time after the application of metallic coating shall be replaced or repaired.
	1. Thoroughly brush the damaged area removing all loose and cracked coatings with wire brush.
	2. Paint affected area with 2 coats of zinc paint meeting Military Specification Mil-P-26915 for Type 1 or Federal Specification TT-P-641, and shall be thoroughly mixed prior to application.
	3. Paint shall be applied 3 to 4 mils thick per coat. Tinted paint is not allowed. Total thickness of two coats shall not be less than 3 mils when dry.
	4. In lieu of repair by painting, other methods of repair may be approved only as acceptable to the Owner.

	B. Excessive damage to galvanized surfaces as determined by the Owner shall be cause for rejection. Rejected galvanized material shall be replaced at no cost to the Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Landscape edgings.
	5. Tree grates.

	B. The Contractor shall furnish all materials and perform all work in accordance with these specifications, drawings, and instructions provided by the Owner, so that the intended vegetative cover, plants, trees, etc., flourish beyond the time limits s...
	C. Related Sections:
	1. Division 2 Section "Temporary Tree and Plant Protection" for protecting, trimming, pruning, repairing, and replacing existing trees to remain that interfere with, or are affected by, execution of the Work.
	2. Division 12 Section "Site Furnishings" for exterior unit planters.
	3. Division 2 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	4. Division 2 Section “Earthwork" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	5. Forthcoming Division 32 Section "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.
	6. Division 2 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Division 2 Section "Unit Prices."
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.04 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	G. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	H. Finish Grade:  Elevation of finished surface of planting soil.
	I. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	J. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, matricides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inte...
	K. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	L. Planting Area:  Areas to be planted.
	M. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	N. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	O. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	P. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	Q. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	R. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1. Trees and Shrubs:  One sample of each variety and size shall be delivered to the site for review and approval by the Owner.  Maintain approved samples on-site as a standard for comparison.  Approved samples may be used as plant materials for the Pr...
	2. Mulch:  1-quart (1-liter) or greater volume of each mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; prov...
	3. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Grates Frames and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design, finish and color selected.
	6. Root Barrier:  Width of panel by 12 inches (300 mm).

	C. Qualification Data Submittal:  For qualified landscape Installer.  Include professional membership documentation and landscape contractor registration number (if applicable in state where project is located). Include list of similar projects comple...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For standardized ASTM D 5268 topsoil, existing native surface topsoil, existing in-place surface soil, and imported or manufactured topsoil.
	F. Warranty:  Sample of special warranty.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration: Installer shall be a Registered Landscape Contractor in the state where the project is located (if applicable in location where project is located).
	3. Experience:  Five years' experience in landscape installation in addition to requirements in Division 2 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be used o...
	3. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	F. Plant Material Observation:  Owner may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Owner retains right to observe trees and ...
	1. Notify Owner of sources of planting materials seven days in advance of delivery to site.

	G. All work completed and materials furnished and installed shall be of the best quality and shall be in strict accordance with the intention of the drawings, specifications and samples. The Contractor shall cooperate with the Owner so that no error o...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball. Lift from the bottom of the root balls or with belts or lifting harnesses of sufficient width not to damage root balls. Do not lift trees by the trunk.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Plants with dried-out roots will be rejected.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.
	5. Protect plants at all times from the sun and from drying winds.
	6. Protect plants from freezing conditions prior to planting.


	1.08 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner seven (7) days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.09 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. The Contractor shall provide the Owner a Warrantee for the work for a period of one year after final acceptance by the Owner.
	2. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	1) Where Installer alleges defects resulting from abuse, lack of adequate maintenance or neglect by Owner, the Installer must officially provide written notification to the Owner within 30 days of the alleged abuse, lack of adequate maintenance or neg...

	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of construction
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	3. Warranty Periods from Date of Final Acceptance:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  12 months.

	4. Include the following remedial actions as a minimum:
	a. Contractor to immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Contractor is responsible for any damage caused by its operations and shall dispose of all green waste, rubbish and excess soil as directed.



	1.10 MAINTENANCE PRIOR TO FINAL ACCEPTANCE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue ...
	B. Initial Maintenance Work to Include: All necessary watering, cultivation, weeding, pruning, wound dressing, disease and insect pest control, protective spraying, straightening plants which lean or sag, adjustments of plants that settle, mowing of t...
	1. Irrigation System (where irrigation system installed on site):
	a. If an irrigation system is installed on the site, it shall be used by the maintenance Contractor for the site watering program.  The Contractor shall use the system and smart controller to maintain plant health while minimizing excess water use.  S...
	1) Use the system in “User No ET” mode until final acceptance.

	b. Where an irrigation system is installed, failure of the system does not eliminate the Contractor's responsibility of maintaining the desired level of moisture necessary to maintain vigorous, healthy plant materials.

	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  The Contractor shall furnish hose and other watering equipment as needed.

	3. Weeding:
	a. Maintenance Contractor shall keep all planting areas free from weeds and undesirable grasses by a method and materials approved by ANA.

	4. Disease and Insect Pest Control
	a. Upon discovery of any disease or insect pest infestation, identify, or have identified, the nature or species of infestation. A method of control in accordance with ANA standards shall be immediately implemented. Application of disease or insect co...




	PART 2 -  PRODUCTS
	2.01 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Quality: Unless specifically noted otherwise, all plants shall be of selected specimen quality, exceptionally heavy, symmetrical, tightly knit, so trained or favored in their development and appearance as to be superior in form, number of branches,...
	1. Trees, shrubs and other plants shall be nursery stock and shall be true to type and name in accordance with the current addition of Standardized Plant Names published by the American Joint Committee on Horticultural Nomenclature.
	2. Plants shall be free of disease, insect pests, eggs or larvae.
	3. Plants shall not be pruned before delivery to the site. Trees with abrasion of the bark, sunscalds, disfiguring knots or fresh cuts of limbs over 1 ¼ inches, which have not completely calloused, shall be rejected.
	4. All plants will have come from locations and grown under climatic conditions similar to those in the locality of the site of the project under construction or have been acclimated to such conditions for at least two (2) years. Unless otherwise appr...
	5. Plants grown in containers shall be of appropriate sizes for the container as specified and be free of circling roots on the exterior and interior of the root ball. Container plants shall have been grown in the container long enough to have establi...

	C. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	1. Plants shall meet the drawing planting list specification for spread, height or container size.
	2. If a range of size is given, no plant shall be less than the minimum size, and not less than 50% of the plants shall be as small as the lower half of the range specified.
	3. Measurements specified are the minimum size acceptable and, where pruning is required, are the measurements after pruning.

	D. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	1. All B&B plants to be moved with the root systems as solid units with balls of earth firmly wrapped with burlap. Diameter and depth of the balls must be sufficient to encompass the fibrous root feeding systems necessary for healthy development of th...

	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F.  Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pro...

	2.02 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone if magnesium is required.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.03 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch (19-mm)] sieve; soluble salt content of 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8. Peat shall be used for planting soil mixture only.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Pine Bark: Horticultural grade milled pine bark, with 80 percent material by volume between 10 and 15 mm. Pine bark shall be aged sufficiently to break down all woody material. pH shall range between 4 and 7.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.04 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. The Contractor is responsible for the safe handling, use and disposal of nitrogen and phosphorus fertilizers and shall be familiar with any local use restrictions, limitations or regulations for their use on the Project.  Any violations, penalties,...
	C. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.
	2. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phos...

	E. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	F. Planting Tablets (if used):  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant...
	1. Size:  5-gram tablets.
	2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.05 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent to a maximum 20% organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4

	B. Existing, native surface topsoil may be used as planting soil if formed under natural conditions with the duff layer retained during excavation process and stockpiled on the site.  Verify suitability of native surface topsoil to produce viable plan...
	1. If quantity of native surface topsoil is insufficient for project needs, supplement with planting soil.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or ...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.06 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood or shredded pine bark mulch
	2. Size Range:  3 inch after settlement, top dressing in all plant beds and around trees planted by the Contractor. Single trees or shrubs shall be mulched to the outside edge of the saucer. Mulch shall be of sufficient character as not to be easily d...
	3. Color:  Natural.

	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 percent of dry weight.

	C. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type: Rounded riverbed gravel or granite chips or as per specified on the drawings..
	2. Size Range: Rounded Riverbed Gravel 2-1/2 inches (63 mm) maximum, 3/4 inch (19 mm) minimum, Granite Chips  3/4 inch (19 mm) maximum, 1/4 inch (6.4 mm) minimum
	3. Stone mulch shall be placed to a depth of 3 inches. Adjust grades allowing for thickness of mulch by cutting or filling. Assure 2% pitch away from building. Rake smooth and even and roll or tamp so that the subgrade is uniformly firm.
	4. Color:  As specified on the plans


	2.07 WEED-CONTROL BARRIERS
	A. Only used under mineral or stone mulch. Nonwoven Geotextile Filter Fabric:  “Easy Gardner Weed Block”, “Dewitt Weed Barrier”, “FibarFelt” or approved equivalent by the Owner. Material to be polypropylene or polyester fabric, 3.5 oz./sq. yd. (101g/s...
	B. Paper Mulch Mat: Material only as approved by the Lowe’s Design Engineering Director. Material to be recycled content, organic, 100% compostable, and 100% bio-degradable paper mulch mat, composed of paper fibers formed into a continuous laminate sh...

	2.08 PESTICIDES and HERBICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted herbi...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.09 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new pressure treated wood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Wood Deadmen:  Timbers measuring 8 inches (200 mm) in diameter and 48 inches (1200 mm) long, treated with specified wood pressure-preservative treatment.
	3. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes.
	4. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.
	5. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	6. Guy Cables:  Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long, with two 3/8-inch (10-mm) galvanized eyebolts.
	7. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.
	8. Proprietary Staking-and-Guying Devices:  Proprietary stake and adjustable tie systems to secure each new planting by plant stem; sized as indicated and per manufacturer's written recommendations. See proprietary staking and guying devices if indica...

	B. Root-Ball Stabilization Materials:
	1. Upright Stakes and Horizontal Hold-Down:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated; stakes pointed at one end.
	2. Wood Screws:  ASME B18.6.1.

	C. Palm Bracing:  Battens or blocks, struts, straps, and protective padding as indicated.
	1. Battens or Blocks and Struts:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-4-inch nominal (38-by-89-mm actual) by lengths indicated.
	2. Straps:  Adjustable steel or plastic package banding straps.
	3. Padding:  Burlap.


	2.10 LANDSCAPE EDGINGS
	A. Wood Edging (“wood header boards”):  Of sizes shown on Drawings, and wood stakes as follows:
	1. Species:  Western red cedar, all heart.
	2. Stakes:  Same species as edging, 1-by-2-inch nominal (19-by-38-mm actual) by 18 inches (450 mm) long, with galvanized nails for anchoring edging.

	B. Steel Edging:  Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths, with loops stamped from or welded to face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Border Concepts, Inc.
	b. Collier Metal Specialties, Inc.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep or as indicated on the drawings.
	3. Stakes:  Tapered steel, a minimum of 15 inches (380 mm).
	4. Accessories:  Standard tapered ends, corners, and splicers.
	5. Finish: Standard paint, zinc or unfinished or as indicated on the drawings. Standard paint or as indicated on the drawings.
	6. Paint Color: As indicated on the drawings.

	C. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Curv-Rite, Inc.
	b. Permaloc Corporation.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep
	3. Stakes:  Aluminum, ASTM B 221 (ASTM B 221M), Alloy 6061-T6, approximately 1-1/2 inches (38 mm) wide by 12 inches (300 mm) long.
	4. Finish: Manufacturer’s standard paint, powder coat paint, natural aluminum or as indicated on the drawings.
	5. Paint Color: As indicated on the drawings.


	2.11 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings of shape, pattern, and size indicated.
	B. Shape and Size: As indicated on the drawings.
	C. Finish: As indicated on the drawings/

	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.
	C. Rolled Erosion Control Blanket/Fabric Netting: Rolled erosion control blanket is to be applied on all slopes exceeding 3:1 and at other locations where indicated on the drawings.  Blankets shall be “Curlex II” by American Excelsior Company, “SC150”...
	D. Rolled Erosion Control Blanket or Turf Reinforcement Matting is to be applied in channels where indicated on the plans. Blanket or matting shall be applied in the direction of the flow of water per manufacturer specifications. RECP and/or TRM as sp...
	E. Tree Wrap: Tree wrap to be breathable synthetic fabric, white in color, delivered in 75 mm (3 inch) wide rolls. Specifically manufactured for tree wrapping. Provide product indicated on the drawings or comparable product such as “Breathable Fabric ...
	F. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	G. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb (0.45 kg) of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of ectomycorrhizal fungi, 33 percent hydrogen, and a maximum of 5.5 perce...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Before commencing work, all trees and shrubs which are to be saved must be protected from damage by the placement of fencing flagged for visibility or some other suitable protective procedure approved by the Owner. No work may begin until this requ...
	2. In order to avoid damage to roots, bark or lower branches, no truck or other equipment shall be driven or parked within the drip line of any tree, unless the tree overspreads a paved driveway.
	3. The Contractor shall use any and all precautionary measures when performing work around trees, walks, pavements, utilities, and any other features either existing or previously installed under this contract.
	4. The Contractor shall adjust depth of earthwork and topsoil when working immediately adjacent to any of the aforementioned features in order to prevent disturbing tree roots, undermining walks and pavements, and damage in general to any existing or ...

	B. Where excavating, fill, or grading is required within the drip line of trees that are to remain, the work shall be performed as follows:
	1. Trenching: When trenching occurs around trees to remain, the tree roots shall not be cut, the trench shall be tunneled under or around the roots by careful hand digging and without injury to the roots.
	2. Raising Grades: When the existing grade at tree is below the new finished grade, and fill not exceeding 12 inches is required, clean, washed gravel graded from 1 to 2 inches in size shall be placed directly around the tree trunk. The gravel shall e...
	3. Lowering Grades: Existing trees in areas where the new finished grade is to be lowered shall have re-grading work done by hand to elevation as indicated on the plans. Roots shall be preserved at the new grade to the extent possible and covered with...

	C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Owner's acceptance of layout before excavating or planting.  Make minor adjustments as required.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.03 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 6 inches (150 mm) for turf areas and 12 inches (300 mm) for shrub bed areas.  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter ...
	1.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime (if liming is required) with dry soil before mixing fertilizer. Ground limestone to be omitted for acid soil plants.

	2. Spread planting soil to a depth of 6 inches (150 mm) for turf areas, and 12 inches (300 mm) for shrub beds, but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or sub grade is frozen, muddy, or...
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Planting soil which must be transported across finished walks shall be delivered in such a manner that no damage will be done to the walks. The Contractor shall be responsible for repair of such damage.
	c. Placement shall be such that after final settlement where will be good drainage (and conforming to the elevations shown on drawings).


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  If indicated on the drawings, and at time directed by Owner, broadcast dry product uniformly over prepared soil at application rate indicated on the drawings.

	3.04 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide or at least 12 inches (300 mm) wider than ball diameter, whichever is greater, for balled and burlapped and container grown stock.
	2. Excavate only deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight, after working hours, or when unattended by Installer’s personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be used as planting soil if meeting ASTM D 5268 Topsoil and this specification.
	C. Obstructions:  Notify Owner if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations. Owner may require plant pits to be relocated, the pits enlarged or drilled through hardpan layer or plants deleted from th...
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Owner if subsoil conditions evidence unexpected excessive compaction or water seepage or retention in tree or shrub planting pits.
	1. Excessive Compaction: Where unsuitability within the planting area is deemed by the Owner to be due to excessive compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other construction materials in the sub grade, a...
	2. Water Seepage or Retention: Where sub grade is deemed unsuitable by Owner due to excessive moisture (in excess of 30%), then such a condition shall be rendered suitable by installation of a sub drainage system or by other means described elsewhere ...

	E. Fill excavations with water and allow percolating away before positioning trees and shrubs.

	3.05 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades, or as indicated on the planting details.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings, place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root bal...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set container grown stock plumb and in center of planting pit or trench with root flare level with finish grades, or as indicated on the planting drawings and details.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root ball...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set fabric bag-grown stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from fabric bag without damaging root ball or plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Fertilize as indicated on the drawings.
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. Set and support bare-root stock in center of planting pit or trench with root flare level with adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Fertilize as indicated on the drawings.
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	G. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...
	H. When indicated on the drawings or when necessary for the specific project conditions, wrap the trunk of newly planted trees. Wrapping may be required for thin-barked species, where reflective surfaces affect newly planted trees, or when orientation...
	1. Wrapping material shall be applied from the base of the tree to the first branch.
	2. All wrapping material shall be removed no later than the end of the year after planting.


	3.06 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.07 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.08 TREE STABILIZATION
	A. Install trunk stabilization only when indicated on the plan or when necessary for specific conditions encountered on the site. :
	1. Poor quality trees with cracked, wet, or loose root balls, poorly developed trunk-to-crown ratios, or undersized root balls shall be rejected if they require staking.
	2. Where required, stakes and guys will be installed immediately upon planting, and shall be removed at the end of the first growing season.
	3. Upright Staking and Tying:  When required stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out, and only as directed by the Owner or shown on the dr...
	4. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Trees larger than 14 feet in height and more than 3 inches in caliper shall be staked and guyed if indicated on the drawings or where necessary for site conditions. Securely attach no fewer than three guys to stakes 30 inches (...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen buried at least 36 inches (900 mm) below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.


	C. Palm Bracing:  Install bracing system at three or more places equally spaced around perimeter of trunk to secure each palm until established unless otherwise indicated.
	1. Site-Fabricated Palm-Bracing Method:
	a. Place battens over padding and secure battens in place around trunk perimeter with at least two straps, tightened to prevent displacement.  Ensure that straps do not contact trunk.



	3.09 ROOT-BARRIER INSTALLATION
	A. Install root barrier only where shown on Drawings.
	B. Align root barrier with paving or hardscape element and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.

	3.10 PLANTING IN PLANTERS
	A. Place a layer of drainage gravel at least 4 inches (100 mm) thick in bottom of planter.  Cover bottom with filter fabric and wrap filter fabric 4 – 6 inches (100 – 150 mm) up on all sides.  Duct tape along the entire top edge of the filter fabric, ...
	B. Fill planter with planting soil per drawings.  Place soil in lightly compacted layers to an elevation of 1-1/2 inches (38 mm) below top of planter, allowing natural settlement.

	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in the planting schedule or on the drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. .
	B. Mulch shall be applied within 24 hours of planting.
	C. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of 3-inch (75-mm) average thickness, with 30-inch (750-mm) radius around trunks or stems.  Do not place mulch within 3 inches (75 mm) of trunks or stems. Mulch application should be level ...
	2. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of the plant bed and over the whole surface of the planting area, and finish level with adjacent finish grades.  Do n...
	3. Mineral Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of mineral mulch extending 12 inches (300 mm) beyond edge of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks...


	3.13 EDGING INSTALLATION
	A. Wood Edging (“Wood Header Boards”):  Install edging where indicated on drawings. Fasten each cut joint or connection with two galvanized nails.  Anchor with wood stakes spaced up to 36 inches (900 mm) apart, driven at least 1 inch (25 mm) below top...
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven below top elevation of edging.
	C. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 48 inches (1200 mm) apart, driven below top elevation of edging.
	D. Shovel-Cut Edging:  Separate mulched areas from turf areas with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge at locations as shown on the drawings.

	3.14 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.15 PLANT MAINTENANCE
	A. Maintain plantings immediately after planting by pruning, cultivating, and watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, an...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...
	D. Defective work shall be corrected as soon as possible after it becomes known and weather and season permits.
	E. If a substantial number of plants are weak, dead or otherwise un-acceptable to the Owner at the time of the inspection, acceptance shall not be granted and the Contractor’s responsibility for maintenance of all plants shall continue until replaceme...
	1. All replacements shall be of same kind, size and quality specified in the plant list. They shall be furnished and planted as specified during the next planting season at no cost to the Owner.


	3.16 HERBICIDE OR PESTICIDE APPLICATION
	A. Apply herbicides or pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in p...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before final acceptance, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.18 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Hydroseeding.
	3. Sodding.
	4. Plugging.
	5. Sprigging.
	6. Meadow grasses and wildflowers.
	7. Turf renovation.
	8. Erosion-control material(s).
	9. Grass paving.

	B. Related Sections:
	1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
	3. Division 2 Section “Landscaping” for landscape planting
	4. Division 2 Section "Landscape Irrigation" (forthcoming “Planting Irrigation”) for turf irrigation.
	5. Division 2 Section "Storm Drainage" for subsurface drainage.


	1.03 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete or top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to this Project.

	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	1. Certification of each seed mixture for turfgrass sod.  Include identification of source and name and telephone number of supplier.

	C. Conformance Submittal: Submit Installer’s Qualifications as indicated prior to beginning work for qualified landscape installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For standardized ASTM D 5268 topsoil and imported or manufactured topsoil.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration. Installer shall be a Registered Landscape Contractor (where applicable).
	3. Experience: Five years' experience in turf installation in addition to requirements in Division 2 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.
	6. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis: When soil testing is part of the work, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; dele...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of samples to be taken per instructions from the Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be us...
	3. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nutr...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.



	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	C. Fertilizer: Deliver to site in original unopened standard size bags showing weight, analysis and name of manufacturer. Store in weatherproof place and keep dry to maintain effectiveness. Store partially used bags in sealed containers.
	D. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide perimeter-control measures to prevent displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.


	1.07 PROJECT CONDITIONS
	A. Planting Restrictions:  See drawings for planting periods and specific species for specific planting dates.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.08 MAINTENANCE SERVICE
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established (f...
	1. Seeded Turf:  60 days from date of planting completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Sodded Turf: 30 days from date of installation.
	3. Plugged and Sprigged Turf: 60 days from date of planting completion.



	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: State-certified seed of grass species as indicated on the drawings, with not less than 95 percent germination, not less than 85  percent pure seed, and not more than 0.5  percent weed seed:
	C. Grass Seed Mix:  Proprietary seed mix as indicated on the drawings.

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous gr...
	B. Turfgrass Species: Shall be as indicated on the drawings or as approved by the Owner.
	C. Turfgrass Species:  Sod of grass species (from seed at sod farm) as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

	2.03 PLUGS
	A. Plugs:  Turfgrass sod, certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, cut into square or round plugs, stro...
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Plug Size: Shall be as indicated on the drawings.


	2.04 SPRIGS
	A. Sod Sprigs:  Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Turfgrass Species: Shall be as indicated on the drawings.


	2.05 MEADOW GRASSES AND WILDFLOWERS
	A. Wildflower Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	B. Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	C. Wildflower and Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	D. Seed Carrier:  Inert material, sharp clean sand or perlite, mixed with seed at a ratio of not less than two parts seed carrier to one part seed.

	2.06 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Class:  O, (only in high wind areas) with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through No. 60 (0.25-mm) sieve.
	3. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.07 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm)  sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 percent of dry weight.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or of granular texture, with a pH range of 3.4 to 4.8.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.08 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight, unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.


	2.09 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ASTM D 5268 topso...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.

	B. Existing, native surface topsoil formed under natural conditions with the duff layer retained during excavation process and stockpiled on-site.  Verify suitability of native surface topsoil to produce viable planting soil.  Remove stones, roots, pl...
	1. Supplement with native surface (topsoil) planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume: 1:4.
	b. Ratio of Loose Sphagnum 1:4.


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs or m...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.10 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Non-asphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  NOT PERMITTED.

	2.11 PESTICIDES and HERBICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pest...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.12 EROSION-CONTROL MATERIALS
	A. Rolled Erosion-Control Blankets (RECP):  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. (0.5 kg/sq. m), with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	C. Turf Reinforcement Mats (TRM):  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, thickness as detailed on the drawings.  Include manufacturer's recommended anchora...
	1. Products:  See drawings and details,


	2.13 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, see plan and details for mat thickness.  Include manufacturer's recommende...
	1. Products:  See drawings and details.

	B. Base Course:  Sound crushed stone or gravel complying with [ASTM D 448 for Size No. 8] Division 2 Section "Earthwork" for base-course material.
	C. Sand:  Sound, sharp, washed natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As shown on the drawings or submitted and acceptable to Owner.
	E. Sandy Loam Soil Mix:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate blended with planting soil as specified.  Use blend consisting of 1/2 sand and 1/2 planting soil.
	F. Soil for Paving Fill:  Planting soil as specified on the drawings.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Owner and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches (150 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply superphosphate fertilizer directly to subgrade before loosening.
	2.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth of 6 inches (150 mm) but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod where used.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 8 inches (200 mm).  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches (100 mm) of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply superphosphate fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish gra...
	E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	F. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.04 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For turf reinforcement mats (TRM), install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  Install erosion-control mat and fasten as recommended by material manufacturer.
	C. Fill cells of turf reinforcement mat with planting soil and compact before planting.
	D. For rolled erosion-control blanket (RECP) or mesh, seed area, install RECP from top of slope, working downward, and as recommended by material manufacturer for site conditions and as shown on the details.  Fasten as recommended by material manufact...
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.05 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1/2 inch (13 mm) of f...
	B. Install base course (sand, soil mix, proprietary growing mix, or soil for paving fill) as shown on drawings) and as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving...
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with planting soil mix as shown on the drawings and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.06 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as indicated on the drawings.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 3:1 with RECP installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with turf reinforcement mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 3:1 and not indicated to receive RECP or TRM by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket in loose thickness over seeded ...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment, or bond by spraying with approved tackifier at rate specified by manufacturer.

	G. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 24 hours after completing seeding operations.  Water and soak areas, scatter mulch uniformly and roll surface smooth.

	3.07 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with non-asphaltic fiber-mulch, or manufacturer's recommended tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre (5.2-kg/92.9 sq. m) dry weight, and seed component is deposited at not less...


	3.08 SODDING
	A. Area: Shall be as indicated on the drawings or at minimum a three (3) foot wide strip along walks, roadways and parking areas to reduce erosion.
	B. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 4:1.
	2. Anchor sod on slopes exceeding 6:1 with steel staples spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.09 PLUGGING
	A. Plant plugs in holes or furrows, spaced as indicated on the drawings. On slopes, contour furrows to near level.

	3.10 SPRIGGING
	A. Plant freshly shredded sod sprigs in furrows as indicated on drawings.  Place individual sprigs with roots and portions of stem in moistened soil, as indicated, and fill furrows without covering growing tips.  Lightly roll and firm soil around spri...
	B. Broadcast Method: If broadcast method is indicated on drawings, spread sprigs uniformly over prepared surface at rate indicated and mechanically force sprigs into lightly moistened soil.
	1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
	2. Lightly roll and firm soil around sprigs after planting.
	3. Water sprigs immediately after planting and keep moist by frequent watering until well rooted.


	3.11 TURF RENOVATION
	A. Renovate existing turf.
	1. Damaged by Contractor’s operations, such as storage of materials or equipment and movement of vehicles.
	2. To re-establish turf where settlement or washouts occur or where minor re-grading is required,
	3. Where new planting soil placement and new planting is required
	4. Where sod or vegetation is diseased, wrong species or unsatisfactory
	5. Where foreign materials such as oil drippings, fuel spills, stones, gravel or other material that may or may not be a result of Contractor’s operation.

	B. Mow, dethatch, core aerate, and rake existing turf.
	C. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	E. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm).
	F. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches (100 mm) of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	G. Apply seed and protect with straw mulch, or sod as required for new turf.
	H. Water newly planted areas and keep moist until new turf is established.

	3.12 TURF MAINTENANCE PRIOR TO ACCEPTANCE
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  Water to assure moisture depth is no greater than 3” (50% depletion of 6 inches) at any one time until established.
	1. If an irrigation system is installed on the site it shall be used for the site watering.  Use the installed irrigation system and set the controller to “User No ET” mode until final acceptance.
	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  If water is not available on-site the Contractor shall provide all necessary water.  The Contractor shall furnish all labor, watering equipment, fuel and equipment necessary to transport and apply wat...
	c. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	d. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.


	C. Protection: Protect seeded or sod area from trespass during grass establishment. Furnish and install fences, signs, and barriers or any other necessary temporary protective devices. Damage resulting from trespass, erosion, settlement, or other caus...
	D. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowing.  Do not delay mowing unt...
	1. Bentgrass to a height of 1 inch (26 mm) or less.
	2. Bermudagrass to a height of  1 to 1-1/2 inch (26 to 40 mm).
	3. Centipedegrass, perennial ryegrass and zoysiagrass to a height of 1 to 2 inches (25 to 50 mm).
	4. Kentucky bluegrass, buffalograss and red fescue to a height of 1-1/2 to 2 inches (38 to 50 mm).
	5. Bahiagrass, turf-type tall fescue, and St Augistinegrass to a height of 2 to 3 inches (50 to 75 mm).

	E. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) to turf area.


	3.13 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Owner:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with uniform coverage exceeding 85 percent perennial vegetative cover.
	2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.
	3. Satisfactory Plugged Turf:  At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.
	4. Satisfactory Sprigged Turf:  At end of maintenance period, the required number of sprigs has been established as well-rooted, viable plants, and areas between sprigs are free of weeds and other undesirable vegetation.

	B. After grass growth has started all areas or parts of areas, which fail to show a uniform stand of grass for any reason whatsoever shall be re-seeded repeatedly until all areas are covered with a satisfactory growth of grass at no additional cost to...
	C. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.14 MEADOW GRASSES AND WILDFLOWERS
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.

	B. Sow seed at a total rate as shown on the drawings.
	C. Brush seed into top 1/16 inch (1.6 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying compost or straw mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm), and roll surface smooth.
	E. Water newly planted areas and keep moist until meadow is established.

	3.15 MEADOW GRASSES AND WILDFLOWER MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow.  Roll, regrade, and replant bare or eroded areas and remulch.  Provide materials an...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  If indicated on the drawings, install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine sprays at a minimum rate of 1/2 inch (13 mm) per week until final acceptance unless rainfall precipitation is adequate.


	3.16 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with requirements of authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in...
	B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	SECTION
	400 Fire Protection Design Criteria – New Store Construction
	400.4 Lowe’s has a National Account Contract with Jensen Hughes.Jensen Hughes is the Fire Protection Consultant under contract (January 15th, 2013) for all Lowe’s New Standard, New Non-Standard and Existing Facility Construction in the United States. ...
	Michael Banham
	Jensen Hughes
	11340 Lakefield Drive, Suite 200
	Johns Creek, GA. 30097Phone: (678) 775-3215
	mbanham@jensenhughes.com
	401 ‘Location Analysis Report’ for Build to Suit LEASE or APUC Projects – New Standard, New Non-Standard or Existing Facility Construction
	402.2    If the ‘LAR’ has been on file for more than one (1) year at the time construction starts on the
	building, an updated ‘LAR’ will be required.  Lowe’s Design Engineering Directors (DED’s) shall contact Laura Nixon to initiate the updating process.  The completed ‘LAR’ will be posted to Sitefolio.com as stated before.
	402.3    Lowe’s shall be responsible for paying all services provided by Jensen Hughes for preparing the ‘LAR’ and any updates to the “LAR” as listed under section 402.
	402.4 Lowe’s shall be responsible for paying all services provided by Jensen Hughes for preparing the “Fire Protection Analysis” as listed under section 402.
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	Michael Banham
	Jensen Hughes
	11340 Lakefield Drive, Suite 200
	John’s Creek, GA. 30097
	Phone: (678) 775-3215
	404  Fire Protection Design for Build to Suit LEASE or APUC Projects – New Standard, New Non-Standard or Existing Facility Construction
	405 Fire Protection Design for Lowe’s Developed Projects or Pre-Developed Sites
	(Including Ground Leases) – New Standard, New Non-Standard or Existing Facility Construction
	406 When a Water Storage Tank is Required for Fire Protection on a Build to Suit LEASE or APUC – New Standard, New Non-Standard or Existing Facility Construction
	410 Fire Alarm Design for All Projects
	LOWE’S “LOCATION ANALYSIS REPORT” REQUEST FORM
	(For LEASE and APUC Projects)
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	200  SITE DESIGN CRITERIA
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	Phase 2
	Phase 3

	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	200  SITE DESIGN CRITERIA
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	1605 Curtis Bridge Road
	Phase 2
	Phase 3

	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.
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	a) These design requirements for mechanically-stabilized earth (MSE) retention structures are provided for the use of the MSE structure Design Engineer of Record (DEOR), the project Civil Engineer, the project Geotechnical Engineer, the project Inspec...
	b) Additional requirements are outlined in Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	c) The design of the MSE structures shall satisfy the requirements of these specifications.  Where local or design building code requirements exceed these specifications, the local requirements shall prevail.
	d) In view of the economic implications, the Civil Engineer should consider the use MSE structures in lieu of conventional gravity walls for earth retention applications.
	e) Where modular block walls are used, the Civil Engineer should avoid the use of an outside corner and instead use a radius of 10 feet or greater.
	f) The Civil Engineer should take all measures to avoid the placement of utilities and other obstructions in the geosynthetic-reinforced soil zone of the MSE structure.
	a) A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height. Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authorities...
	a) The DEOR should evaluate whether a proposed MSE structure can actually be constructed after consideration of limitations that may be imposed by property lines, limits of disturbance, existing structures, and utility easements, as well as massive ro...
	b) If a permanent easement, temporary easement, or shoring is required to construct the MSE structure, the DEOR should notify the Civil Engineer.
	c) The DEOR should not submit drawings for a MSE structure that cannot be practically implemented, will result in unauthorized encroachment onto adjacent property, or will require violation OSHA excavation regulations during construction.
	a) Site utilities may create a significant risk of poor retaining wall performance and they are known to be a factor in many retaining wall failures.  Therefore, special consideration is required by the project team when utilities are to be installed ...
	b) Liquid-Bearing Utilities
	1. The Civil Engineer should attempt to locate all liquid-bearing utilities and associated structures entirely outside of the reinforced soil zone.  To accomplish this, the Civil Engineer may place junction boxes and drop inlets in the drive aisle aro...
	2. Where it is not possible to locate liquid-bearing utilities outside of the reinforced soil zone, the DEOR and Civil Engineer should take measures to prevent the utilities from adversely affecting wall performance.  Consideration should be given to ...
	a) locate the drainage structures behind the active earth pressure zone;
	b) use of lateral drain pipes that are oriented perpendicular to the wall face and placement of the main drain pipe behind the reinforced zone;
	c) use of drainage blanket below liquid-bearing utilities such that potential pipe leaks will not result in the development of hydrostatic pressures;
	d) use of a secondary (i.e. outer) pipe to contain and drain leakage from the primary pipe;
	e) orientation of storm drainage outfall pipes perpendicular to the face of the MSE structure; and
	f) use of a cantilevered cast-in-place concrete retaining wall instead of an MSE structure.

	3. Hydrants – where it is not possible to locate hydrants outside of the reinforced soil zone, construction details shall be provided for additional drainage measures.  The attached Detail #1 has been used effectively.

	c) Other Utilities
	1. Utilities for gas, communications and electric power may create potentially significant installation and maintenance difficulties if they are located in the reinforced soil zone.  Therefore, the Civil Engineer should attempt to locate all such util...
	2. Where it is not possible to locate such utilities outside of the reinforced soil zone, the DEOR and Civil Engineer shall specify the procedures on the MSE structure construction drawings and the site plans that are required to coordinate installati...
	3. The DEOR shall specify all dry utility conduit to be placed within the reinforced soil zone during wall construction.  Geosynthetic reinforcement shall not be cut or trenched through to install dry utility conduit during or after wall construction.

	d) Site Lighting
	1. Light poles that are located adjacent to the crest of a MSE structure may not be sufficiently restrained to prevent their displacement under wind loads.  Also, the electrical conduit associated with site lighting creates potentially significant ins...
	2. Where it is necessary to locate site lighting components within 4 feet of the MSE structure face, the DEOR shall submit calculations that demonstrate that the MSE structure and light pole will remain stable under wind loading.
	3. Electrical conduit shall be installed without excavation through layers of geosynthetic reinforcement.

	a) Design measures shall be taken for internal and external drainage of the MSE structure in accordance with National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual and as described in this section.
	b) Drainage Blanket – a drainage blanket is required for all MSE structures with a total vertical height that is greater than 8 ft if the soil in the reinforced zone comprises more than 15 percent that is finer than the No. 200 U.S. Standard sieve.  T...
	1. The drainage blanket shall be shown on a typical cross-section detail.
	2. The design of the blanket shall provide for the drainage of water through weep holes at the wall face, through a pipe system that daylights at the end(s) of the MSE structure or that terminates in the site drainage system.
	3. The drainage blanket shall comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	4. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven or geotextiles that are specified in accordance with current AASHTO M288.
	5. The minimum drainage blanket thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	6. The drainage blanket shall extend from the face of the MSE structure to the back of the reinforced soil zone.

	c) Chimney Drain – A chimney drain is required for all MSE structures where project information indicates that ground water has the potential to occur at an elevation above the base of the MSE structure.
	1. The chimney drain shall be shown on the typical cross-section detail and its location specified.  Details shall illustrate how water collected in the chimney drain will be removed.
	2. The chimney drain may comprise gravel that satisfies ASTM C33 criteria for No. 57 stone or No. 67 stone.
	3. The drainage gravel shall be separated from adjacent soils using polypropylene nonwoven geotextiles that are specified in accordance with current AASHTO M288.
	4. The minimum gravel chimney drain thickness shall be 6 inches.  The thickness shall be increased as required to accommodate the site’s hydraulic conditions.
	5. A geosynthetic drainage composite may be used in lieu of drainage gravel.  It shall be specified in accordance with Article 2.8 of Lowe’s specifications Section 323223-Mechancially-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	d) Drainage Swales – the use of a drainage swale should be considered where topographical conditions indicate that surface water will flow toward the MSE Structure crest.  The use of swales shall not result in the ponding of water behind a MSE structu...
	a) The design shall account for the presence of obstructions in the reinforced soil zone that result from the installation of guide rail posts, light pole bases, piers, utilities, footings, pavements or concrete slabs in accordance with Section 5.4 of...
	b) The DEOR shall evaluate geosynthetic reinforcement requirements at vertically-oriented obstructions such as storm structure risers.  The DEOR shall provide for a method by which the load in geosynthetic reinforcement can be transferred around the o...
	c) Fence Posts – where possible, the Civil Engineer shall locate fence posts 24 inches behind the face of the MSE structure.  If a post must be located closer to the face, the DEOR shall provide explicit measures to assure the post’s stability.
	d) Guide Rail Post
	1. Where possible, the Civil Engineer should locate Guide rail posts at least 40 inches behind the MSE structure face and driven at least 5 feet below grade.  The Civil Engineer should observe that the batter of the MSE structure must be considered.
	2. If a post must be located within 40 inches of the MSE structure face, the DEOR shall design measures to increase the post’s capacity to resist an impact load through the use of a concrete moment slab, grade beam, or equivalent structure.

	a) MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	b) Reinforced Soil Slope designs shall be based upon these specifications and on of the following
	1. Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	c) These Specifications and Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Wal...
	a) Surcharge Loading – the design shall provide for surcharge loading of the MSE structure as follows:
	1. Dead load - the design shall account for the specific footing and column loads associated with the Lowe’s building and any other structures on the Lowe’s property, as described in the report of geotechnical investigation, and incorporate these load...
	2. Live Load
	a) Minimum – the design shall provide for a minimum uniform live load of 50 psf located within 5 feet behind the wall crest.
	b) Traffic – the design shall provide for a uniform live load of 250 psf for vehicle traffic at locations indicated by the Civil Engineer on the site plans.
	c) Seismic Load – the peak ground acceleration shall be modeled in accordance with the Section 1613 and Article 1802.2.7 of the International Building Code.


	b) Geosynthetic Reinforcement Long-Term Tensile Strength – the long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5 of FHWA NHI-10-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-025.
	2. The minimum installation damage reduction factor (RFID) shall be 1.05.  The value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure
	3. The minimum durability reduction factor (RFD) shall be 1.1.
	4. The overall factor of safety (FS) shall be 1.5 for all MSE structures.

	c) Factors of Safety - the proposed design shall provide for the following target factors of safety (FS):
	1. MSE Retaining Wall
	2. Reinforced Soil Slope
	Note 1 – refers to calculation of Tal – see Article 2.02(B) of this section.


	d) Soil Shear Strength
	1. Reinforced Soil Zone - the shear strength of soil in the reinforced soil zone shall conform to Article 2.4 of Section 323223 – Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	2. Fill Soil – the shear strength of fill soil placed in the foundation or retained soil zones shall be specified by the DEOR.  The distance behind the wall face that fill soil is required to satisfy the specified shear strength shall be explicitly st...
	3. Insitu Soil – the shear strength assumed by the DEOR for in-situ soil shall be based upon the recommendations of the project Geotechnical Engineer as provided in their report of geotechnical investigation.

	e) Drainage - design measures shall be taken for internal and external drainage of the MSE structure in accordance with these specifications and National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.
	f) Retaining Wall Embedment Depth – The minimum wall embedment depth is 12 inches.  It is also a function of  the exposed height of wall (H’) and the toe slope condition:
	g) Reinforcement Length
	1. The geosynthetic reinforcement embedment length shall be measured from the face of the retaining wall, shall be sufficient to provide for the required FS values and shall be equal to no less than 65 percent of the total wall height.
	2. The minimum geosynthetic reinforcement length embedment shall be 6 feet.
	h) Vertical Spacing of Reinforcement
	1. Modular Block Retaining Wall
	a) The maximum vertical spacing of geosynthetic reinforcement shall be 24 inches except for modular block units with heights greater than 8 inches.  Here, the maximum vertical spacing shall be 30 inches.
	b) The maximum vertical spacing of geosynthetic reinforcement shall be 20 inches.

	2. Reinforced Soil Slope
	a) The maximum vertical spacing of primary geosynthetic reinforcement shall be 36 inches.
	b) Secondary geosynthetic reinforcement is required behind courses of WWF baskets if primary reinforcement is not present.


	a) A detailed and sealed calculation submittal is required.  Submittals that comprise only computer calculation output may be rejected without further review.
	b) The following describes the required components of the calculation submittal.
	1. Description of the scope of design.
	2. Description of the applicable design and material test references that may include:
	a) site plan and version date;
	b) report of geotechnical investigation and date;
	c) geosynthetic reinforcement long-term tensile strength;
	d) geosynthetic-soil friction properties; and
	e) modular block unit – geosynthetic reinforcement connection strength.

	3. Description of assumed insitu soil shear strength.
	4. Specification of shear strength for fill soil in the retained and foundation soil zones and the distance behind the MSE structure to which retained soil specifications apply.
	5. Discussion of assumed hydraulic design parameters.
	6. Discussion of assumed live and dead loads
	7. Determination of the applicable peak ground acceleration for seismic load analyses.
	8. Description of the proposed facing system.  For modular block units, furnish the formula used to model block-reinforcement connection strength and a copy of the referenced connection strength plot.
	9. Description of reinforcement properties including long-term tensile strength reduction factors and coefficients of soil interaction.  Furnish a copy of the geosynthetic manufacturer’s recommendations.
	10. Calculations of the representative cross-sections that are used to evaluate internal and external stability requirements.  The wall locations (i.e. stations) where representative sections are applied shall be noted.

	c) Internal and external stability analyses shall be performed using the non-proprietary computer programs MSEW by Adama Engineering, Inc.  The results of proprietary software, such as computer spreadsheets or programs furnished by the licensors of mo...
	d) Analyses of potential global and compound failure planes shall be performed by the DEOR for the applicable static, seismic, and hydraulic conditions.  The DEOR shall be independently capable of performing such analyses.  If the review of global sta...
	a) The construction drawings shall clearly convey all information that is required to construct and inspect the proposed MSE structures.
	b) Statement of Design Certification
	1. The DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	2.  “I (full name) certify that I have read and understand specifications DIVISION 32 SECTION 323223 – MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and LOWE’S DESIGN GUIDELINES – MECHANICALLY-STABILIZED EARTH RETE...
	3. The DEOR shall note any exceptions to these specifications that have been approved by the Owner.

	c) The following describes the required components of the construction drawing submittal.
	1. Drawings shall be submitted on bond paper sheets with dimensions no less than 36 inches x 24 inches.
	2. Drawings shall include all Construction Notes that may be required as a supplement to Lowe’s specifications.
	3. The Construction Notes shall also include the following:
	a) A reference (drawing title, engineer and date) for the site plan.
	b) A reference (report title, engineer and date) of the report of geotechnical investigation.
	c) Live, dead, and seismic loads used for design.
	d) The effective shear strength parameters the DEOR specifies for fill soil in the reinforced, retained, and foundation soil zones.
	1. The distance behind the MSE structure that retained soil shear strength parameters apply.
	2. Total shear strength parameters shall also be provided if conditions warrant total stress analyses.
	3. Effective shear strength parameters and total shear strength parameters (if warranted) of insitu soil assumed by the DEOR.
	4. The required physical properties of reinforced fill soil per Article 2.4 of Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.
	5. The applied bearing pressure of the MSE structure.
	6. The geosynthetic reinforcement and associated long-term tensile strength.
	7. The target factors of safety per Section 323223 – Mechanically Stabilized Earth Retention Structures with Geosynthetic Reinforcement.


	4. The drawing shall include a plan view of the MSE structure.
	a) The scale of the plan view shall be noted.
	b) A station line shall be superimposed on the plan view of the MSE structure.
	c) The location of geosynthetic reinforcement shall be depicted as well as all site utilities.

	5. The drawings shall include an elevation view of the MSE structure that clearly and accurately depicts the MSE structure boundaries and geosynthetic reinforcement schedule.
	a) The minimum scale of the elevation view is 1 inch = 10 feet.
	b) The elevation view shall be sufficiently detailed so as to prevent a requirement of the MSE structure Contractor or Inspection Engineer to use a scale to determine dimensions and elevations.
	c) A station line shall be provided that corresponds to the station line shown on the plan view.
	d) Callouts shall provide the elevation at the top and bottom of the structure.
	e) The distance between steps at the top and bottom of the structure shall be provided.
	f) Callouts shall provide the elevation of layers of geosynthetic reinforcement.
	g) The location of obstructions and utilities in the reinforced soil zone shall be shown, except for fence and guide rail posts.

	6. The drawings shall include all details required to construct and inspect the MSE structure.  As appropriate, the details shall describe the following:
	a) typical cross section;
	b) location of reinforced, retained, and foundation soil zones;
	c) internal drainage components
	d) all obstructions in the reinforced soil zone;
	e) special measures required to provide for obstructions in the reinforced soil zone;
	f) modular block units;
	g) reinforced soil slope components and configurations;
	h) special modular block-reinforcement connection details; and
	i) leveling pad.
	7. The following note shall be included verbatim and adjacent to the face of the MSE structure in the typical cross section:  No more than one course of modular block units shall be stacked before core fill and reinforced fill is installed.



	01330_Submittal_Procedures.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 0 Section “Application for Payment for Construction and Final Acceptance” for submitting Applications for Payment and the Schedule of Values.
	2. Division 1 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 1 Section "Construction Progress Documentation" for submitting schedules and reports, including Contractor's Construction Schedule and the Submittals Schedule.
	4. Division 1 Section "Quality Requirements" for submitting test and inspection reports and for mockup requirements.
	5. Division 1 Section "Closeout Procedures" for submitting warranties.
	6. Divisions 0 through 16 Sections for specific requirements for submittals in those Sections.
	1. Division 2 Civil
	a. Demolition
	b. Earthwork
	c. Trench Excavation and Backfill
	d. Waste Water Pump Stations
	e. Aggregate Base Course
	f. Hot-mix Asphalt Paving
	g. Concrete Pavement, Curb and Sidewalk
	h. Concrete Paving Joint Sealants
	i. Asphalt Seal Coat
	j. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement
	k. Landscaping / Plants / Turf (materials and qualification data)
	l. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Building Fencing Systems – Chain Link
	b. Building Fencing Systems – Tubular Steel/Ornamental
	c. Termite Control

	3. Division 3
	a. Concrete Mix Design (See 03300 or 03310 for submittal Form)
	b. Tilt-Up Concrete
	c. Pre-Cast Concrete
	d. Steel Reinforcement

	4. Division 4
	a. Concrete Unit Masonry Assemblies
	b. Face Brick
	c. Reinforcement
	d. Mortar and Grout

	5. Division 5
	a. Structural Steel
	b. Steel Joists
	c. Steel Deck
	d. Metal Fabrications

	6. Division 7
	a. Sheet Metal Flashing and Trim
	b. Aluminum Cornice (If indicated on drawings)
	c. Metal Wall Panels (If indicated on drawings)
	d. Elastomeric Single-ply Membrane Roofing
	e. EPDM Roofing Membrane (if indicated on drawings)
	f. Aluminum Cornice
	g. Roof Accessories

	7. Division 8
	a. Steel Doors and Frames
	b. Flush Wood Doors
	c. Access Doors, Strip Doors and Traffic Impact Doors
	d. Overhead Coiling Doors
	e. Sectional Overhead Doors
	f. Aluminum Entrances and Storefronts
	g. Sliding Automatic Entrance Doors (standard / impact rated)
	h. Door Hardware
	i. Glazing

	8. Division 9
	a. Paint

	9. Division 10
	a. Toilet Compartments Signs

	10. Division 11
	a. Loading Dock Equipment

	11. Division 13
	a. Retractable Shade System
	b. Pre-engineered Structures/Shade Structures
	c. Water Storage Tanks
	d. Fire Suppression Sprinklers
	e. Electric-Drive Horizontal Fire Pumps

	12. Division 14
	a. Hydraulic Passenger Elevator (If indicated on drawings)
	b. Hydraulic Freight Elevator (If indicated on drawings)

	13. Division 15
	a. Drinking Fountains and Water Coolers (operation and maintenance data)

	14. Division 16
	a. Seismic Controls for Electrical Work
	b. Panelboards
	c. Interior Lighting (Modular Wiring Only)
	d. Exterior Lighting (Poles Only)

	1. Division 2 Civil
	a. Water Distribution (materials)
	b. Sanitary Sewer (materials)
	c. Storm Drainage (materials)
	d. Trench Drain (materials)
	e. Concrete Pavement Curb and Sidewalk (materials)
	f. Landscaping (materials and qualification data)
	g. Landscape Irrigation (materials and qualification data)

	2. Division 2 Building
	a. Termite Control

	3. Division 3
	a. Admixtures
	b. Liquid Densifiers and Sealers
	c. Moisture Retaining Cover
	d. Semi rigid polyurea joint filler
	e. Natural aggregate shake hardener (if indicated on drawings)

	4. Division 7
	a. Building Insulation – Extruded Polystyrene Board
	b. Building Insulation – Faced, Unfaced, and Sound Attenuation Fiberglass Batts
	c. Building insulation – Foam Filled
	d. Exterior Insulation and Finish Systems – Class PB (Conformance Submittal and Samples)
	e. Metal Roof Panels – Architectural  (submittal and samples)
	f. Metal Roof Panels – Structural (submittal and samples)
	g. Metal Wall Panels (submittal and samples)
	h. Elastomeric Single-ply Membrane Roofing (Conformance Submittal)
	i. Metal Flashing and Trim – Architectural
	j. EPDM Roofing Membrane (if indicated on drawings)
	k. Plastic Unit Skylights (if indicated on drawings)
	l. Applied Fireproofing
	m. Firestopping
	n. Joint Sealants
	o. Vapor Permeable Air Barrier Membrane (if indicated on drawings)

	5. Division 8
	a. Sliding Automatic Entrance Doors (standard / impact rated)

	6. Division 9
	a. Exterior Sheathing (as underlayment) –for metal roof panels
	b. Exterior Sheathing (as underlayment) – for E.I.F.S. and membrane flashing
	c. Exterior Soffit Panel – Sag-resistant gypsum board
	d. Exterior Walls – Exterior Wall Coating Submittal Form
	e. Interior Walls – Standard
	f. Interior Walls – Water Resistant
	g. Ceramic Floor, Wall Tile and Grout
	h. Acoustical Ceiling Tile (Conformance Submittal)
	i. Heavy Duty Ceiling Tile (Conformance Submittal)
	j. Vinyl Cove Base
	k. Vinyl Composition Floor Tile (If indicated on drawings)

	7. Division 10
	a. Aluminum Canopy
	b. Electrical Hand Dryers
	c. Grab Bars
	d. Toilet Tissue Holders
	e. Napkin Disposal
	f. Horizontal Baby Changing Station
	g. Metal Framed Mirrors
	h. Paper Towel Dispenser

	8. Division 15
	a. Duct Insulation
	b. Pipe Insulation
	c. Valves
	d. Fuel Gas Piping
	e. Plumbing Fixtures
	f. Plumbing Specialties
	g. Trench Drain
	h. Electric, Domestic Water Heaters
	i. Fuel-Fired Unit Heaters
	j. Rooftop Air Conditioners
	k. Energy Recovery Ventilators
	l. Duct Accessories
	m. Power Ventilators
	n. Smoke Exhaust Fans
	o. Diffusers, Registers and Grilles
	p.

	9. Division 16
	a. Basic Electrical materials and Methods
	b. Grounding and Bonding
	c. Conductors and Cables
	d. Control/signal Transmission Media
	e. Raceways and Boxes
	f. Cable Trays
	g. Wiring Devices
	h. Packaged Engine Generators
	i. Generator & ATS Start-Up Submittal
	j. Enclosed Switches and circuit Breakers
	k. Transfer Switches
	l. Panelboards
	m. Dry-Type Transformers (1000 V and Less)
	n.
	o.
	p.



	1.03 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Owner/Architect’s responsive action.
	B. Informational Submittals:  Written information that does not require Owner/Architect’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.04 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.
	2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will not be delayed because of need to review submittals concurrently for coordination.
	a. Owner reserves the right to withhold action on a submittal requiring coordination with other submittals until related submittals are received.


	B. Submittals Schedule:  Comply with requirements in Division 2 Section "Construction Progress Documentation" for list of submittals and time requirements for scheduled performance of related construction activities.
	C. Processing Time:  Allow enough time for submittal review, including time for re-submittals, as follows.  Time for review shall commence on Architect's receipt of submittal.  No extension of the Contract Time will be authorized because of failure to...
	1. Initial Review:  Allow 15 business days (unless noted otherwise) for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required.  Owner will advise Contractor when a submittal being processed mus...
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Re-submittal Review:  Allow 15 business days for review of each re-submittal.

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside title block to record Contractor's review and approval markings and action taken by Owner.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Contractor.
	d. Name and address of subcontractor.
	e. Name and address of supplier.
	f. Name of manufacturer.
	g. Submittal number or other unique identifier, including revision identifier.
	1) Submittal number shall use Specification Section number followed by a decimal point and then a sequential number (e.g., 061000.01).  Re-submittals shall include an alphabetic suffix after another decimal point (e.g., 061000.01.A).

	h. Number and title of appropriate Specification Section.
	i. Drawing number and detail references, as appropriate.
	j. Location(s) where product is to be installed, as appropriate.
	k. Other necessary identification.


	E. Deviations:  Highlight or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Owner observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Additional copies submitted for maintenance manuals will be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Owner will return submittals, without review, received from sources other than Contractor.
	1. Include Contractor’s certification stating that information submitted complies with requirements of the Contract Documents.

	H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, and installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on t...
	I. Use for Construction:  Use only final submittals with mark indicating action taken by Architect, Engineer, Designer or Owner in connection with construction."


	PART 2 -  PRODUCTS
	2.01 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	1. Number of Copies: Upload one copy for each submittal, unless otherwise indicated. Marked up, rejected and/or approved versions will be maintained on Site|Folio as a Project Record Document. .

	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a.  Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Compliance with specified referenced standards.
	j. Testing by recognized testing agency.
	k. Application of testing agency labels and seals.
	l. Notation of coordination requirements.


	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Notation of coordination requirements.
	j. Notation of dimensions established by field measurement.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (600 by 900 mm).

	D. Coordination Drawings: Comply with requirements in Division 01 Section “Project Management and Coordination”.
	E. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed. Prepa...
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	a. Samples that may be incorporated into the Work are indicated in individual Specification Sections.  Such Samples must be in an undamaged condition at time of use.
	b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the property of Contractor.

	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit three full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Owner will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Owner will retain two Sample sets; remainder will be returned.]
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	F. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.  Include the following information in tabular form:
	1. Type of product.  Include unique identifier for each product.
	2. Number and name of room or space.
	3. Location within room or space.
	4. Number of Copies:  Submit three copies of product schedule or list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	G. Contractor's Construction Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation" for Construction Manager's action.
	H. Delegated Design Submittal: Comply with requirements in Division 2 “Quality Requirements”.
	I. Submittals Schedule:  Comply with requirements specified in Division 2 Section "Construction Progress Documentation."
	J. Application for Payment:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	K. Schedule of Values:  Comply with requirements specified in Division 2 Section "Payment Procedures."
	L. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design. Include the following information in tabul...
	1. Name, address, and telephone number of entity performing subcontract or supplying products.
	2. Number and title of related Specification Section(s) covered by subcontract.
	3. Drawing number and detail references, as appropriate, covered by subcontract.
	4. Number of Copies:  Submit three copies of subcontractor list, unless otherwise indicated.  Owner will return two copies.
	a. Mark up and retain one returned copy as a Project Record Document.


	M. LEED Submittals:  Comply with requirements specified in Division 2 Section "Sustainable Design Requirements."
	1. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.


	2.02 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit one copy of each submittal, unless otherwise indicated.  Owner will not return copies.
	2. Upload LEED submittals to Site|Folio (www.sitefolio.net) if store is a LEED project.
	3. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	4. Test and Inspection Reports:  Comply with requirements specified in Division 2 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 2 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of architects and owners, and other informa...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Research/Evaluation Reports:  Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.  Include the following information:
	1. Name of evaluation organization.
	2. Date of evaluation.
	3. Time period when report is in effect.
	4. Product and manufacturers' names.
	5. Description of product.
	6. Test procedures and results.
	7. Limitations of use.

	L. Schedule of Tests and Inspections:  Comply with requirements specified in Division 2 Section "Quality Requirements."
	M. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirem...
	N. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of compatibility tests performed before installation of product.  Include written recommendat...
	O. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	P. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 2 Section "Operation and Maintenance Data."
	Q. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	R. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	S. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	T. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	U. Construction Photographs and Videotapes:  Comply with requirements specified in Division 2 Section "Photographic Documentation."

	2.03 DELEGATED DESIGN
	A. Performance and Design Criteria:  Where professional design services or certifications by a design professional are specifically required of Contractor by the Contract Documents, provide products and systems complying with specific performance and ...
	1. If criteria indicated are not sufficient to perform services or certification required, submit a written request for additional information to Architect.

	B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required submittals, submit three copies of a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned ...
	1. Indicate that products and systems comply with performance and design criteria in the Contract Documents.  Include list of codes, loads, and other factors used in performing these services.



	PART 3 -  EXECUTION
	3.01 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Architect, Engineer, Designer or...
	F. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.02 ARCHITECT'S, ENGINEER’S, DESIGNER’S OR OWNER’S ACTION
	A. General:  Architect, Engineer, Designer, or Owner   will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Architect, Engineer, Designer or Owner   will review each submittal, make marks to indicate corrections or modifications required, and return it.  Architect, Engineer, Designer or Owner will stamp each submittal with an action s...
	C. Informational Submittals:  Architect, Engineer, Designer or Owner will review each submittal and will not return it, or will return it if it does not comply with requirements.  Owner will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.03 DOCUMENTS AND SAMPLES AT THE SITE
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	2. Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Division 0 Section "Allowances" for testing and inspecting allowances.
	2. Division 1 Section "Construction Progress Documentation" for developing a schedule of required tests and inspections.
	3. Division 1 Section "Cutting and Patching" for repair and restoration of construction disturbed by testing and inspecting activities.
	4. Divisions 0 through 16 Sections for specific test and inspection requirements.


	1.03 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to verify selections made under sample submittals, to demonstrate aesthetic effects and, where indicated, qualities of materials and execution, and to review c...
	D. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.

	1.04 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.05 DELEGATED DESIGN
	A. Performance and Design Criteria: Where professional design services or certifications by a design professional are specifically required of contractor by the contract documents, provide products and systems complying with specific performance and d...

	1.06 SUBMITTALS
	A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to demonstrate their capabilities and experience.  Include proof of qualifications in the form of a recent report on the inspection of the testing agency by a recogn...
	B. Delegated-Design Submittal:  In addition to shop drawings, product data, and other required submittals, submit a statement, signed and sealed by the responsible design professional, for each product and system specifically assigned to contractor to...
	C. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.07 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing engineering services of the kind indicated.  Engineering services are d...
	F. Specialists:  Certain sections of the Specifications require that specific construction activities shall be performed by entities who are recognized experts in those operations.  Specialists shall satisfy qualification requirements indicated and sh...
	1. Requirement for specialists shall not supersede building codes and regulations governing the Work.

	G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	H. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each form of construction and finish required to comply with the following requirements, using materials indicated for the completed Work:
	1. Build mockups in location and of size indicated or, if not indicated, as directed by Owner.
	2. Notify Owner seven (7) days in advance of dates and times when mockups will be constructed.
	3. Demonstrate the proposed range of aesthetic effects and workmanship.
	4. Obtain Owner’s approval of mockups before starting work, fabrication, or construction.
	a. Allow seven (7) days for initial review and each re-review of each mockup.

	5. Maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.
	6. Demolish and remove mockups when directed, unless otherwise indicated.


	1.08 QUALITY CONTROL
	A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, Owner will engage a qualified testing agency to perform these services.
	1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies engaged and a description of types of testing and inspecting they are engaged to perform.
	2. Costs for retesting and reinspecting construction that replaces or is necessitated by work that failed to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will be adjusted by Change Order.

	B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	1. Testing Agency Responsibilities: Cooperate with architect and contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	3. Interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through contractor.
	5. Do not release, revoke, alter, or increase requirements of the contract documents or approve or accept any portion of the work.
	6. Do not perform any duties of contractor.

	E. Testing Agency Responsibilities:  Cooperate with Owner and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Owner and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	F. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.09 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Owner will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Owner, and as follows:
	1. Testing agency will notify Owner and contractor promptly of irregularities and deficiencies observed in the work during performance of its services.
	2. Testing agency will submit a certified written report of each test, inspection, and similar quality-control service to architect with copy to contractor and to authorities having jurisdiction.
	3. Testing agency will submit a final report of special tests and inspections at substantial completion, which includes a list of unresolved deficiencies.
	4. Testing agency will interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from the contract documents.
	5. Testing agency will retest and reinspect corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.01 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Architect.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Owner’s reference during normal working hours.

	3.02 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.
	2. Comply with the Contract Document requirements for Division 2 Section "Cutting and Patching."

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes requirements for temporary utilities, support facilities, and security and protection facilities.
	B. The Contractor shall provide all temporary facilities, whether or not listed herein, for the proper conduct of the work in accordance with accepted construction practices and as required by any public authority having jurisdiction at the location o...
	C. Related Sections include the following:
	1. Division 01 Section "Submittal Procedures" for procedures for submitting copies of implementation and termination schedule and utility reports.
	2. Divisions 0 through 16 Sections for temporary heat, ventilation, and humidity requirements for products in those Sections.
	3. Division 2 Section "Termite Control" for pest control.
	4. Division 2 Section "Hot Mix Asphalt Paving" for construction and maintenance of asphalt paving for temporary roads and paved areas.
	5. Division 2 Section “Erosion and Sediment Control”.
	6. Division 2 Section “Concrete Pavement Curb and Sidewalk” for construction and maintenance of cement concrete pavement for temporary roads and paved areas.


	1.03 DEFINITIONS
	A. Permanent Enclosure:  As determined by Owner, permanent or temporary roofing is complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all openings are closed with permanent construction or substantial temporary c...

	1.04 USE CHARGES
	A. General:  Cost or use charges for temporary facilities are not chargeable to Owner and shall be included in the Contract Sum.  Allow other entities to use temporary services and facilities without cost, including, but not limited to, Owner's constr...
	B. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for construction personnel.

	1.05 QUALITY ASSURANCE
	A. Electric Service:  Comply with ANSI A10.6, NFPA 241, NECA, NEMA, and UL standards and regulations for temporary electric service.  Install service to comply with NFPA 70.
	B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each temporary utility before use.  Obtain required certifications and permits.

	1.06 PROJECT CONDITIONS
	A. Temporary Utilities: At earliest feasible time and when acceptable to Owner, change over from use of temporary service to use of permanent service.
	B. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume responsibility for operation, maintenance, and protection of each permanent service during its use as a construction facility before Owner's acceptance, regard...
	C. Conditions of Use: The following conditions apply to use of temporary services and facilities by all parties engaged in the Work:
	1. Keep temporary services and facilities clean and neat.
	2. Relocate temporary services and facilities as required by progress of the Work.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. General: Provide new materials. Undamaged, previously used materials in serviceable condition may be used if approved by Owner. Provide materials suitable for use as intended.
	B. Pavement:  Comply with Section “Hot Mix Asphalt Paving and “Concrete Pavement Curb and Sidewalk”
	C. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-...
	D. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 9-gage, galvanized steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner a...
	E. Lumber and Plywood:  Comply with requirements in Division 06.
	F. Gypsum Board:  Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum available lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M.
	G. Insulation:  Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
	H. Tarpaulins: Fire-resistive labeled with flame-spread rating of 15 or less.
	I. Paint:  Comply with requirements in Division 09 painting Sections.
	J. Water: Potable.

	2.02 TEMPORARY FACILITIES
	A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature controls, and foundations adequate for normal loading.
	B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:
	1. Furniture required for Project-site documents including file cabinets, plan tables, plan racks, and bookcases.
	2. Conference room of sufficient size to accommodate meetings of 10 individuals.  Provide electrical power service and 120-V ac duplex receptacles, with not less than 1 receptacle on each wall.  Furnish room with conference table, chairs, and 4-foot- ...
	3. Drinking water and private toilet.
	4. Coffee machine and supplies.
	5. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68 to 72 deg F (20 to 22 deg C).
	6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at desk height.


	2.03 EQUIPMENT
	A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by locations and classes of fire exposures. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required by location and class of...
	B. Self-Contained Toilet Units: Single-occupant units of chemical, aerated recirculation or combustion type; vented; fully enclosed with glass-fiber-reinforced polyester shell or similar nonabsorbent material.
	C. Drinking-Water Fixtures: Containerized, tap-dispenser, bottled-water, drinking-water units, including paper cup supply.
	D. Electrical:
	1. Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110-V to 120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset button, and pilot light.
	2. Power Distribution: Power distribution system circuits where permitted are to be overhead and exposed for surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits  may be non-metallic sheathed cable.

	E. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
	1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is prohibited.
	2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system for temporary use during construction, provide filter with MERV of 8 at each return air grille in system and remove at end of construction.



	PART 3 -  EXECUTION
	3.01 INSTALLATION, GENERAL
	A. Locate facilities where they will serve Project adequately and result in minimum interference with performance of the Work.  Relocate and modify facilities as required by progress of the Work.
	1. Locate facilities to limit site disturbance as specified in Division 2 Section "Summary."

	B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required. Do not remove until facilities are no longer needed or are replaced by authorized use of completed permanent facilities.

	3.02 TEMPORARY UTILITY INSTALLATION
	A. General:  Engage appropriate local utility company to install temporary service or connect to existing service. Where utility company provides only part of the service, provide the remainder with matching compatible materials and equipment. Comply ...
	1. Arrange with utility company, Owner, and existing users for time when service can be interrupted, if necessary, to make connections for temporary services.
	2. Provide adequate capacity at each stage of construction. Before temporary utility is available, provide trucked-in services.
	3. Obtain easements to bring temporary utilities to Project site where Owner’s easements can not be used for that purpose.

	B. Sanitary Sewers:  If sanitary sewer is available, provide temporary utilities to remove effluent lawfully. If sanitary sewer is not available or can not be used for the discharge of effluent provide containers to remove and dispose of effluent off-...
	1. Connect temporary sewers to municipal system or private system indicated and as directed by authorities having jurisdiction.
	2. Maintain temporary facilities in a clean, sanitary condition. After heavy use, restore to normal conditions promptly.

	C. Storm Drainage: Comply with EPA, State or Local Construction General Permit for construction stormwater discharges. Assure excessive soil, construction debris, chemicals, oils, and similar contaminants are not discharged to receiving waters.
	D. Water Service:  Install water service and distribution piping in sizes and pressures adequate for construction until permanent water service is in use. Sterilize temporary water piping before use.
	E. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of construction personnel.  Comply with authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures and facilities. ...
	1. Disposable Supplies: Provide and maintain adequate supply of toilet tissue, paper towels, paper cups, and similar disposable materials for each facility. Provide covered waste containers for disposal of used materials.
	2. Toilets:  Install enclosed self-contained toilet units.
	3. Wash Facilities: Install wash facilities supplied with potable water at convenient locations for personnel who handle materials that require wash-up.
	a. Supply cleaning compounds appropriate for each type of material handled. Provide safety showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation of personnel.

	4. Drinking Water: Provide bottled drinking water for all site personnel.

	F. Heating and Cooling:  Provide temporary heating and cooling required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of low temperatures or high humidity.  Sel...
	1. General Contractor to provide necessary heat as required for the proper installation of finish materials or as directed by the Owner.
	2. General Contractor is to close all exterior openings until permanent enclosures are in place while the building is being heated or cooled.
	3. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and areas where finished work has been installed.

	G. Ventilation and Humidity Control:  Provide temporary ventilation required by construction activities for curing or drying of completed installations or for protecting installed construction from adverse effects of high humidity.  Select equipment t...
	H. Electric Power Service:  Provide and maintain electric power service and distribution system of sufficient size, capacity, and power characteristics required for construction operations for the duration of the work.
	1. Install in accordance with the requirements of the local power company and all local laws, ordinances and regulations.
	2. Install weatherproof, grounded electric power service and distribution system service of sufficient size, capacity, and power characteristics during the Construction period.
	3. Include meters, transformers, overload-protected disconnecting means, automatic ground-fault interrupters, and main distribution switchgear.
	4. Install electric power service underground, unless otherwise indicated.
	5. Install distribution wiring overhead and rise vertically where least exposed to damage.
	6. Provide receptacle outlets adequate for connection of power tools and equipment. Use waterproof connectors to connect separate lengths of electrical power cords if single lengths will not reach area where construction activities are in progress. Do...

	I. Lighting:  Provide temporary lighting with local switching that provides adequate illumination for construction operations, observations, inspections, and traffic conditions.
	1. Install and operate temporary lighting that fulfills security and protection requirements without operating entire system.
	2. Provide one (1) 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for general lighting, or equivalent illumination.
	3. Provide one (1) 100-W incandescent lamp every 50 feet (15 m) in traffic areas or equivalent illumination.
	4. Install exterior-yard site lighting that will provide adequate illumination for construction operations, traffic conditions, and signage visibility when the Work is being performed.
	5. Install lighting for Project identification sign.

	J. Telephone Service:  Provide temporary telephone service throughout construction period in common-use facilities for use by all construction personnel.  The General Contractor shall provide and pay for telephone and facsimile on the site during the ...
	1. Provide additional telephone lines for the following:
	a. Provide a dedicated telephone line for each facsimile machine and computer in each field office.

	2. At each telephone, post a list of important telephone numbers.
	a. Police and fire departments.
	b. Ambulance service.
	c. Contractor's home office.
	d. Architect's office.
	e. Engineers' offices.
	f. Owner's office.
	g. Principal subcontractors' field and home offices.

	3. Provide superintendent with cellular telephone or portable two-way radio for use when away from field office.

	K. Electronic Communication Service:  Provide temporary electronic communication service, including electronic mail, in common-use facilities.

	3.03 SUPPORT FACILITIES INSTALLATION
	A. General:  Comply with the following:
	1. Locate field offices, storage sheds, sanitary facilities, and other temporary construction and support facilities for easy access.
	2. Provide incombustible construction for offices, shops, and sheds located within construction area or within 30 feet (9 m) of building lines.  Comply with NFPA 241.
	3. Maintain support facilities until near Substantial Completion.  Remove before Substantial Completion.  Personnel remaining after Substantial Completion will be permitted to use permanent facilities, under conditions acceptable to Owner.

	B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas adequate for construction operations as indicated on the drawings.  Locate temporary roads and paved areas in same location as permanent roads and paved areas....
	1. Coordinate elevations of temporary roads and paved areas with permanent roads and paved areas.
	2. Prepare sub grade and install sub base and base for temporary roads and paved areas according to Division 2 Section "Earthwork."
	3. Delay installation of final course of permanent hot-mix asphalt pavement until immediately before Substantial Completion.  Repair hot-mix asphalt base-course pavement before installation of final course according to Division 2 Section "Hot Mix Asph...

	C. Traffic Controls:  Comply with requirements of authorities having jurisdiction.
	1. Protect existing site improvements to remain including curbs, pavement, and utilities.
	2. Maintain access for fire-fighting equipment and access to fire hydrants.

	D. Parking:  Provide temporary parking areas for construction personnel. Temporary parking areas used for construction activities are considered part of the regulated stormwater pollution prevention area and shall be treated as such.
	E. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  Maintain Project site, excavations, and construction free of water.
	1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining properties nor endanger permanent Work or temporary facilities.
	2. Remove snow and ice as required to minimize accumulations.

	F. Project Identification and Temporary Signs:  Provide Project identification and other signs as indicated on Drawings.  Install signs where indicated to inform public and individuals seeking entrance to Project.  Unauthorized signs are not permitted.
	1. Provide temporary, directional signs for construction personnel and visitors.
	2. Maintain and touchup signs so they are legible at all times.

	G. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle waste from construction operations.  Containerize, separate and clearly label hazardous, dangerous or unsanitary waste materials. Comply with requirements o...
	1. If required by authorities having jurisdiction, provide separate clearly labeled containers for each type of material.
	2. Develop a waste management plan for Work performed on the Project. Indicate types of waste materials the Project will produce and estimate quantities of each type. Provide detailed information for on-site waste storage and separation of recyclable ...


	3.04 SECURITY AND PROTECTION FACILITIES INSTALLATION
	A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct construction in ways and by methods that comply with environmental regulations and that minimize possible air, waterway, and subsoil contamination or pollution...
	1. Comply with work restrictions specified in Division 2 Section "Summary."

	B. Protection of Work and Property: The Contractor shall be responsible for the entire site and building and shall provide all necessary protections as required by Owner and by laws, ordinances and codes governing such conditions.  The Contractor and ...
	1. No fires of any kind will be allowed inside or around the operation during the course of construction without special permission of the Owner.

	C. Temporary Erosion and Sedimentation Control:  Comply with requirements specified in Division 2 Section "Erosion and Sediment Control."
	1. Inspect, repair, and maintain erosion- and sedimentation-control measures during construction until permanent vegetation has been established.

	D. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and around excavations and sub grade construction to prevent flooding by runoff of stormwater from heavy rains.
	E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line of trees to protect vegetation from damage from construction operations.  Protect tree root systems from damage, flooding, and erosion.
	F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.
	G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in progress and completed, from exposure, foul weather, other construction operations, and similar activities.  Provide temporary weathertight enclosure for buildin...
	1. Where heating or cooling is needed and permanent enclosure is not complete, insulate temporary enclosures. Coordinate enclosure with ventilating and material drying or curing requirements to avoid dangerous conditions and effects.
	2. Vertical Openings: Close openings of 25 sq. ft. (2.3 sq. m) or less with plywood or similar materials.
	3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with load-bearing, wood-framed construction.
	4. Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

	H. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration and to separate areas from fumes and noise.
	1. Construct dustproof partitions with not less than nominal 4-inch (100 mm) studs, 5/8-inch (16 mm) gypsum wallboard with joints taped on occupied side, and ½ inch (13 mm) fire-retardant walls. Cover floor with ¾ inch (19 mm) fire-retardant plywood.
	2. Construct dustproof floor-to-ceiling partitions with not less than nominal 4-inch (100 mm) studs, with 2 layers of 3-mil (0.07-mm) polyethylene sheet on each side.  Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheet, extending sheets 1...
	3. Insulate partitions to provide noise protection to occupied areas.
	4. Seal joints and perimeter.  Equip partitions with dustproof doors and security locks.
	5. Protect air-handling equipment.
	6. Weather strip openings.

	I. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types needed to protect against reasonably predictable and controllable fire losses.  Comply with NFPA 241.
	1. Prohibit smoking in construction areas.
	2. Supervise welding operations, combustion-type temporary heating units, and similar sources of fire ignition according to requirements of authorities having jurisdiction.
	3. Store combustible materials in containers in fire-safe locations.
	4. Provide fire extinguishers, installed on walls with mounting brackets, visible and accessible from space being served with sign mounted above.
	a. Locate fire extinguishers where convenient and effective for their intended purpose; provide not less than one extinguisher on each floor at or near each usable stairwell or and exit.
	b. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways, and other access routes for firefighting.

	5. Develop and supervise an overall fire-prevention and -protection program for personnel at Project site.  Review needs with local fire department and establish procedures to be followed.  Instruct personnel in methods and procedures.  Post warnings ...
	6. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning sign stating that hoses are for fire-protection purposes only and are not to be removed.  Match hose size with outlet size and equip with suitable nozzles.
	7. Complete installation and begin use of permanent fire protection facility including connected services at earliest feasible date in each area of Project. Instruct key personnel on use of facilities.


	3.05 OPERATION, TERMINATION, AND REMOVAL
	A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and abuse, limit availability of temporary facilities to essential and intended uses.
	B. Maintenance:  Maintain facilities in good operating condition until removal. Protect from damage caused by freezing temperatures and similar elements.
	1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation, and similar facilities on a 24-hour basis where required to achieve indicated results and to avoid possibility of damage.
	2. Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect from damage during excavation operations.

	C. Temporary Facility Changeover:  Except for using permanent fire protection as soon as available, do not change over from using temporary security and protection facilities to permanent facilities until Substantial Completion.
	D. Termination and Removal:  Remove each temporary facility when need for its service has ended, when it has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore permanen...
	1. Materials and facilities that constitute temporary facilities are property of Contractor.  Owner reserves right to take possession of Project identification signs.
	2. At Substantial Completion, clean and renovate permanent facilities used during construction period.  Comply with final cleaning requirements specified in Division 01 Section "Closeout Procedures."




	017419_Construction_Waste_Management.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:
	1. Salvaging nonhazardous demolition and construction waste.
	2. Recycling nonhazardous demolition and construction waste.
	3. Disposing of nonhazardous demolition and construction waste.

	B. Related Sections:
	1. Division 01 Section "Project Management and Coordination" for coordination of responsibilities for waste management.
	2. Division 02 Section "Demolition" for disposition of waste resulting from demolition of buildings, structures, and site improvements  and for disposition of hazardous waste.
	3. Division 04 Section "Unit Masonry" for disposal requirements for masonry waste.
	4. Division 04 Section "Stone or Face Brick Masonry" for disposal requirements for excess stone and stone waste.
	5. Division 02 Section "Site Clearing" for disposition of waste resulting from site clearing and removal of above- and below-grade improvements.


	1.3 DEFINITIONS
	A. Clean: Untreated and unpainted, not contaminated with oils, solvents, caulk, paint or other pollutants.
	B. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations.  Construction waste includes packaging.
	C. Comingled: Collecting all material types into a single bin or mixed collection and separating waste materials into recyclable material types at an off-site location.
	D. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	E. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	F. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.
	G. Hazardous: Exhibiting the characteristics of hazard substances (i.e., ignitability, corrosiveness, toxicity or reactivity).
	H. Recycle:  Recovery of demolition or construction waste for subsequent processing in preparation for reuse.
	I. Remove and Salvage: Carefully detach from existing construction, in a manner to prevent damage and deliver to Owner. Include fasteners or brackets needed for reattachment elsewhere if possible.
	J. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in another facility.
	K. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.
	L. Source Separation:   The act of keeping different types of waste materials separate beginning from the first time they become waste
	M. Waste:  Extra material or material that has reached the end of its useful life in its intended use. Waste includes salvageable, returnable, recyclable, and reusable material.
	N. Waste Management Coordinator: The General Contractor Superintendent will manage site wastes and surplus under the requirements outlined in the Construction Waste Management Plan.
	O.  Construction Waste Management Plan: Construction and/or demolition wastes shall be indentified and incorporated into a Construction Waste Management Plan (CWMP) The CWMP will include an analysis of wastes to be generated, including the types of re...
	P. Waste Recovery Progress Reports: Report that must be submitted with the Monthly Pay Application that shows the amount of items that were recycled that period.
	Q. Waste Recovery Progress Report back up: Submit manifests, weight tickets, receipts and invoices identifying the project and construction wastes.

	1.4 PERFORMANCE REQUIREMENTS
	A. General:  Achieve end-of-Project rates for salvage/recycling of  [50] [75] (indicate which)  percent by weight or volume of total non-hazardous solid waste generated by the Work. Practice efficient waste management in the use of materials in the co...
	1. Demolition Waste:
	a. Asphaltic concrete paving.
	b. Concrete.
	c. Concrete reinforcing steel.
	d. Brick.
	e. Concrete masonry units.
	f. Wood studs.
	g. Wood joists.
	h. Plywood and oriented strand board.
	i. Wood paneling.
	j. Wood trim.
	k. Structural and miscellaneous steel.
	l. Rough hardware.
	m. Roofing.
	n. Insulation.
	o. Metal studs.
	p. Gypsum board.
	q. Carpet.
	r. Carpet pad.
	s. Demountable partitions.
	t. Equipment.
	u. Cabinets.
	v. Piping.
	w. Supports and hangers.
	x. Valves.
	y. Mechanical equipment.
	z. Refrigerants.
	aa. Electrical conduit.
	bb. Copper wiring.
	cc. Switchgear and panel boards.
	dd. Transformers.(only non-hazardous)

	2. Construction Waste:
	a. Concrete waste.
	b. Masonry and CMU.
	c. Lumber.
	d. Wood sheet materials.
	e. Wood trim.
	f. Metals.
	g. Roofing.
	h. Insulation.
	i. Metal studs.
	j. Gypsum board.
	k. Piping.
	l. Electrical conduit and Wire.
	m. Packaging:  Regardless of salvage/recycle goal indicated in paragraph above, salvage or recycle 100 percent of the following uncontaminated packaging materials:
	1) Paper.
	2) Cardboard.
	3) Boxes.
	4) Plastic sheet and film.
	5) Polystyrene packaging.
	6) Wood crates.
	7) Plastic pails.




	1.5 ACTION SUBMITTALS
	A. Construction Waste Management Plan:  Submit Construction Waste Management Plan (CWMP) along with Waste Identification Worksheets within 14 days of date established from Notice to Proceed. The CWMP must be approved by Lowe’s prior to the start of wo...

	1.6 INFORMATIONAL SUBMITTALS
	A. Monthly Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit report with back up information. Use Form CWM-7 to document construction waste progress and Form CWM-8 for demolition waste progress.  Include the follo...
	1. Material category.
	2. Generation point of waste.
	3. Total quantity of waste in cubic yards or tons.
	4. Quantity of waste salvaged, in cubic yards or tons.
	5. Quantity of waste recycled, in cubic yards or tons.
	6. Total quantity of waste recovered (salvaged plus recycled) in cubic yards or tons.
	7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

	Note: waste reduction progress reports must submit quantities in either weight (tons) or volume (cubic yards) but must be consistent throughout.
	B. Total Project Waste Reduction Calculations:  Before requesting Substantial Completion, submit calculated end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated by the Work. Use Forms CWM-3 and/or CWM-4.
	C. .Total Project Cost/Revenue Analysis: Before requesting Substantial Completion, submit calculated Total Project Cost/Revenue Analysis using Forms CWM-4 and/or CWM-5.
	D. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals and organizations.  Indicate whether organization is tax exempt.
	E. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable waste by recycling and processing facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	F. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by landfills and incinerator facilities licensed to accept them.  Include manifests, weight tickets, receipts, and invoices.
	G. LEED Submittal:  Complete LEED letter template for Credit MR 2, signed by Contractor, tabulating total waste material, quantities diverted and means by which it is diverted, and statement that requirements for the credit have been met.
	H. Qualification Data:  For Site Superintendent with Waste Management Experience and Refrigerant Recovery Technician.
	I. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.7 QUALITY ASSURANCE
	A. Waste Management:  General Contractor Superintendent shall manage construction and demolition waste (if applicable) per this specification. The Superintendent shall have a record of successful waste management coordination of Projects with similar ...
	B. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	C. Regulatory Requirements:  Comply with hauling and disposal regulations of authorities having jurisdiction. Also review the Project SWPPP (Section 800) for additional requirements.
	D. Preconstruction Waste Management Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to waste management including, but not ...
	1. Review and discuss waste management plan including responsibilities of Project Superintendent.
	2. Review requirements for documenting quantities of each type of waste and its disposition.
	3. Review and finalize procedures for materials separation (if separated on site) and verify availability of containers and bins needed to avoid delays.
	4. Review procedures for periodic waste collection and transportation to recycling and disposal facilities.
	5. Review waste management requirements for each trade.


	1.8 WASTE MANAGEMENT PLAN
	A. General:  Develop a Construction Waste Management Plan (CWMP) according to ASTM E 1609 and requirements of this Section.  The CWMP shall consist of waste identification, construction waste management plan, waste reduction progress reports, cost/rev...
	B. Waste Identification:  Indicate anticipated types and quantities of demolition and construction waste generated by the Work.  Use Form CWM-1 for construction waste and Form CWM-2 for demolition waste].  Include estimated quantities and assumptions ...
	C. Total Project Waste Reduction:  List each type of waste and whether it will be salvaged, recycled, or disposed of in landfill or incinerator.  Use Form CWM-3 for construction waste and Form CWM-4 for demolition waste  Include points of waste genera...
	1. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in this Project, describe methods for preparing salvaged materials before incorporation into the Work.
	2. Salvaged Materials for Sale:  For materials that will be sold to salvage contractors, include list of their names, addresses, and telephone numbers.
	3. Recycled Materials:  Include list of local receivers and processors and type of recycled materials each will accept.  Include names, addresses, and telephone numbers.
	4. Disposed Materials:  Indicate how and where materials will be disposed of.  Include name, address, and telephone number of each landfill and incinerator facility.
	5. Handling and Transportation Procedures:  Include method that will be used for separating recyclable waste including sizes of containers, container labeling, and designated location on Project site where materials separation will be located.

	D. Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste management plan and net additional cost or net savings resulting from implementing waste management plan.  Use Form CWM-5 for construction waste and Form CWM-6 f...
	1. Total quantity of waste in volume or weight.
	2. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and cost of collection containers for each type of waste.
	3. Total cost of disposal (with no waste management).
	4. Revenue from salvaged materials.
	5. Revenue from recycled materials.
	6. Savings in hauling and tipping fees by donating materials.
	7. Savings in hauling and tipping fees that are avoided.
	8. Handling and transportation costs.  Include cost of collection containers for each type of waste.
	9. Net additional cost or net savings from waste management plan.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PLAN IMPLEMENTATION
	A. General:  Implement CWMP.  Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.
	1. Comply with Division 01 Section "Temporary Facilities and Controls" for operation, termination, and removal requirements.

	B.  Project Superintendent will be responsible for implementing, monitoring, and reporting status of waste management work plan.
	C. Preconstruction Meeting:  General Contractor Superintendent will review the CWMP with workers, subcontractors, and suppliers regarding proper waste management procedures, as appropriate before beginning work at the Project site. The Superintendent ...
	1. Distribute a copy of the approved Construction Waste Management Plan to everyone concerned within 7 days in advance of the preconstruction meeting.
	2. Distribute the CWMP to everyone concerned anytime revisions are made.
	3. Review entire plan content, procedures and locations established for salvage, storage, recycling, and disposal.

	D. Monthly Meetings: The Superintendent shall hold regularly scheduled monthly meetings to discuss project schedule and progress of any waste items on site.
	E. Site Access and Temporary Controls:  Conduct waste management operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Designate and label specific areas on Project site necessary for separating materials that are to be salvaged, recycled, reused, and donated.
	2. Comply with Division 01 Section "Temporary Facilities and Controls" for controlling dust and dirt, environmental protection, and noise control.
	3. Comply with Lowe’s Stormwater Pollution Prevention Plan requirements per Development and Design Criteria Section 800.
	4. Comply with Division 02 Section 02020 Erosion and Sediment Control.


	3.2 SALVAGING DEMOLITION WASTE
	A. Salvaged Items for Reuse in the Work:  Salvage items for reuse and handle as follows:
	1. Washed stone for temporary drives
	2. Crushed concrete and masonry for site fill..

	B. Salvaged Items for Sale are not permitted on Project site.
	C. Salvaged Items for Owner's Use:  Salvage items for Owner's use and handle as follows:
	1. Clean salvaged items.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. Store items in a secure area and covered if needed until delivery to Owner.
	4. Transport items to Owner's storage area designated by Owner.
	5. Protect items from damage during transport and storage.


	3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL
	A. General:  Recycle paper and beverage containers used by on-site workers.
	B. Recycling Receivers and Processors:  Include listing of all recycling activities for source separated or mixed material recycling centers where recycling will occur including all recycling receivers and processors in the CWMP.
	C. Construction Waste Reduction Incentives:  Revenues, savings rebates, tax credits, and other incentives received for recycling waste materials shall be Lowe’s 60% / General Contractor 40 %. Total revenues, savings, rebates, tax credits and other inc...
	D. Preparation of Waste:  Prepare and maintain recyclable waste materials according to recycling or reuse facility requirements.  Maintain materials free of dirt, adhesives, solvents, petroleum contamination, and other substances deleterious to the re...
	E. The following sorting methods are acceptable:
	1. Sorting recyclable materials at the Project site and transporting them to recycling markets directly from the Project site, or;
	2. Employing haulers who make use of a materials-recovery facility or transfer station where recyclable materials are sorted from the waste and recycled before disposing of the remainder. If using a hauler or recycling facility to sort out recyclables...

	F. Procedures for sorting recyclable materials at the Project site:  Separate recyclable waste from other waste materials, trash, and debris.  Separate recyclable waste by type at Project site to the maximum extent practical according to approved cons...
	1. Provide appropriately marked containers or bins for controlling recyclable waste until they are removed from Project site.  Include list of acceptable and unacceptable materials at each container and bin.
	a. Inspect containers and bins for contamination and remove contaminated materials if found.
	b. All signage a minimum of 24” X 36” (6 SF) with 3” minimum high lettering.

	2. Stockpile processed materials on-site without intermixing with other materials.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust and protect from rain, ice, and snow. Reference Lowe’s Stormwater Pollution...
	3. Stockpile materials away from construction area.  Do not store within drip line of remaining trees.
	4. Store components off the ground and protect from the weather.
	5. Remove recyclable waste off Owner's property and transport to recycling receiver or processor per requirement specified in the Waste Management Plan.


	3.4 RECYCLING DEMOLITION WASTE
	A. Asphaltic Concrete Paving:  Grind or break up asphalt to size required to meet applicable requirements of authority having jurisdiction and State Department of Transportation. Transport asphalt to be recycled to asphalt-recycling facility.
	1. Reference Section 02741 Hot Mix Asphalt Paving for Reclaimed Asphalt Pavement (RAP). Final RAP mix shall be free of contamination including dirt, debris, concrete, clean stone and other impurities.
	2. Bituminous concrete may be reused under and immediately below the pavement as a base course if so indicated and approved by the geotechnical engineer and Owner.

	B. Concrete:  Remove reinforcement and other metals from concrete and sort with other metals.
	1. Pulverize concrete to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing Department of Tr...

	C. Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other metals.
	1. Pulverize masonry to maximum 1 ½” (38 mm) diameter or size indicated on the drawings.
	2. Crush concrete and screen to comply with requirements in Division 02 “Earthwork” for use as satisfactory soil for fill or subbase. Gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing Department of Tr...

	D. Wood Materials:  Sort and stack members according to size, type, and length.  Separate lumber, engineered wood products, panel products, and treated wood materials.
	E. Metals:  Separate metals by type.
	1. Structural Steel:  Stack members according to size, type of member, and length.
	2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

	F. Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  Remove and dispose of nails, staples, and accessories.
	G. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.  Remove edge trim and sort with other metals.  Remove and dispose of fasteners.
	H. Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a dry location.
	I. Metal Suspension System:  Separate metal members including trim, and other metals from acoustical panels and tile and sort with other metals.
	J. Carpet:  Roll large pieces tightly after removing debris, trash, adhesive, and tack strips.
	1. Store clean, dry carpet in a closed container or trailer provided by Carpet Reclamation Agency or carpet recycler.

	K. Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, hangers, valves, sprinklers, and other components by type and size.
	L. Conduit:  Reduce conduit to straight lengths and store by type and size.

	3.5 RECYCLING CONSTRUCTION WASTE
	A. Packaging:
	1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store in a dry location.
	2. Polystyrene Packaging:  Separate and bag materials.
	3. Pallets:  As much as possible, require deliveries using pallets to remove pallets from Project site.  For pallets that remain on-site, break down pallets into component wood pieces and comply with requirements for recycling wood.
	4. Crates:  Break down crates into component wood pieces and comply with requirements for recycling wood.

	B. Site-Clearing Wastes:  Chip brush, branches, and trees on-site.
	1. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of chipped organic waste as organic mulch.

	C. Wood Materials:
	1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces.
	2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of clean sawdust as organic mulch.


	D. Gypsum Board:  Stack large clean pieces on wood pallets or in container and store in a dry location.
	1. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile chipper or hammer mill.  Screen out paper after grinding.
	a. Comply with requirements in Division 02 Section 02920 “Landscaping” for use of clean ground gypsum board as inorganic soil amendment.



	3.6 DISPOSAL OF WASTE
	A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste materials from Project site and legally dispose of them in a landfill or incinerator acceptable to authorities having jurisdiction.
	1. Except as otherwise specified, do not allow waste materials that are to be disposed of accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials off Owner's property and legally dispose of them.

	3.7 ATTACHMENTS
	A. Form CWMP-1 Construction Waste Management Plan
	B. Form CWM-1 Construction Waste Identification Worksheet
	C. Form CWM-2 Demolition Waste Identification Worksheet
	D. Form CWM-3 Construction Waste Reduction Monthly Progress Report
	E. Form CWM-4 Demolition Waste Reduction Monthly Progress Report
	F. Form CWM-5 Cost/Revenue Analysis of Construction Waste Reduction For Project
	G. Form CWM-6 Cost/Revenue Analysis of Demolition Waste Reduction For Project
	H. Form CWM-7 Total Project Construction Waste Reduction
	I. Form CWM-8 Total Project Demolition Waste Reduction
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Project Record Documents
	3. Subcontractor Information Form (see attached)
	4. Operations and Maintenance Manuals
	5. Warranties.
	6. Instruction of Owner’s personnel
	7. Final cleaning.

	B. Related Sections include the following:
	1. Division 0 Section "Applications for payment for construction completion and final acceptance.  (Forthcoming “Payment Procedures” for requirements for Applications for Payment for Substantial and Final Completion.)
	2. Division 01 Section “Construction Progress Documentation”.
	3. Divisions 0 through 16 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.03 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Shall have obtained the Certificate of Occupancy or equivalent approval as required by local and/or state authorities.
	2. Shall have thoroughly cleaned the building and made it ready in all respects for occupancy and use by the Owner.
	3. Shall contact the Owner and arrange for persons designated by him to be instructed in the location, function, operational and routine maintenance of all building systems including:
	a. Heating and air conditioning equipment.
	b. Electrical panels, switches and apparatus.
	c. Sprinkler system.
	d. Plumbing equipment.
	e. Sewage disposal system.

	4. Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and reasons why the Work is not complete.
	5. Advise Owner of pending insurance changeover requirements.
	6. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	7. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	8. Prepare and submit Project Record Documents, operation and maintenance manuals, Subcontractor Information Form, Final Completion construction photographs, damage or settlement surveys, property surveys, and similar final record information.
	9. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	10. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	11. Complete startup testing of systems.
	12. Submit test/adjust/balance records.
	13. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	14. Advise Owner of changeover in heat and other utilities.
	15. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	16. Complete final cleaning requirements, including touchup painting and make ready in all respects for occupancy.
	17. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Owner will either proceed with inspection or notify Contractor of unfulfilled requirements.  Owner/Architect may prepare the Certificate of Sub...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.04 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 0
	2. Submit certified copy of Owner/Architect's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Owner/Architect.  The certified copy of the list shall state that each item has been complet...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.


	1.05 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Construction Manager.
	d. Name of Contractor.
	e. Page number.



	1.06 KEY TURNOVER SUBMITTALS
	A. Submit complete copies of the following to the Lowe’s Store Manager on the date of Key Turnover and upload to Site|Folio under the applicable project folder. Submit the following:
	1. Two (2) copies of all installation, operating, and maintenance instructions, parts lists, and manufacturer's literature on equipment and materials furnished under this contract, each of the two (2) sets bound in separate black vinyl 3-ring binders....
	2. Two (2) copies of all warranties and guarantees required under this contract, identified as to name of project and date of final acceptance.  Reference “A02 Warranty Summary Sheet” for a complete list of ALL asset warranties and their terms (years).
	Examples of asset warranty terms to capture include, but not limited to:
	a) Wood Doors Warranty – (Life of Installation)
	b) Manual Door Closure Warranty – Ten (10) Years
	c) Skylights Manufacturer Warranty – Five (5) Years
	d) Fire Systems Controller Warranty – One (1) Year
	e) Storefront Aluminum Entrance Warranty – Two (2) years
	f) Storefront Coated Glass Manufacturer Warranty – Five (5) years
	g) Insulating Glass Manufacturer Warranty - Ten (10) years
	h) HVAC Compressor Warranty - Ten (10) years
	i) Water Cooler Sealed Refrigeration System - Four (4) years
	j) Water Heater Tank Warranty - Three (3) years
	k) Mirrors (silver spoilage) Warranty - Fifteen (15) years
	l) Roofing Systems Total Warranty - Twenty (20) years
	m) Termite Control Guarantee - Five (5) years
	n) EIFS System Warranty - Six (6) years
	o) Exterior Wall Coating Warranty - Ten (10) years
	p) Pre-finished Metal Roofing Warranty - Twenty (20) years
	q) Interior Slab Curing Material Warranty - Twenty (20) years
	r) Acoustical Ceiling Warranty - One (1) year
	s) Generator Warranty - Seven (7) years
	t) Hydraulic/Pneumatic Pit Leveler Warranty - Five (5) years
	u) Interior LED Lighting - Ten (10) years

	3. Two (2) typed copies listing all subcontractors employed on the work showing names, addresses, telephone numbers, respective trade and products provided.
	4. All keys to the building remaining in the Contractor's possession.
	5. One (1) copy of the general construction drawings, clearly marked to indicate all changes made during the course of construction, and identified as “As-Built” Drawings (stapled sets rolled and bound with rubber bands).
	6. Two (2) copies of generator set start–up information, including make, model and serial number including the make, model and serial number for the transfer switches.
	7. Two (2) copies of the generator set fuel tank information, including size, make, and serial number.
	8. Two (2) copies of the fire pump transfer switch (if installed) information, including make model and serial number.
	9. One (1) white bond paper copy and one (1) ‘CD’ electronic format (AutoCAD) of the sprinkler system “As-Built” shop drawings, two (2) copies of the hydraulic calculations and two (2) copies of the manufacturer’s descriptive literature as specified i...
	a. One (1) white bond paper copy of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as the Store’s copy.
	b. One (1) ‘CD’ electronic format (AutoCAD) of the sprinkler system “As-Built” shop drawings, hydraulic calculations and manufacturer’s descriptive literature shall be included in the “Project Close-out Documents” set designated as Lowe’s copy.

	10. All punch list items complete.
	11. Two (2) copies of water sterilization tests.
	12. Two (2) copies of the Contractor's Material and Test Certificate for Aboveground and Underground Piping.
	13. Two (2) copies each of any subsequent sprinkler system inspections or test reports required by the Authorities Having Jurisdiction.
	14. Letter certifying that store manager has been instructed in the location, function, operation, and routine maintenance of all building systems including:
	a. Heating & Air Conditioning Equipment.
	b. Electrical Panels, Switches and Apparatus.
	c. Sprinkler System.
	d. Plumbing Equipment.
	e. Sewage Disposal System.

	15. Registered letters requesting each:
	a. Construction Completion Inspection.
	b. Final Inspection and Acceptance.

	16. Two (2) copies certifying that sanitary sewer system has been tested and approved.
	17. HVAC System Start-Up Supervision Verification Forms.
	18. Written Structural Analysis Certified by a Registered Professional Engineer for Shade Structures.
	19. Construction Completion shall be defined as all aspects of work being complete, including punch lists.
	20. Upon verification of Construction Completion the Contractor shall initiate procedures to terminate his building insurance by first giving the Owner at least seven days written notice of the date and time at which termination will occur.  Upon term...
	21. On the Date of Construction Completion the Owner will assume responsibility for all permanent utilities.
	22. On the date of Construction Completion, an inspection will be made by Owner's representative and if the Work is found to be fully and satisfactorily complete written notice will be given to the Contractor and the date so established shall be the D...
	23. Prior to Construction Completion, the Owner's Store Set-Up Crew may occupy the sales floor to begin installation of furnishings and equipment.
	24. Prior to Final Acceptance and Application for Payment of outstanding retainage, the Contractor shall forward all Closeout Documents to the Owner, including:
	a. One (1) copy of the Final Project Cost Review Binder.  (Negotiated Projects Only)
	b. Two (2) executed copies of "Contractor's Affidavit of Payment of Debts and Claims" (AIA, G706).
	c. Two (2) executed copies of "Consent of Surety" (AIA, G707).
	d. Two (2) executed copies of “Full Unconditional Waiver of Lien” (Standard Form as provided within the Supplemental Instructions to Bidders).
	e. Two (2) copies of each of the following ”Full Unconditional Waiver of Lien” (Standard From as provided within the Supplemental Instructions to Bidders) from the listed subcontractors:
	1) Grading
	2) Storefront
	3) Acoustical Ceiling
	4) Painting
	5) Plumbing
	6) Mechanical
	7) Sprinkler
	8) Electrical
	9) Concrete
	10) Storm Drainage
	11) Fencing
	12) Landscape
	13) Landscape Irrigation
	14) Paving
	15) Masonry
	16) Automatic Entrance Systems
	17) Insulation
	18) Doors and Millwork
	19) Roll-Up Doors
	20) Ceramic Tile
	21) Structural Steel Joists, Columns and Deck
	22) Steel Erector
	23) Roofing
	24) Greenhouse / Shade Structure System

	f. Any Outstanding:
	1) Job Logs
	2) Compaction Tests
	3) Concrete Tests

	g. Subcontractor Information Form (see attached)



	1.07 FINAL PROJECT COST REVIEW BINDER (NEGOTIATED PROJECTS ONLY)
	A. Assemble and prepare a complete project cost/accounting binder in accordance with Contract Terms & Conditions, including but not necessarily limited to;
	1. Summary Spread sheet listing all applicable contract cost line items, indicating Owner contract value and accounting for Owner change orders and actual costs to Contractor.  Summary Sheet shall indicate proposed project savings for all cost line it...
	2. Contractor’s final job cost report
	3. Copies of actual subcontracts, purchase orders, subcontractor change orders and other subcontractor related back up information and documentation.
	4. Copies of applicable back up information and documentation of general contractor’s costs.
	5. Itemized account of any/all requests for exemption and/or exception to reduction in project savings, including back up information and documentation.


	1.08 PROJECT RECORD DOCUMENTS
	1. Mark Record Prints to show the actual installation where installation varies from that shown originally.  Require individual or entity who obtained record data, whether individual or entity is Installer, subcontractor, or similar entity, to prepare...
	a. Give particular attention to information on concealed elements that cannot be readily identified and recorded later.
	b. Record data as soon as possible after obtaining it.  Record and check the markup before enclosing concealed installations.

	2. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish between changes for different categories of the Work at the same location.
	3. Note Construction Change Directive numbers, Change Order numbers, alternate numbers, and similar identification where applicable.
	4. Identify and date each Record Drawing; include the designation "PROJECT RECORD DRAWING" in a prominent location.  Organize into manageable sets; bind each set with durable paper cover sheets.  Include identification on cover sheets.
	1. Give particular attention to information on concealed products and installations that cannot be readily identified and recorded later.
	2. Mark copy with the proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	3. Note related Change Orders and Record Drawings, where applicable.
	1. Archive of records in optically scanned format on CD.
	2. All NOI’s, NOC’s (notice of coverage - permit certificates), NOT’s, and written records required by the General Permit to the Operator for archiving in both paper and CD formats.
	3. Actual paper copy of NOT submittal and approval and executed Form F-1.
	4. Some or all of these documents when determined to be complete by the Lowe’s Project Manager may alternatively be submitted on the SWPPP project folder on Site Folio.

	1.09 OPERATION AND MAINTENANCE MANUALS
	1. Operation Data:  Include emergency instructions and procedures, system and equipment descriptions, operating procedures, and sequence of operations.
	2. Maintenance Data:  Include manufacturer's information, list of spare parts, maintenance procedures, maintenance and service schedules for preventive and routine maintenance, and copies of warranties and bonds.

	1.10 WARRANTIES
	A. Submittal Time:  Submit written warranties on request of Owner/Architect for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual. For the Store Manager’s Copy:
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch (215-by-280-mm) paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals and for uploading to Site|Folio as specified.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.01 DEMONSTRATION AND TRAINING
	1. Provide instructors experienced in operation and maintenance procedures.
	2. Provide instruction at mutually agreed-on times.  For equipment that requires seasonal operation, provide similar instruction at the start of each season.
	3. Schedule training with Owner, with at least seven days' advance notice.
	4. Coordinate instructors, including providing notification of dates, times, length of instruction, and course content.
	1. Include instruction for system design and operational philosophy, review of documentation, operations, adjustments, troubleshooting, maintenance, and repair.

	3.02 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Remove snow and ice to provide safe access to building.
	f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original co...
	g. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	h. Sweep concrete floors broom clean in unoccupied spaces.
	i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil or stains remain.
	j. Clean transparent materials, including mirrors and glass in doors and windows.  Remove glazing compounds and other noticeable, vision-obscuring materials.  Replace chipped or broken glass and other damaged transparent materials.  Polish mirrors and...
	k. Remove labels that are not permanent.
	l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	1) Do not paint over "UL" and similar labels, including mechanical and electrical nameplates.

	m. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	n. Replace parts subject to unusual operating conditions.
	o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water exposure.
	p. Replace disposable air filters and clean permanent air filters.  Clean exposed surfaces of diffusers, registers, and grills.
	q. Clean light fixtures and reflectors to function with full efficiency.  Replace damaged LEDs, fixtures and defective drivers to comply with requirements for new fixtures.
	r. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS.
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section shall include all labor, materials and equipment necessary to meet all applicable requirements and as specified in the contract.
	B. Section Includes:
	1. Installation and maintenance of both temporary and permanent soil erosion  and sediment control measures
	2. Slope protection and stabilization practices.
	3. Implementation of the Stormwater Pollution Prevention Plan (SWPPP) to protect surface water quality.

	C. Related Sections:
	1. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	2. Division 2 Section "Earthwork" for lowering and disposing of ground water during construction.
	3. Division 2 Section "Turf and Grasses" for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	4. Division 2 Section "Landscaping" for finish grading in planting areas and tree and shrub pit excavation and planting.


	1.03 UNIT PRICES
	A. Work in this Section is affected by unit prices for erosion and sediment control specified in Division 0.

	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	B. Baffles: Porous barriers installed inside a temporary sediment trap, rock dam sediment trap, sediment basin, or skimmer sediment basin used to reduce velocity (turbulent flow) of the water flowing through the measure and facilitate the settling of ...
	C. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill
	D. Check Dam: A small temporary stone dam constructed across a drainage way (such as a temporary diversion ditch) used to reduce erosion in the channel and trap sediment behind the dam.
	E. Construction Sequence: Schedule of work sequenced to control the timing of land disturbing activities and installation of erosion and sediment control measures.
	F. Excavation:  Removal of material encountered above subgrade elevations and to the limits and dimensions indicated.
	G. Fill:  Soil materials used to raise existing grades.
	H. Inlet Protection: A temporary measure used to prevent sediment from entering inlets and conduit systems during construction.  Inlet protection allows protected early use of storm drainage system and provides sediment storage around inlets.
	I. Land Grading: Re-shaping the ground surface to designed proposed grades to accommodate development.
	J. Landscape Planting: Stabilizing disturbed areas by establishing vegetative cover with trees, shrubs, vines and/or ground cover.
	K. Level Spreader: A non-erosive outlet for concentrated runoff constructed to disperse flow uniformly over a long slope.
	L. Mulching: Application of a protective blanket of straw, wood chips, shredded bark, gravel or synthetic material to bare soil surface.
	M. Outlet Stabilization Structure (Riprap Apron): A structure designed to dissipate energy, reduce velocity and control erosion at the outlet of a pipe or channel.
	N. Permanent Seeding: Establishment of permanent perennial vegetative cover with seed to control runoff and minimize erosion.
	O. Rolled Erosion Control Products (RECP): Rolled erosion control products are manufactured or fabricated into rolls designed to reduce soil erosion and assist with the growth and establishment of vegetation. Products include mulch control netting, op...
	P. Sediment (Silt) Fence: A temporary sediment control measure consisting of fabric buried at the bottom, stretched and supported by (sometimes wire and) posts. Measure retains sediment laden flow from small disturbed areas and allows sediment deposit...
	Q. Sediment Control Structure: A temporary (or permanent only when used in conjunction with a permanent detention or retention basin) structure used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sedimen...
	R. Skimmer (Skimmer Sediment Basin): An earthen embankment with a trapezoidal spillway lined with impermeable geotextile or laminated plastic membrane and equipped with a floating skimmer for dewatering. Skimmer basins are designed to provide an area ...
	S. Sodding: Establishing permanent cover by laying a continuous layer of grass sod.
	T. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	U. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk
	V. Surface Roughening: Roughening the soil surface on a slope with horizontal grooves cross-slope, stair stepping or tracking with construction equipment.
	W. Temporary Diversions: A temporary ridge or excavated channel, or both, constructed across sloping land on a pre-determined grade. Temporary Diversions must extend to sediment control structures.
	X. Temporary Gravel Construction Entrance/Exit: A graveled pad located at points where vehicles and equipment leave the construction site.
	Y. Temporary Seeding: Planting rapid-growing annual grasses, small grains, or legumes to provide initial, temporary cover for erosion control on disturbed areas.
	Z. Temporary Slope Drain: Flexible pipe extending from the top to the bottom of a cut or fill slope used to transport sediment laden water from a temporary diversion into a sediment control structure.
	AA. Temporary Sediment Trap: A small, temporary ponding basin, without a pipe outlet structure, formed by an embankment or excavation to capture sediment. Structure detains sediment laden runoff, reduces turbulent flow and allows sediment to drop out ...
	BB. Temporary Sediment Basin: A larger temporary or part of a permanent system, including a controlled outlet structure, used to detain sediment laden water, diminish turbulent flow, and allow sediment to settle. Retains sediment on construction site ...
	CC. Top-soiling: Preserving and using topsoil to enhance final site stabilization with vegetation.
	DD. Tree Preservation: Practices used to preserve and protect trees from damage during construction.
	EE. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings

	1.05 SUBMITTALS
	A. Qualification Data:  For third party ‘Qualified Inspector (Professional)’ if not provided by the Owner.
	B. Off-site Soil Qualification:  For each borrow or waste site for soil material proposed for fill and/or waste that is not permitted under the Project site NPDES coverage:
	1. Copy of the site’s NPDES Notice of Coverage (or similar coverage/approval document)
	2. Copy of the erosion and sediment control plan including best management practices and stabilization schedules to be used to include the site under the current NPDES Permit coverage.


	1.06 QUALITY ASSURANCE
	A. Intent: The main concern associated with erosion and sedimentation on the site is movement of sediment to off-site and off-site receiving waters and its affect on water quality. The Owner’s intent is that the Contractor install, inspect, maintain a...
	B. Drawing Review: It is the Contractor’s responsibility to review the erosion and sediment control drawings and the Storm Water Pollution Prevention Plan (SWPPP) prepared by the engineer prior to implementation. All measures shall be implemented in a...
	C. Contractor Responsibility: Contractor is to provide all temporary and permanent non-structural and structural measures shown on the drawings, and as directed by the Owner or NPDES authority for the duration of the work. SWPPP and Erosion and Sedime...
	D. Coordination: Temporary structural measures shall be coordinated with permanent measures to the extent practical to assure economical, effective and continuous erosion and sediment control throughout construction and a seamless transition between t...
	E. Contractor Inspections: Contractor shall inspect all erosion and sediment control measures at least at the beginning and at the end of each day to ascertain all devices are functioning properly during construction.  Contractor shall fully and compl...
	F. Contractor Response to Notice of Violation: Should the Contractor receive an inspection report or Notice of Violation from the regulatory authority (NPDES authority, Environmental Protection Agency, Natural Resources Conservation Service, or other ...
	G. Protect Adjacent Properties: Contractor is to protect adjacent properties, watercourses, threatened, endangered and protected species and critical habitats, any identified cultural, archeological or historic resources, and receiving water resources...
	H. SWPPP Pre-construction Meeting:  Prior to beginning work, a pre-construction SWPPP meeting shall be held by the Owner and the site engineer. The General Contractor and its site work subcontractor must be present at this meeting.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until all Phase I temporary sediment control measures are in place.
	E. Do not commence earth moving operations until plant-protection measures specified in Division 01 Section "Temporary Facilities and Controls" are in place.
	1. The following practices are prohibited within protection zones:
	a. Storage of construction materials, debris, or excavated material.
	b. Parking vehicles or equipment.
	c. Foot traffic.
	d. Erection of sheds or structures.
	e. Impoundment of water.
	f. Excavation or other digging unless otherwise indicated.
	g. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	2. Do not direct vehicle or equipment exhaust towards protection zones.
	3. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Riprap: ASTM D 4992-94 evaluation; ASTM D 6092-97e1 standard practice for size specification.
	C. Sand:  ASTM C 33; fine aggregate.

	2.02 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	3. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	4. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	5. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 70 (0.212-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	1. Survivability:  Class 2; AASHTO M 288.
	2. Grab Tensile Strength:  247 lbf (1100 N); ASTM D 4632.
	3. Sewn Seam Strength:  222 lbf (990 N); ASTM D 4632.
	4. Tear Strength:  90 lbf (400 N); ASTM D 4533.
	5. Puncture Strength:  90 lbf (400 N); ASTM D 4833.
	6. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
	8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	C. Sediment Fence:  Fabric with slit tape yarns in one direction (warp or fill) only. Fabric must have strong rot-proof synthetic fibers formed into either a woven or non-woven fabric.
	1. Fabric may be manufactured with pockets for posts, hems with cord, or with posts pre-attached using staples or button head nails.
	2. Fabric to have manufacturer’s mark, either with an approved color mark yarn in the fabric or the manufacturer’s name and product trade name labeled on the fabric at a minimum of 100 ft (30 m) intervals.
	3. Fabric has no treatment or coating that might significantly alter its physical properties after installation.
	4. Contains stabilizers and/or inhibitors to make the filaments resistant to deterioration from sun or heat exposure.
	5. Makes a pervious sheet of synthetic fibers oriented into a stable network so that the fibers retain relative position with respect to each other under normal handling, installation, and service conditions.
	6. Has finished fabric edges to prevent the outer yarn from pulling away from the fabric.
	7. Have no defects or flaws that would significantly affect physical and/or functional properties.
	8. Has the following physical and dimensional requirements and properties:
	a. Minimum tensile strength in pounds (Newtons): Warp 260 (1155), Fill 180 (800) ASTM D 4632.
	b. Elongation: 40%, ASTM D4632
	c. Apparent opening size (max. sieve size): No. 30 (600 um), ASTM D 4751
	d. Flow rate in gallons per minute per square foot (L/min./m2): 70 (2850)
	e. Ultraviolet stability (percent of required initial minimum tensile strength): 80% ASTM D4632 and ASTM D4355
	f. Permittivity:  0.1 per second, minimum; ASTM D 4491.
	g. Bursting strength, psi (kPa): 175 (1200), ASTM D 3786
	h. Minimum fabric width: 36” (900 mm)


	D. RECP: Rolled Erosion Control Products, woven geo-textile fabric, manufactured for the establishment of vegetation for erosion control including:
	1. Mulch Control Netting: Planar woven natural fiber or extruded geo-synthetic mesh used as a temporary degradable RECP to anchor loose fiber mulches. Maximum gradient for slope applications 5:1 ASTM D6459, maximum permissible shear stress channel app...
	2. Open Weave Textile: Temporary degradable RECP composed of processed natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate vegetation establishment. Maximum gradient for slope applications 3:1 ASTM D6459, maxim...
	3. Erosion Control Blanket: Temporary degradable RECP composed of processed natural or polymer fibers mechanically, structurally or chemically bound together to form a continuous matrix to provide erosion control and facilitate vegetation establishmen...
	4. Turf Reinforcement Mat: Long-term non-degradable RECP composed of UV stabilized, non-degradable, synthetic fibers, filaments, nettings, and/or wire mesh processed into three dimensional reinforcement matrices designed for permanent and critical hyd...


	2.03 SEDIMENT FABRIC FENCING
	A. Woven wire fabric fencing to be used with sediment fabric:
	1. Ensure wire fence fabric is at least 32 inches (810 mm) high with at least 6 horizontal wires.
	2. Ensure the vertical wires have maximum spacing of 6 inches (78 mm)
	3. Ensure the top and bottom wires are at least 10 gauge (2.49 mm) and all other wires are at least 14 gauge (3.48 mm).

	B. Posts: Use post sizes and types as determined by the type of fence being installed. Hardwood posts are limited to ash, hickory, or oak, or other approved hardwood or softwood.
	1. Wood Posts: At least 2” (50 mm) in diameter or 2” x 2” (50 x 50 mm) 5 feet (1.5 m) long, and straight enough to provide a fence without a noticeable misalignment. Wood shall be commercial quality lumber of size and shape indicated. Each stake shall...
	2. Steel posts to be “U”, “T”, or “C” shaped with a minimum weight of 1.15 pounds per foot (1.7 kg/m), 5 feet (1.5m) long, and have projections for fastening the fence to the posts.
	3. Fasteners for Wood Posts: Wire staples that are at least 17 gauge (1.37 mm), legs at least ½ inch (13 mm) long, and a crown of at least ¾ inch (19 mm) wide.
	4. Nails for Wood Posts: Use nails that are at least 14 gauge (2.03 mm), 1 inch (25 mm) long, with button heads of at least ¾ inch (19 mm).


	2.04 SKIMMER
	A. Skimmer:  The Skimmer is a dewatering device used to slowly dewater sediment basins from the top of the water column. Manufactured by J.W. Faircloth & Son, Post Office Box 757, Hillsborough, NC, 27278. Telephone (919) 732-1244, or manufactured by I...


	PART 3 -  EXECUTION
	3.01 GENERAL REQUIREMENTS
	A. The Contractor shall comply with and fully implement the Stormwater Pollution Prevention Plan (SWPPP) provided in the contract documents.
	B. Prior to beginning work, review erosion and sediment control drawings as they apply to the current site conditions. Any deviation from the drawings shall be submitted to the Owner and site engineer at least 72 hours prior to commencing that work.
	C. Hold a SWPPP pre-construction meeting prior to beginning work.
	D. Where required by the governing Construction General Permit, the General Contractor is to notify NPDES authority, in writing (or as required by local regulations) prior to initial land disturbance.

	3.02 PREPARATION
	A. Sequence of Construction: The approved construction sequence, as permitted and approved shall be adhered to during the execution of the work. All grading, drainage, best management practices (BMPs) for erosion and sediment control and all stabiliza...
	1. PHASE ONE Erosion and Sediment Control: All Phase One erosion and sediment control measures including but not limited to the required NPDES postings at the construction entrance/exit, construction of the temporary gravel construction entrance/exit,...
	2. PHASE TWO Erosion and Sediment Control: Grading (and mass grading) activity shall commence in Phase Two and includes additional erosion and sediment control measures as indicated on the drawings Contractor is to provide inspection, maintenance and ...
	3. PHASE THREE Erosion and Sediment Control: When complexity of project requires additional phases, they shall commence and be adhered to in the order presented on the drawings and in the SWPPP unless modified and approved by the Owner (and authority ...

	B. Temporary Construction Entrance/Exit and Lay Down Area:
	1. Temporary construction entrance/exit shall be installed and maintained as shown on the drawings. In addition to the entrance/exit shown on the drawings, a temporary gravel construction entrance/exit shall be installed and maintained at any point wh...
	2. A 30,000 square foot, 6” thick stone base lay down area shall be established at grade and as located on the drawings or as directed by the Owner.  A 24 foot gravel drive shall connect the temporary gravel construction entrance/exit and the lay down...


	3.03 DRAWING INTENT
	A. Implementation of the erosion and sediment control measures shown on the drawings include but may not be limited to the approved measures. Contractor is responsible for providing all measures necessary that may be additional to accomplish the inten...

	3.04 DEWATERING
	A. Discharge from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.  Operations for the excavated areas shall not be directed to surface waters without first ...

	3.05 STABILIZATION
	A. Limit Disturbed Area: Contractor to limit disturbed earthwork operations to the area commensurate with the Contractor’s capability in keeping finished grading, seeding, mulching, stone base, and other control measures current and in accordance with...
	B. Temporary Stabilization: The Contractor shall incorporate all permanent erosion control measures into the project at the earliest practical time to minimize the need for temporary stabilization. Temporary stabilization shall be used where stabiliza...
	C. Ground Cover Sufficient to Restrain Erosion: Stabilization of disturbed areas must, at a minimum, be initiated immediately whenever any clearing, grading, excavating or other earth disturbing activities have permanently ceased on any portion of the...
	D. Slopes: Slopes shall be permanently seeded and mulched as excavation or fill proceeds to the extent possible. Slopes shall be temporarily seeded and mulched as necessary. Any graded slopes steeper than 3:1 shall be protected with erosion control bl...

	3.06 OWNER INSPECTION
	A. The Owner’s representative shall inspect the site and recordkeeping materials at least once per month.
	B. If Owner determines that the site is out of compliance with the governing NPDES Permit, the Contractor will have 24 hours to initiate and 48 hours to complete corrective action.
	C. The Owner’s NPDES Compliance Manager shall visit the site periodically.
	D. If the Owner’s Compliance Manager determines the site is out of compliance, the Contractor shall make corrective actions within 48 hours and produce any follow-up information requested by the Compliance Manager within the number of days specified i...

	3.07 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Provide temporary cover for soil stockpiles if not active for more than 14 days.
	3. Provide perimeter protection (sediment fence, wattle, or as shown on the drawings) around stockpile to prevent sediment from leaving the area.
	4. Topsoil stockpile heights shall not exceed 35 feet and side slopes shall not exceed 3:1.


	3.08 STORM DRAINAGE
	A. Inlets: All inlets are to be provided with inlet protection as indicated on the drawings immediately upon construction.
	B. Outlets: All storm drainage outlets must be stabilized (velocity dissipation) as shown on the drawings before discharge becomes operational.



	02221_Demolition.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Demolition and removal of buildings and site improvements.
	2. Abandoning in place or removing below-grade construction.
	3. Disconnecting, capping or sealing, and abandoning in-place or removing site utilities.
	4. Salvaging items for reuse by Owner.

	B. Related Sections include the following:
	1. Division 1 Section "Summary" for use of the premises and phasing requirements.
	2. Division 1 Section "Construction Progress Documentation" for preconstruction photographs taken before building demolition.
	3. Division 1 Section "Temporary Facilities and Controls" for temporary construction, protection facilities, and environmental-protection measures for building demolition operations.
	4. Division 2 Sections for recycling and disposal of nonhazardous demolition wastes and for removal and storage of refrigerant.
	5. Division 2 Sections for demolishing or relocating site plumbing items.
	6. Division 2 Sections for demolishing or relocating site electrical items.
	7. Division 2 Section "Site Clearing" for site clearing and removal of above- and below-grade site improvements not part of building demolition
	8. Division 2 Section “Erosion and Sediment Control” for stabilization and control of discharges from the site.


	1.03 DEFINITIONS
	A. Demolish:  Completely remove and legally dispose of off-site.
	B. Recycle:  Recovery of demolition waste for subsequent processing in preparation for reuse.
	C. Remove and Salvage:  Carefully detach from existing construction, in a manner to prevent damage, and deliver to Owner.  Include fasteners or brackets needed for reattachment elsewhere.
	D. Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise indicated to be removed, removed and salvaged, or recycled.

	1.04 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain th...
	1. Carefully salvage in a manner to prevent damage and promptly return to Owner.


	1.05 SUBMITTALS
	A. Qualification Data (when required by Owner or Authorities Having Jurisdiction):
	1. Demolition Firm
	2. Test Control Firm
	3. For Refrigerant Recovery Technician.
	4. Licensed Professional Providing Demolition Oversight.

	B. Proposed Protection Measures:  Submit informational report, including drawings, that indicates the measures proposed for protecting individuals and property. The drawing shall outline proposed methods for dust control, noise control and maintaining...
	1. Adjacent Buildings:  Detail special measures proposed to protect adjacent buildings to remain.

	C. Schedule of Demolition Activities:  Contractor to submit for review and approval a detailed schedule for all proposed work to the Owner with the bid package. Submission shall include:
	1. Detailed sequence of demolition work, with starting and ending dates for each activity.
	2. Step-by-step description of all aspects pertaining to the demolition and protection of existing structures, the surrounding community, labor forces, rubble material management and disposal
	3. Temporary interruption of utility services.
	4. Shutoff and capping or re-routing of utility services.

	D. Traffic Control Plan: Contractor shall submit Traffic Control Plan with bid package complying with Division 2 “Traffic Control”
	E. Utility Schedule:
	1. Contractor to submit to Owner and all affected utility/service companies a proposed schedule of coordination for all necessary utility/service shut-offs, capping and continuation of utility services as required in the contract bid package.
	2. Contractor to provide Owner with written confirmation for all utility or service companies serving the site that service has been terminated prior to capping, abandoning or removal of any utility and prior to commencement of building demolition.
	3. Contractor shall accurately locate and mark on the contract drawings the location of all underground utility and services that have been capped and those that are to remain within the contract area.

	F. Permits:
	1. Prior to submission of a bid package, the Contractor shall investigate all permit requirements and include any cost for these requirements in the bid. Prior to the commencement of work, the Contractor shall obtain all necessary permits and certific...
	2. All permits and certificates shall be obtained by the Contractor prior to applying for and obtaining general demolition permits. The following permits and certificates shall be obtained by the Contractor if applicable:
	a. Plumbing permit for water shut-off
	b. Water shut-off certificate (original)
	c. Plumbing permit for sewer seal
	d. Building and/or Fire Department permit for underground storage tank removal
	e. Letters from Electric and Gas Utility companies and gas meter shut-offs
	f. Letters from Cable TV companies for cable disconnections and removals
	g. Certificate from Tax Office (taxes paid);
	h. Letter to adjacent Owners of proposed demolition with proof of receipt
	i. Exterminator Certificate
	j. Board of Health approval
	k. Soil Erosion and Sediment Control Permit
	l. Asbestos Abatement Permit
	m. Asbestos Abatement Completion
	n. Demolition Contractor’s License
	o. Any other permit or certificate required to perform the demolition work


	G. Building Demolition Plans:  Drawings indicating the following:
	1. Locations of temporary protection

	H. Inventory:  Submit a list of items to be removed and salvaged and deliver to Owner prior to start of demolition.
	I. Pre-demolition Video:  Show existing conditions of adjoining construction and site improvements, including finish surfaces that might be misconstrued as damage caused by building demolition operations.  Documentation to include condition of on-site...
	J. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility licensed to accept hazardous wastes. Contractor to provide written permission from property owner on whose property the demolition material is to be dispo...
	K. Hazardous Materials: Contractor to deliver manifest or disposal tickets to Owner and Owner’s Engineer for each truck that exits and enters the project site. Manifests shall include:
	1. Date and time of departure from demolition site.
	2. Type of material removed from site and type of material brought to the site.
	3. Amount of material in tons.
	4. Truck ID number
	5. Final destination of excess material.
	6. Date and time of entry to the demolition material
	7. Date and time of entry to the demolition site.
	8. Amount of material
	9. Source of material brought on-site.

	L. Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations.  Include...

	1.06 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification program.
	B. Statement of Refrigerant Recovery: Statement shall be signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant present was recovered and recovery was performed according to EPA regulations. Incl...
	C. Regulatory Requirements:  Comply with governing EPA notification regulations before beginning demolition.  Comply with hauling and disposal regulations of authorities having jurisdiction. Coordinate any land disturbing activity with SWPPP and NPDES...
	D. Standards:  Comply with ANSI A10.6 and NFPA 241.
	E. Pre-demolition Conference:  Conduct conference at Project site to comply with requirements in Section 01310 Project Management and Coordination.  Review methods and procedures related to building demolition including, but not limited to, the follow...
	1. Inspect and discuss condition of construction to be demolished.
	2. Review structural load limitations of existing structures.
	3. Review and finalize building demolition schedule and verify availability of demolition personnel, equipment, and facilities needed to make progress and avoid delays.
	4. Review and finalize protection requirements.
	5. Review procedures for noise control and dust control.
	6. Review procedures for protection of adjacent buildings.
	7. Review items to be salvaged and returned to Owner.

	F. Progress Meetings: Once demolition work has begun Contractor shall schedule, administer and attend regularly scheduled meetings. Contractor shall include selected subcontractors as necessary to attend Progress Meetings. Contractor to schedule time ...

	1.07 PROJECT CONDITIONS
	A. Buildings to be demolished will be vacated and their use discontinued before start of the Work.
	B. Buildings immediately adjacent to demolition area will be occupied.  Conduct building demolition so operations of occupied buildings will not be disrupted.
	1. Provide not less than 72 hours' notice of activities that will affect operations of adjacent occupied buildings.
	2. Maintain access to existing walkways, exits, and other facilities used by occupants of adjacent buildings.
	a. Do not close or obstruct walkways, exits, or other facilities used by occupants of adjacent buildings without written permission from authorities having jurisdiction.


	C. Owner assumes no responsibility for buildings and structures to be demolished.
	1. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.

	D. Removal and Relocation of Existing Utilities/Structures: The Contractor shall be responsible for removal and/or relocation of existing utilities/structures, whether shown or not shown on the drawings, at locations where conflicts occur with propose...
	E. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the Work unless otherwise indicated in the contract documents.
	1. If materials suspected of containing hazardous materials are encountered, do not disturb; immediately notify Owner.  Hazardous materials will be removed by Owner under a separate contract.

	F. On-site storage or sale of removed items or materials is not permitted.

	1.08 COORDINATION
	A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or operations of adjacent occupied buildings.


	PART 2 -  PRODUCTS
	2.01 The Contractor shall supply all materials as required for this work.

	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Review Project Record Documents of existing construction provided by Owner.  Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	B. Inventory and record the condition of items to be removed and salvaged.  Provide video of conditions that might be misconstrued as damage caused by salvage operations.  Comply with Division 1, Section 01320 Construction Progress Documentation. Surv...
	C. Verify that hazardous materials have been remediated before proceeding with building demolition operations.
	D. Verify that all asbestos containing materials have been removed before proceeding with building demolition operations.
	E. Verify all sediment control measures are in place per the Phase I Erosion and Sediment Control Plan and Division 2 Section 02020 “Erosion and Sediment Control” and the Stormwater Pollution Prevention Plan along with any Federal, State or Local NPDE...

	3.02 PREPARATION
	A. Refrigerant:  Remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction before starting demolition.
	B. Existing Utilities:  Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	1. Arrange to shut off indicated utilities with utility companies.
	2. If removal, relocation, or abandonment of utility services will affect adjacent occupied buildings, then provide temporary utilities that bypass buildings and structures to be demolished and that maintain continuity of service to other buildings an...
	3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade.  Cap, valve, or plug and seal remaining portion of pipe or conduit after bypassing according to requirements of authorities having jurisdiction.

	C. Existing Utilities:  Do not start demolition work until utility disconnecting and sealing have been completed and verified in writing.
	D. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural support to preserve stability and prevent unexpected movement or collapse of construction being demolished.
	1. Strengthen or add new supports when required during progress of demolition.

	E. Salvaged Items:  Comply with the following:
	1. Clean salvaged items of dirt and demolition debris.
	2. Pack or crate items after cleaning.  Identify contents of containers.
	3. When permitted by Owner items removed may be stored in protected storage location during demolition and returned in original locations after demolition operations are complete. Store items in a secure area until delivery to Owner.
	4. Transport items to storage area designated by Owner or as indicated on Drawings.
	5. Protect items from damage during transport and storage.


	3.03 PROTECTION
	A. Existing Facilities:  Protect adjacent walkways, loading docks, building entries, and other building facilities during demolition operations.  Maintain exits from existing buildings.
	B. Existing Utilities:  Maintain utility services to remain and protect from damage during demolition operations.
	1. Do not interrupt existing utilities serving adjacent occupied or operating facilities unless authorized in writing by Owner and authorities having jurisdiction.
	2. Provide temporary services during interruptions to existing utilities, as acceptable to Owner and authorities having jurisdiction.
	a. Provide at least 72 hours' notice to occupants of affected buildings if shutdown of service is required during changeover.


	C. Temporary Protection:  Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways, where required by authorities having jurisdiction and as indicated.  Comply with requirements in Section 01500 "Temporary Facilit...
	1. Protect adjacent buildings and facilities from damage due to demolition activities.
	2. Protect existing site improvements, appurtenances, and landscaping to remain.
	3. Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of groups of trees to remain.
	4. Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	5. Provide protection to ensure safe passage of people around building demolition area and to and from occupied portions of adjacent buildings and structures.
	6. Protect walls, windows, roofs, and other adjacent exterior construction that are to remain and that are exposed to building demolition operations.
	7. Erect and maintain dustproof partitions and temporary enclosures to limit dust, noise, and dirt migration to occupied portions of adjacent buildings.

	D. Remove temporary barriers and protections where hazards no longer exist.  Where open excavations or other hazardous conditions remain, leave temporary barriers and protections in place.

	3.04 DEMOLITION, GENERAL
	A. General:  Demolish indicated existing buildings and site improvements completely as specifically identified on the construction drawings.  Use methods required to complete the Work within limitations of governing regulations and as follows:
	1. Do not use cutting torches until work area is cleared of flammable materials.  Maintain portable fire-suppression devices during flame-cutting operations.
	2. Maintain fire watch during and hours after flame cutting operations as required by authorities having jurisdiction.
	3. Maintain adequate ventilation when using cutting torches.
	4. Locate building demolition equipment and remove debris and materials so as not to impose excessive loads on supporting walls, floors, or framing.

	B. Engineering Surveys:  During demolition, perform surveys to detect hazards that may result from building demolition activities.
	C. Site Access and Temporary Controls:  Conduct building demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by au...
	2. Use water mist and other suitable methods to limit spread of dust and dirt.  Comply with governing environmental-protection regulations.  Do not use water when it may damage adjacent construction or create hazardous or objectionable conditions, suc...


	3.05 DEMOLITION BY MECHANICAL MEANS
	A. Proceed with demolition of structural framing members systematically, from higher to lower level.  Complete building demolition operations above each floor or tier before disturbing supporting members on the next lower level.
	B. Remove debris from elevated portions of the building by chute, hoist, or other device that will convey debris to grade level in a controlled descent.
	1. Remove structural framing members and lower to ground by method suitable to minimize ground impact and dust generation.

	C. Salvage:  Items to be salvaged are indicated on Drawings.
	D. Below-Grade Construction:  Abandon foundation walls and other below-grade construction.  Cut below-grade construction flush with grade.
	E. Below-Grade Construction:  Demolish foundation walls and other below-grade construction that are within footprint of new construction and extending 10 feet (3 m) outside footprint indicated for new construction.  Abandon below-grade construction ou...
	1. Remove below-grade construction, including basements, foundation walls, and footings, to at least 24 inches (600 mm) below grade or as indicated on drawings or as required to eliminate conflict with new construction.

	F. Existing Utilities:  Abandon existing utilities and below-grade utility structures.  Cut utilities flush with grade.
	G. Existing Utilities:  Demolish existing utilities and below-grade utility structures that are within 10 feet (3 m) outside footprint indicated for new construction.  Abandon utilities outside this area.
	1. Fill abandoned utility structures with satisfactory soil materials or recycled pulverized concrete and as indicated on the drawings or directed by Owner and according to backfill requirements in Section "Earthwork".


	3.06 DEMOLITION BY EXPLOSIVES
	A. Explosives:  Perform explosive demolition only as approved by Owner and according to governing regulations.

	3.07 SITE RESTORATION
	A. Below-Grade Areas:  Rough grade below-grade areas ready for further excavation or new construction.
	B. Below-Grade Areas:  Completely fill below-grade areas and voids resulting from building demolition operations with satisfactory soil materials according to backfill requirements in Section "Earthwork".
	C. Site Grading:  Uniformly rough grade area of demolished construction to a smooth surface, free from irregular surface changes.  Provide a smooth transition between adjacent existing grades and new grades.

	3.08 REPAIRS
	A. Promptly repair damage to adjacent buildings caused by demolition operations.
	B. Where repairs to existing surfaces are required, patch to produce surfaces suitable for new materials.
	C. Restore exposed finishes of patched areas and extend restoration into adjacent construction in a manner that eliminates evidence of patching and refinishing.

	3.09 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and safely dispose of all items in accordance with applicable EPA, State and local authorities having jurisdiction and all codes and ordinances.
	B. All recycling must be conducted in accordance with all currently applicable EPA, State and Local authorities having jurisdiction waste flow regulations. All recycling of demolition debris must be approved by Owner.
	1. Do not allow demolished materials to accumulate on-site.
	2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.

	C. Do not burn demolished materials.

	3.10 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building demolition operations.  Return adjacent areas to condition existing before building demolition operations began.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2  Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities abandoning site utilities in place.

	B. Related Sections:
	1. Division 2 Section "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities
	2. Division 2 Section “Demolition" for demolition of buildings, structures, and site improvements.
	3. Division 2 Section “Erosion and Sediment Control”.
	4. Division 2 Section “Earthwork”.


	1.03 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.04 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.05 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.06 QUALITY ASSURANCE
	A. Pre-construction meeting:  Discuss site clearing and vegetation protection at SWPPP Pre-construction meeting at project site or agreed-upon location prior to site clearing and grading.

	1.07 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  Authority for performing site clearing indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.
	2. All benchmarks and monuments shall be protected during construction. If disturbed or destroyed, they shall be replaced in original position by a licensed surveyor at the Contractor’s expense.
	3. Protect areas outside limits of disturbance from encroachment by construction personnel or equipment, regardless of property ownership. Access shall be by specific written permission or easement only.

	C. Contractor shall verify existing grades prior to performing work under this section. If existing grades are at variance with the drawings, notify the Owner and receive instructions prior to proceeding. No additional compensation will be considered ...
	D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's premises where indicated.
	E. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	F. Do not commence site clearing operations until temporary sediment control, runoff control and other best management practices including plant protection measures are in place as shown on the Drawings and indicated in the Sequence of Construction.
	G. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other earthwork unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site. Borrow material must be obtained from a permitted site.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated.  Flag each tree trunk at 54 inches (1372 mm) above the ground.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide erosion and sediment control measures to prevent soil erosion and discharge of sediment and other pollutants to surface waters or airborne dust to adjacent properties and walkways, according to erosion and sediment control Drawings and requ...
	B. Provide erosion and sediment control measures in accordance with Division 2 “Erosion and Sediment Control”, prior to any construction activity (including demolition).
	C. At Final Stabilization, remove all sedimentation controls and restore and stabilize areas disturbed during removal.

	3.03 TREE AND PLANT PROTECTION
	A. General:  Protect existing trees and plants to remain or be relocated on-site according to work shown on the Construction Drawings.  All trees and plants to remain shall be barricaded and protected during the construction process
	1. Tree Protection
	a. Erect and maintain a temporary fence directly below the drip line of individual trees or directly below the perimeter drip line of groups of trees to remain. Remove fence when construction is complete.
	b. Do not excavate, for any reason, within the area directly below the drip lines of trees, unless otherwise indicated.
	c. Where excavation for new construction is required within the drip line of trees, hand clear and excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to expose roots, and cleanly cut roots as close to excavation as p...
	d. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by the Owner.


	B. Limit of clearing is to be staked in accordance with Section 02010 “Project Summary and Layout, and verified by Owner prior to removal of any trees.
	C. All trees and plants not designated to remain within the area to be graded, shall be cut and the removal of stumps shall comply with Article 3.5 of this Section. Burning on site is not permitted, unless otherwise approved by the Owner and authoriti...
	D. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Owner.

	3.04 EXISTING UTILITIES
	A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	B. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	C. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than seven calendar days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner's written permission.

	D. Excavate for and remove underground utilities indicated to be removed.

	3.05 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, grass, and other vegetation indicated to remain or to be relocated.
	2. Removal includes digging or grinding down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. In areas outside the building limits where the depth of fill exceeds 8 feet in height, unless otherwise directed by the Owner, sound trees shall be cut at a height of not more than 6 inches above natural ground.
	4. Use only hand methods for grubbing within protection zones.
	5. Chip removed tree branches and stockpile in areas shown on the Drawings and as approved by Owner. Re-use material as indicated on the Drawings otherwise dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground, and in accordance with Section 02300 “Earthwork”.


	3.06 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to the full depth encountered in areas indicated to be graded and in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile sufficient topsoil material to facilitate seeding and landscaping. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain away from stockpile.  Refer to Section 02020 “Erosio...
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within tree protection zones.
	3. Dispose of surplus soil material, unsuitable or excess topsoil, obstructions, demolished materials, and waste materials, including trash and debris, and in compliance with all regulations.  Surplus topsoil is that which exceeds quantity indicated t...
	4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil.


	3.07 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.

	3.08 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	B. If indicated on the Drawings and/or in the Stormwater Pollution Prevention Plan separate recyclable materials produced during site clearing from other non-recyclable materials.  Store or stockpile without intermixing with other materials and transp...



	02300_Earthwork.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cutting, proofrolling, filling, grading and preparing subgrades, required lines, dimensions, contours and elevations for proposed improvements including slabs-on-grade, walks, pavements, turf and grasses, and plants as shown and implied on the draw...
	2. Scarifying, compaction, moisture content conditioning and control, and removal of unsuitable materials to ensure proper preparation of areas for the proposed improvements.
	3. Excavating and backfilling for buildings and structures.
	4. Special construction procedures for the site recommended in the geotechnical report for preparation of building and pavement areas.
	5. Drainage course for concrete slabs-on-grade.
	6. Subbase course for concrete walks and pavements.
	7. Subbase course and base course for asphalt paving.
	8. Subsurface drainage backfill for walls and trenches.
	9. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 1 Section “Construction Progress Documentation” for recording pre-excavation and earth moving progress.
	2. Division 1 Section "Temporary Facilities and Controls" for temporary controls, utilities, and support facilities; also for temporary site fencing if not in another Section.
	3. Division 03 Section "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.
	4. Divisions 15 and 16 Sections for installing underground mechanical and electrical utilities and buried mechanical and electrical structures.
	5. Division 2 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.
	6. Division 2 Section “Turf and Grasses” for finish grading in turf and grass areas, including preparing and placing planting soil for turf areas.
	7. Division 2 Section “Landscaping” for finish grading in planting areas and tree and shrub pit excavation and planting.
	8. Division 2 Section "Storm Utility Drainage Piping" for drainage of foundations, slabs-on-grade, walls, and landscaped areas.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices for earth moving specified in Division 0.
	B. Quantity allowances for earth moving are included in Division 0.
	C. Rock Measurement:  Volume of rock actually removed, measured in original position, but not to exceed the following.  Unit prices for rock excavation include replacement with approved materials.
	1. 24 inches (600 mm) outside of concrete forms other than at footings.
	2. 12 inches (300 mm) outside of concrete forms at footings. Additional depth may be required due to local codes or based on the geotechnical engineering study.
	3. 0 inches outside of minimum required dimensions of concrete cast against grade.
	4. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	5. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	6. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of either side of pipe or conduit. Removal of rock for trench excavation will be paid as part of the corresponding utility items unless ...


	1.04 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill or bedding material backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Classified Excavation: Classified excavation shall be defined as the excavation necessary to subgrade lines and grades as shown on the contract drawings, which shall be a lump sum bid. Any and all unsuitable material, undercut excavation, mass rock...
	2. Unclassified Excavation: Unclassified excavation shall be defined as all material excavated to and below the lines and grades as shown on the contract drawings to provide a firm and unyielding subgrade, regardless of its nature or composition, whic...
	3. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Owner.  Authorized additional excavation and replacement material will be paid for according to Contract provisions for ...
	4. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	5. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Owner.  Unauthorized excavation, as well as remedial work directed by Owner, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	1. If necessary, off-site fill (borrow) shall be obtained and provided by the Contractor. The Contractor is responsible for all permits and regulatory requirements associated with offsite borrow sources.

	H. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with surrounding soil, rock, or earth to function primarily as a reinforcement.
	I. Geotechnical Engineering Study (Soils Report):  The Geotechnical Engineering Study is a document prepared by a third party geotechnical engineer reporting geotechnical findings and recommendations as a basis of design and methods of construction to...
	J. Geotechnical Testing Engineer:  The Geotechnical Testing Engineer is a qualified professional engineer selected hired by the Owner retained for the purpose of performing construction inspections, testing and recommendations in conformance with the ...
	K. Minimum Average Roll Value (MARV): A value based on testing and determined in accordance with ASTM D4759-92.
	L. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders of rock material that exceed 1 cu. yd. (0.76 cu. m) for bulk excavation or 3/4 cu. yd. (0.57 cu. m) for footing, trench, and pit excavation that cannot b...
	1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic excavator; equipped with a 42-inch- (1065-mm-) wide, maximum, short-tip-radius rock bucket; rated at not less than 138-hp (103-kW) flywheel power with bucket-curling f...
	2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp (172-kW) flywheel power and developing a minimum of 47,992-lbf (213.3-kN) breakout force with a general-purpose bare bucket; measured according to SAE J-732.

	M. Rock:  Rock material in beds, ledges, un-stratified masses, conglomerate deposits, and boulders of rock material defined as:
	1. General Excavation: Any material that cannot be excavated with a single-toothed ripper drawn by a crawler tractor having a minimum draw bar pull rated at not less than 71,000 lbs. (Caterpillar D9N or equivalent), and occupying an original volume of...
	2. Trench Excavation: Any material that cannot be excavated with a backhoe having a break out force rated at not less than 44,000 lbs (Caterpillar 235D or equivalent), and occupying an original volume of at least 2 cubic yards.
	3. Mechanical Excavation: Any material that must be excavated by a minimum 10,000 lb. mechanical hammer and occupying an original volume of at least 2 cubic yards.

	N. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	O. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	P. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	Q. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.05 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Geofoam.
	4. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile and Geogrid:  Submit product data sheet and certification from Manufacturer the product supplied meets the requirement of this section. Submit Manufacturer’s installation instructions and general recommendations.

	C. Qualification Data:  For qualified testing agency.
	D. Construction Sequence
	1. Within 10 days after award of the contract, the Contractor shall submit to the Owner, with his bid package, a schedule detailing the sequence and time of completion of all phases of work under this section.

	E. Material Test Reports:
	1. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for each imported material used for fill or backfill and for onsite material used for ...
	2. At least two (2) weeks in advance of importing material and for each borrow soil material proposed for fill and backfill, the Contractor shall notify the Geotechnical Testing Engineer of the location of the borrow area. The Geotechnical Testing Eng...
	a. Moisture and Density Relationship: ASTM D1557 or D698 as required by the project geotechnical engineering study.
	b. Mechanical Analysis: AASHTO T-88.
	c. Plasticity Index: ASTM D4318.
	d. Classification according to ASTM D 2487.
	e. 5 pound sample of each type of borrow material in an air tight container for the approval of the geotechnical engineer and Owner.
	f. The name of each material supplier and specific type and source of each material. Any change in source or soil type throughout the project will require approval of the testing geotechnical engineer and Owner.

	3. For Trench Excavation and Backfill: Contractor shall contact all utility companies and identify any requirements necessary for the construction of the Project. In addition provide:
	a. Contractor to provide written confirmation on the status of all utility construction approvals and requirements to the Owner at the time of the pre-construction conference or no later than 30 days following the project possession date.
	b. Submit a sample of each type of offsite fill and/or bedding material that is to be used in backfilling trenches.

	4. The Geotechnical Testing Engineer shall provide a Material Testing Conformance Submittal (document at end of this Section) along with supporting reports and data for Aggregate Base Course used on the Project.
	5. For Aggregate Base Course: at least two weeks in advance of imported aggregate use, the Contractor shall submit the following laboratory test date, in conformance with the specified DOT aggregate materials:
	a. Particle Size Analysis: AASHTO T-88; and,
	b. Density: Modified Proctor Test (ASTM D1557)
	c. Name of aggregate base course material supplier and specific type and source of each material, including relevant DOT compaction or specifications. Any change in source or aggregate base course type throughout the job requires approval of the Owner...
	d. The geotechnical engineer shall prepare field reports that indicate density test location, elevation data, testing results and acceptability. The Owner and Contractor shall be provided with copies of reports within 24 hours of time test was performed.


	F. Blasting plan approved by authorities having jurisdiction is to be provided to the Owner at least 14 calendar days prior to commencement of blasting. Blasting plan to include all Federal, State and local permits applicable to the blasting operation...
	G. Blasting Contractor Qualifications and Submittals:
	1. All blasting to be performed by an insured, certified and licensed blasting Contractor. Proof of applicable insurance, license and certifications must be provided to the Owner at least 30 days prior to commencement of any blasting work. Blasting Co...
	2. The Blasting Contractor shall furnish a seismic survey report from seismic survey agency. The report will show the number of holes drilled, depth of holes, the burden and spacing, the amount of powder per hole, pound of powder per delay, the delay ...
	3. Contractor shall have the responsibility of furnishing a pre-blast survey of the surrounding area.  Survey will include a one-quarter mile radius of the surrounding area.
	4. The Contractor shall provide and maintain a post-blast report including the amount of material displaced by each blast, the amount of explosive utilized in each blast, and the number of shots detonated. This report will be forwarded to the Owner.
	5. Pre-blast Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, which might be misconstrued as damage caused by blasting operations.  Submit before blasting begins.


	1.06 QUALITY ASSURANCE
	A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials Code," and prepare a blasting plan reporting the following:
	1. Types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent proper...
	2. Seismographic monitoring during blasting operations.

	B. Blasting Requirements;
	1. Perform blasting only after receiving written approval from Owner and authorities having jurisdiction.
	2. Provide heavy mats as necessary to minimize concussion. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.

	C. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having jurisdiction, experienced in seismic surveys and blasting procedures to perform the following services:
	1. Report types of explosive and sizes of charge to be used in each area of rock removal, types of blasting mats, sequence of blasting operations, and procedures that will prevent damage to site improvements and structures on Project site and adjacent...
	2. Seismographic monitoring during blasting operations.

	D. Contractor Qualifications: The Contractor shall provide at least one supervisory person who shall be present at all times during execution of the work and who is thoroughly familiar with the type of work being performed and its best methods for com...
	E. Geotechnical Engineering Study (Soils Report)
	1. The Owner employed a geotechnical engineer to investigate sub-surface soil conditions and make recommendations regarding site work construction procedures. Perform all work in accordance with the recommendations and requirements therein. If conflic...

	F. Geotechnical Testing Engineer Qualifications:  A geotechnical engineer shall be familiar with the requirements of the geotechnical engineering study, selected and paid by the Owner, will be retained to perform construction inspection on site based ...
	1. Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	2. Conduct a minimum of one moisture and density test for each compacted life per Table 3.16C within the pavement area.
	3. Provide construction inspection and conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C for both sides of the pipe for trench backfilling.
	4. Conduct a minimum of one moisture and density test for each compacted lift per Table 3.16C Coarse Aggregate Base Course.
	5. Conduct proofroll testing of 100% all building and pavement area for both subgrade and base course.
	6. Provide Exception Confirmation documentation and recommendations for non-compliance with specifications and Geotechnical Report.  Submit to Lowe’s Project Manager for rejection or acceptance of recommendation.
	7. Provide Owner and Contractor with copies of reports within 24 hours of time test was performed.
	8. For Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement inspect and document in accordance with Division 2 Section 02800 Part 1.06 and these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Rest elevation; and,
	h. Distance of test location behind MSE structure face.

	9. Geotechnical Testing Engineer shall prepare field reports that indicate compaction test location on a reduced copy of the site plan, elevation data, testing results and acceptability. Field reports shall be submitted attached to required conformanc...
	10. Geotechnical Testing Engineer shall prepare the following conformance submittals (located at the end of this Section):
	a. Material Testing Conformance Submittal for material test results of offsite and onsite fill and backfill material and aggregate base course.
	b. Proofroll Conformance test for verification of subgrade and base course suitability for 100% of the building and pavement area.
	c. Moisture and Nuclear Density Conformance test for each compacted lift of fill, backfill, subgrade and base course including verification of lift height conformance.

	11. Exception Confirmation for non-compliance with specifications and Geotechnical Engineering Study (Soils Report) shall be prepared by the geotechnical testing engineer and submitted to the Lowe’s Project Manager for rejection or approval of the exc...
	12. The Owner and Contractor shall be provided with Conformance Submittals and back-up testing reports within 24 hours of time test was performed.
	13. All costs associated with required re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. The Owner reserves the right to direct any inspection that they deem necessary. Contractor shall provide fr...

	G. Pre-excavation Conference:  Conduct conference at Project site.
	H. Geogrid Pre-construction Conference: Contractor to arrange site meeting with material supplier, installer, Owner and Engineer prior to installation of geogrid. Owner and Engineer shall be notified at least seven (7) days prior to the meeting.
	I. Project Record Documents: Contractor to accurately record actual locations of all subsurface utilities, structures and obstructions encountered. Accurately record any as-built variation from the construction drawings and specifications. The Contrac...

	1.07 PROJECT CONDITIONS
	A. General: The Contractor shall be responsible for removal and/or relocation of existing utilities at locations where conflicts occur with proposed utility improvements whether shown or not shown on the drawings. Removal and/or relocation shall be at...
	B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	C. Improvements on Adjoining Property:  Authority for performing earth moving indicated on property adjoining Owner's property will be obtained by Owner before award of Contract.
	1. Do not proceed with work on adjoining property until directed by Owner.

	D. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	E. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 2 Section "Temporary Facilities and Controls," Division 2 Section “Erosion and Sediment Control” and Division 2 Section "Site...
	F. Do not commence earth moving operations until plant-protection measures specified in Division 2 Section "Temporary Tree and Plant Protection" are in place.
	G. The following practices are prohibited within plant-protection zones (if indicated on the Drawings:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Erection of sheds or structures.
	4. Impoundment of water.
	5. Excavation or other digging unless otherwise indicated.
	6. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	H. Do not direct vehicle or equipment exhaust towards protection zones.
	I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. General:  Obtain and provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups consistent with geotechnical report and according to ASTM D 2487; free of rock or gravel larger than 2 inches (50 mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterio...
	1. Soil materials used for fill shall be clean, well graded granular soil which is non-expansive and non-collapsible and shall have less than 20% by weight passing the #200 sieve. The portion passing the #200 sieve shall be non-plastic. Fill with fewe...
	2. Prior to placement material used for fill shall not contain:
	a. Debris (other than crushed concrete and brick meeting the requirements in 2.1.B.3);
	b. Timber or railroad ties;
	c. Deleterious materials such as steel rails;
	d. Trash or hazardous materials.
	e. Hazardous materials, unsuitable and deleterious materials and debris shall be disposed of off-site in accordance with all applicable regulations.

	3. On-site Soils:
	a. On-site materials for use as fill shall consist of excavated soil from other portions of the site as approved by Geotechnical Testing Engineer, and by Lowe’s.
	b. Contractor to use on-site soil judiciously to facilitate construction schedule including the use of the most readily compactable soil for fill in building areas and fill within 2 feet of pavement sub-grade.
	c. Topsoil shall not be utilized as engineered fill.
	d. Excavated material containing rock, stone or masonry debris smaller than 2 feet in its largest dimension may be mixed with suitable material and utilized inside the building limits up to 6 feet below proposed subgrade and up to 3 feet below propose...
	e. Excavated material containing rock, stone or masonry debris smaller than 6 inches in the largest dimension may be mixed with suitable material and utilized inside the building limits up to 3 feet below proposed subgrade and up to 18 inches below pr...
	f. No material greater than 2 inches in its largest dimension may be utilized inside the building limits within 3 feet of the proposed subgrade or within 18 inches of proposed subgrade for all other areas.
	g. No material greater than 1-1/2 inches in its largest dimension may be utilized as backfill for storm drainage or utility trenches.

	4. Imported Borrow:
	a. Imported fill (borrow) shall meet the requirements of on-site soils and shall be free from all hazardous substances. Certification of compliance, and if requested, test results certifying compliance shall be furnished by the geotechnical engineer.
	b. The Owner reserves the right to test off-site borrow material for conformance with these specifications.


	C. Unsatisfactory Soils:  Soil identified by the geotechnical engineer according to ASTM D 2487.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Recycled Concrete Aggregate Base Course: Recycled concrete aggregate may be approved by the Owner for use in lieu of aggregate base course specified under the following conditions:
	1. The gradation, plasticity, soundness, and abrasion requirements of the material shall meet the governing department of transportation specifications for recycled concrete aggregate or aggregate base course.
	2. The Contractor shall be required to submit a sieve analysis to the Owner for review and approval
	3. The recycled concrete aggregate shall not contain foreign materials, which includes reinforcing steel, wood, and other friable material.
	4. The Contractor shall obtain all required permits and report recycled materials usage as required by the regulatory authorities having jurisdiction.
	5. The Owner reserves the right to not approve use of the recycled concrete aggregate, for both pavement base structure and building pad construction.  Approval of the use of recycled concrete aggregate shall only be authorized in writing by the Owner.

	G. Recycled Bituminous Concrete Base Course: Bituminous concrete on the site shall be milled or removed prior to placing any fill. Bituminous concrete may be reused under and immediately below the pavement stone base course if so indicated and approve...
	H. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	I. Bedding Materials: As shown on the drawings and specified on the trenching and bedding details and approved by the Owner and/or the geotechnical engineer.
	1. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	2. Bedding Material: As specified on the trenching and bedding details and/or conforming to local codes.  Where conflict exists, the more stringent code or specification shall apply.

	J. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	K. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	L. Sand:  ASTM C 33; fine aggregate.
	M. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.02 EQUIPMENT
	A. Compactor for mass earthwork shall be minimum 5 ton static drum weight vibratory roller or 5 ton static drum weight sheep’s footed compactor as appropriate for the type of soil material at the site or other compactor approved by the geotechnical en...
	B. Compactor for trenches and where access or maneuverability is of limited use, a double drum walk behind roller or “jumping jack” tamper may be used.

	2.03 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, mea...
	1. Grab Tensile Strength:  157 lbf (700 N); ASTM D 4632.
	2. Sewn Seam Strength:  142 lbf (630 N); ASTM D 4632.
	3. Tear Strength:  56 lbf (250 N); ASTM D 4533.
	4. Puncture Strength:  56 lbf (250 N); ASTM D 4833.
	5. Apparent Opening Size:  No. 60 (0.250-mm) sieve, maximum; ASTM D 4751.
	6. Permittivity:  0.2 per second, minimum; ASTM D 4491.
	7. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the geotechnical report.
	C. Structural Soil Reinforcement Geogrid: Shall be integrally formed and deployed as a single layer having the following characteristics (all are MARV values unless otherwise noted)

	2.04 CONTROLLED LOW-STRENGTH MATERIAL
	A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material produced from the following:
	1. Portland Cement:  ASTM C 150, Type per geotechnical report.
	2. Fly Ash:  ASTM C 618, Class C or F.
	3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch (19-mm) nominal maximum aggregate size.
	4. Foaming Agent:  ASTM C 869.
	5. Water:  ASTM C 94/C 94M.
	6. Air-Entraining Admixture:  ASTM C 260.

	B. Produce conventional-weight, controlled low-strength material with 80-psi (550-kPa) compressive strength when tested according to ASTM C 495.

	2.05 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Prior to bidding work within this Section, the Contractor shall become thoroughly familiar with the Geotechnical Engineering Study, existing site conditions, and all portions of the work within this Section.
	B. Do not perform any work required by this section prior to completion of all required inspections, tests and approvals.
	C. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	D. Protect and maintain benchmarks, property corners, monuments and other reference points from damage or displacement. If a marker must be removed or relocated it shall be performed by a licensed professional land surveyor at no additional cost to th...
	E. Notify utility companies to allow removal and/or relocation of any utilities that are in conflict with the proposed improvements. Locate, identify, protect and maintain in operating condition, existing utilities encountered during utility installat...
	F. Set all lines, elevations, and grades for utility and drainage system work and maintain for the duration of the work.
	G. Verify location, size, elevation, and other pertinent data required to make connections between existing utilities, drainage systems, and proposed construction indicated on the Drawings. Coordinate all building utility connection locations and elev...
	H. When performing grading operations during periods of prolonged wet or dry conditions, provide adequate measures for surface drainage or ground water and moisture control of the soils (i.e. wetting or drying, scarify and disking) so as to place and ...
	I. Sloping, shoring, bracing, and fencing shall be installed in accordance with Federal OSHA requirements as well as the requirements of all regulatory authorities having jurisdiction.
	J. Protect and maintain all erosion control, sediment control, and runoff control and materials management measures during earth moving operations. Refer to erosion and sediment control drawings for staging earthwork operations and for measures that m...
	K. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.
	L. Remove from the site any material encountered during grading operation that in the opinion of the Owner or geotechnical engineer is unsuitable or undesirable for backfilling in pavement or building areas. Do not allow debris and unsuitable material...
	M. Any material exported or imported from or to the Project site shall be hauled from or to a site that has coverage under NPDES or a State Construction General Permit (or Individual Permit). Coverage may either be under a separate Notice, or included...

	3.02 DEWATERING
	A. Discharges from dewatering activities, including discharges from dewatering of trenches and excavations are prohibited unless managed by appropriate controls.
	1. Do not discharge water offsite unless approval to do so has been given in writing by the Owner.
	2. Do not discharge water with high total suspended solids (TSS) or high turbidity to surface waters, storm inlets or municipal storm drainage systems.
	3. Water pumped out of excavations shall be disposed of onsite only.

	B. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	C. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.03 EXPLOSIVES
	A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing explosives to Project site. Perform blasting by using explosives on Project site only after receiving written approval from the Owner. .
	1. Perform blasting without damaging adjacent structures, property, or site improvements.
	2. Perform blasting without weakening the bearing capacity of rock subgrade and with the least-practicable disturbance to rock to remain.
	3. Handle, store and use explosives in accordance with the Manual of Accident Prevention in Construction by the Associated General Contractors of America, Inc., 1978 edition.
	4. Obtain all required Federal, State and Local permits applicable to the blasting operations.
	5. Coordinate with grading Contractor to insure appropriate safety procedures are followed including signage and signaling devices.
	6. Drill and blast such that rock will be suitable for use on the site as fill per this specification.


	3.04 EXCAVATION, GENERAL
	A. General
	2. Structures include buildings, footings, foundations, retaining walls, embankment berms for storm water detention basins, slabs, tanks, curbs, mechanical and electrical appurtenances or other man-made stationary features constructed above or below t...
	3. The building pad subgrade shall be prepared in strict accordance with the geotechnical engineering study and these specifications, whichever is more stringent; and,
	4. The Contractor shall cut or fill to the proposed subgrade elevations based on finished grades and the pavement thicknesses as shown on the drawings. Subgrade elevations shall be constructed to within 0 to minus ½ inch of the proposed grades specified.

	B. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12 inches (300 mm) wider than outside surface of any pipe or conduit.


	C. Classified Excavation:  Excavate to subgrade elevations.  Material to be excavated will be classified as earth and rock.  Do not excavate rock until it has been classified and cross sectioned (measured) by Owner.  The Contract Sum will be adjusted ...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; together with soil, boulders, and other materials not classified as rock or unauthorized...
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock.  Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 12 inches (300 mm) beneath pipe invert elevation in trenches, and 12  inches (300 mm) wider than outside surface of any conduit or pipe.



	3.05 EXCAVATION FOR STRUCTURES
	A. Where existing grades are above proposed subgrade elevation, excavate materials in the building areas to line and grade as shown in the drawings being careful not to over excavate beyond the elevations needed for building subgrades.
	1. Excavate organic soils from the building area.  If approved by Owner, organic soil excavation material may be used in landscaped area.
	2. Excavated on-site soils which meet the requirements of the geotechnical engineer may be used as building area fill.
	3. Unsuitable material, such as wood or any other deleterious materials determined to be unsuitable by the geotechnical engineer for use as on-site fill shall be disposed of off-site in accordance with this specification.

	B. Excavate to indicated elevations and dimensions within a tolerance of plus 0 to minus 1/2 inch (12 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Pile Foundations:  Per geotechnical engineer.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	C. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 2 Section "Site Clearing" Subsection 3.03 “Tree and Plant Protection”.


	3.06 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.07 EXCAVATION FOR UTILITY TRENCHES
	A. Contact authorities having jurisdictions and utility companies before excavation begins.
	B. Utility alignments are designed to avoid obstructions whenever possible. The Contractor shall immediately notify Owner if unanticipated significant obstructions are encountered during utility installation work.
	C. Cut trench banks for safety and remove stones as necessary to avoid point-bearing. All trench excavation side walls shall be sloped, shored, sheeted, braced or otherwise supported by means of sufficient strength to protect the workers within in acc...
	D. Excavate trenches at proper width and depth for laying pipe, conduit or cable and in accordance with utility company and/or manufacturer requirements.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe at line, grade and elevation as shown on the Drawings, or at minimum 12 inches below frost line.

	E. All trench width requirements for pipe, conduit, or cable shall be the minimum practical width that will allow for proper compaction of backfill, comply with trench and bedding details, and satisfy all safety, municipal and utility company regulati...
	F. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide uniform bearing and support for each section of pipe at every point along the entire length except where nece...
	1. Where foundation material is found to be of poor supporting value or of rock, the Owner’s engineer may make minor adjustments in the location of the pipe to provide a more suitable foundation. Where this is not practical, the existing unsuitable ma...
	2. Where foundation material is unacceptable and trench is over-excavated a suitable conditioning material or pipe bedding material will be used as specified by the geotechnical engineer. Bedding material is to be compacted at a minimum of 92% dry den...

	G. Blasting: Contractor shall drill and blast so that the rock will be suitable for use on the site as fill. Rock size should not exceed 24 inches and have enough smaller size pieces to create fold free matrix when placed and compacted. Particle veloc...
	H. Excavated Material:  Stockpile excavated material suitable for backfilling in an orderly manner far enough from the trench to avoid overloading the excavation side wall. Remove unsuitable excavated materials from the site. Any abandoned structures,...
	I. Utility Installation Depths: Utility installation shall meet the following minimum pipe installation depths, or applicable codes and ordinances, measured from finished grade to the top of the pipe barrel:
	1. Water Mains: 42 inches or 12 inches below the frost line whichever is deeper, or as specified on the plans.
	2. Sanitary Sewer: As indicated on the drawings, or (36 inches to top of pipe barrel minimum).
	3. Storm Drainage (Sewer): Elevations and grades as shown on the drawings, (24 inches minimum)
	4. Electrical Conduits: 24 inches, or as required by NEC 300-5, NEC 710-36 codes, or the regulatory authority standard, or utility company standards whichever is deeper.
	5. Telephone Conduits: 24 inches, or the regulatory authority standard, or utility company standards whichever is deeper.
	6. Landscape Irrigation Piping: See Section 02813.

	J. Laterals: All utilities intended to connect to services within the building shall be extended from the building a distance of five feet in the direction of the utility service and at elevations to connect at those locations shown on the Drawings. A...
	K. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 2 Section "Temporary Tree and Plant Protection."


	3.08 UNDERCUT EXCAVATION
	A. When approved by the Owner and recommended by the Geotechnical Testing Engineer, the Contractor will be required to remove natural soil materials in areas where fills are to be placed where soil materials are determined to be undesirable. The Contr...
	B. At locations where undesirable material is shown on the drawings or identified in the Geotechnical Engineering Study removal and replacement shall be per the drawings or as directed by the Geotechnical Testing Engineer or Owner.
	C. At locations where soil is wet the Contractor shall provide a “good faith” effort in drying and disking these areas prior to requesting approval for undercut excavation.
	D. Where undercut excavation is required adjacent or beneath the location of a proposed drainage structure, undercut excavation and backfill shall extend a sufficient distance adjacent to the installation to prevent future operations from disturbing t...
	E. All material removed in the work of undercut excavation will be classified by the Geotechnical Testing Engineer and Owner as either suitable for other use without excessive manipulation and utilized by the Contractor elsewhere in the work, or unsui...
	F. The Contractor shall conduct undercut operations in such a way that the necessary measurements can be taken before any backfill is placed.
	G. Backfill in undercut areas shall be placed in lifts as recommended by the Geotechnical Engineering Study or as directed by the Geotechnical Testing Engineer as a continuous operation along with undercutting operation. No backfill material shall be ...

	3.09 SUBGRADE INSPECTION AND PROOFROLLING (See Section 3.17)
	A. Notify Owner and Geotechnical Testing Engineer when excavations have reached required subgrade.
	B. If Owner or Geotechnical Testing Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll we...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Owner, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Owner, without additional compensation.
	F. Geotechnical Testing Engineer is to submit Proofroll Conformance Submittal to Owner along with attached results.

	3.10 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by geotechnical engineer and approved by Owner.


	3.11 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.
	2. Stockpiles shall be surrounded by perimeter sediment control measures and shall be covered with temporary measures to prevent erosion as soon as practical but no longer than 14 days after completion of the pile.


	3.12 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, sub drainage, damp proofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.13 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Trenches under Roadways:  If shown on the Drawings or specified by the geotechnical engineer provide support for piping or conduit less than 30 inches (750 mm) below surface of roadways.
	E. Backfill voids with satisfactory soil while removing shoring and bracing.
	F. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	G. Fill around pipes and conduit shall be placed and compacted in accordance with the trenching and bedding details shown on the Drawings. Place and compact initial backfill approved by the Geotechnical Testing Engineer, to a height not to exceed 8 in...
	1. Select material shall be used as specified by trenching and bedding details and where required by the Geotechnical Testing Engineer. Backfill is to be kept free of stones, frozen lumps, chunks of highly plastic clay or other objectionable material.
	2. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.
	3. Grade and maintain backfill areas to minimize erosion or saturation will not damage pipe bed or backfill.
	4. Heavy equipment shall not be operated over any pipe until it has been properly backfilled with a minimum of 24 inches of cover. Where any part of the required cover is above the proposed finished grade, the Contractor shall place, maintain and fina...

	H. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	I. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.14 SOIL FILL
	A. Fill areas to contours and elevations shown on the Construction Drawings with materials deemed satisfactory, less the topsoil depth as specified in Section 02920.
	B. Existing grades below building areas shall be leveled prior to fill placement. Contractor shall remove any existing lawn and topsoil in these areas prior to placement of any fill.
	C. All existing grades below building and pavement areas shall be proofrolled and compacted per this specification.
	D. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	E. Fill shall not be placed:
	1. In areas of standing water, frozen or thawing ground or in areas that have not been approved by the geotechnical engineer.
	2. During unfavorable weather conditions. When work is interrupted by heavy rains fill operations shall not be resumed until all saturated surface soils are returned to satisfactory moisture content as determined by the geotechnical engineer.

	F. Place and compact fill material in layers (lifts):
	1. Layers shall be made smooth and free from ruts or indentations at the end of any work day when precipitation is forecasted too prevent saturation of surface fill material. Fill surfaces shall be graded smooth to drain and sealed with a drum roller ...
	2. Layers (or lifts) shall not exceed recommendations in Geotechnical Engineering Study or 12 inches (300 mm) in depth whichever is less and shall be compacted systematically and as recommended by the Geotechnical Testing Engineer to achieve at least ...
	3. Each layer shall be compacted to minimum densities listed in Table 3.16.C and as specified and tested by the Geotechnical Testing Engineer.

	G. Layers (lifts) to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill or fill material approved by geotechnical engineer.
	4. Under building slabs, use engineered fill or fill material approved by geotechnical engineer.
	5. Under footings and foundations, use engineered fill or fill material approved by geotechnical engineer.

	H. Place soil fill on subgrades free of mud, frost, snow, or ice. Wet or saturated material shall be air dried as necessary to achieve field densities specified in this Section. Removal and replacement shall not occur without prior approval of Owner. ...
	I. Contractor shall adjust water content by aeration or adding water to achieve the required density. Assist drying by disking, harrowing or pulverizing until moisture content is reduced to achieve proper compaction and facilitate the construction sch...
	J. Contractor to remove areas of finished subgrade found to have insufficient compaction density of depth necessary and replace with suitable compacted fill as approved by the Owner. Surface subgrade after compaction shall be hard, uniform, smooth, an...

	3.15 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.16 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than recommendation in Geotechnical Engineering Study or 12 inches (300 mm) in loose depth whichever is less for material compacted by heavy compaction equipment, and not more than recommend...
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698 and ASTM D 1557. In areas to receive fill and at the final cut subgrade, proofroll and compact the exposed ground surface following...

	TABLE 3.16.C
	1. In addition to the above referenced table, proofrolling shall be completed in accordance with Section 3.17 Proofrolling.
	2. Any soft areas exhibiting excessive weaving or unsatisfactory material identified during excavation, fill placement, compaction and proof testing shall be removed, replaced with suitable fill, and compacted as specified in Table 3.16.C above.
	3. Proofrolling Conformance Submittal and Nuclear Density Testing Conformance Submittals are required (see end of this Section for forms).
	4. Prior to preparing subgrade in low lying areas perform the following:
	a. Drain standing water by gravity or with a pump. Water should not be discharged directly into a storm drain. Sediment laden water may only be discharged to an approved sediment control measure.
	b. After drainage is complete, remove organic debris, mud, debris and other unsuitable material using equipment and methods that will minimize disturbance to the underlying soils.
	c. Thoroughly compact subgrade as specified in Table 3.16.C.
	d. If proposed for fill, all muck, mud and other materials removed from the low area shall be dried on-site by spreading in thin layers for observation by Owner and Geotechnical Testing Engineer. If after observation by Owner or Geotechnical Testing E...


	3.17 PROOFROLLING
	A. The work covered by this subsection consists of furnishing and operating, proofrolling equipment at the direction of the Owner’s representative and/or geotechnical engineer.
	B. Proofrolling shall be performed under the direct observation of the Geotechnical Testing Engineer and the Owner’s representative as needed and as described herein and under the following schedule:
	1. Immediately following the completion of excavation to proposed subgrades in cut areas;
	2. Immediately prior to stone base course placement, in pavement and building pad areas for final floor slab preparation.
	3. Immediately following stone base placement, in pavement and building pad areas for floor slab parking area preparation.
	4. Any areas which show visual signs of weakness, pumping, heaving, deflection, or rutting under loaded tandem axle equipment shall be undercut and replaced with compacted fill material or stone base course as directed by the Geotechnical Testing Engi...

	C. Proofrolling shall be completed with pneumatic tired and loaded 10 wheel tandem-axle dump truck weighing not less than 20 tons (18.14 tonnes) to identify soft pockets and areas of yielding. Other equipment may be used if approved by the Geotechnica...
	D. Construction methods shall be as follows:
	1. Both the completed subgrade (whether cut or fill) and base course shall be proofrolled.  The coverage of areas and methods shall be approved by the Geotechnical Testing Engineer.
	2. The Geotechnical Testing Engineer must be able to issue the Proofroll Conformance Submittal to verify 100% of the site passes and is complete for both subgrade and base course for building pad areas and pavement areas.
	3. Completely proofroll subgrade in one direction unless otherwise directed by the Owner or Geotechnical Testing Engineer.
	4. The equipment speed shall be limited to 3 mph (5km/h) such that the Geotechnical Testing Engineer can comfortably and slowly walk alongside the equipment.
	5. If necessary to take corrective action, follow the recommendations of the Geotechnical Testing Engineer which may include undercut and backfill, aeration of excessively wet materials, or under drain installation.  These areas shall be proofrolled a...
	6. The contractor shall protect all structural facilities on the project including but not limited to box culverts, pipe culverts, and utilities from damage by the proofrolling equipment.


	3.18 GRADING
	A. General:  Shape to conform to the grades shown on the drawings. Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  0 to -1/2 inches (13 mm) of the proposed subgrade.
	3. Pavements:  0 to -1/2 inches (13 mm) of the proposed subgrade

	C. Grading inside Building Lines: 0 to -1/2 inches (13 mm) of the proposed subgrade when tested with a 50-foot (15-m) grid across the Lowe’s building pad/limits.

	3.19 BUILDING PAD LIMITS AND PAVED AREA CERTIFICATIONS FOR GEOTECHNICAL ENGINEER AND LAND SURVEYOR
	A. The building pad/limits and pavement area subgrade and base course shall be satisfactorily proofrolled and constructed in accordance with these specifications.
	B. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits Certification Forms to Lowe’s for subgrade and stone base.  The forms shall be completed in full and signed and sealed by the respective professionals.
	C. The Developer and/or Contractor shall provide Lowe’s Pavement Area(s) Certification Forms to Lowe’s for subgrade and base course.  The forms shall be completed in full and signed and sealed by the respective professionals.
	D. Prior to completion of the Building Pad/Limits Certification report, the Contractor and/or developer shall address any and all subsurface recommendations identified in the Geotechnical Engineering Report or by the Geotechnical Testing Engineer reta...
	E. Lowe’s will not take ownership of the building pad until the pad certification form is received and approved by Lowe’s. Lowe’s Building Pad/Limits and Paved Area(s) Certification Forms are attached to this Section.

	3.20 SUBSURFACE DRAINAGE
	A. Subdrainage Pipe:  Specified in Division 2 Section "Storm Utility Drainage Piping."
	B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of sub drainage trench.  Place a 6-inch (150-mm) course of filter material on subsurface drainage geotextile to support sub drainage pipe.  Encase sub drainage pipe in a minim...
	1. Compact each filter material layer to 85 percent of maximum dry unit weight according to ASTM D 698.

	C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, to within 12 inches (300 mm) of final subgrade, in compacted layers 6 inches (150 mm) thick.  Overlay drainage backfill with one layer of subsurface dr...
	1. Compact each filter material layer if used to 85 percent of maximum dry unit weight according to ASTM D 698.


	3.21 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. If shown on the Drawings install geogrid reinforcement of base/subbase and/or subgrade improvements according to manufacturer's written instructions, overlapping sides and ends. Geogrid is to be laid at proper elevation and alignment as shown on th...
	2. If shown on the Drawings install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	3. If subbase course is shown on the Drawings, place base course material over subbase course under hot-mix asphalt pavement.
	4. Place in uniform loose depth and without segregation. All stone base delivered to the site shall be spread and rolled by the end of each day.
	5. Shape subbase course and base course to required crown elevations and cross-slope grades.
	6. Place subbase course and base course 8 inches (200 mm) or less in compacted thickness in a single layer.
	7. Place subbase course and base course that exceeds 8 inches (200 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 4 inches (100 mm) thick.
	8. Each layer of material shall have been sampled, tested, compacted, and approved prior to placing succeeding layers of subbase course, base course material or pavement.
	9. Contractor shall utilize methods of handling, hauling, and placing which will minimize segregation and contamination. Aggregate which is contaminated with foreign materials shall be rejected and removed and replaced by the Contractor at no addition...

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...
	D. Compaction:
	1. Compact each layer of subbase course and/or base course at optimum moisture content to required grades, lines, cross sections, and thickness as recommended in Geotechnical Engineer Report or by Geotechnical Testing Engineer but not less than 98 per...
	2. Subbase course and base course shall be compacted at the optimum moisture content as determined by the Geotechnical Testing Engineer and approved by the Owner. The Contractor shall dry or add moisture to materials when required to provide a uniform...
	3. Final layer of material shall be shaped to conform to the lines, grades and typical sections as shown on the drawings or as established by the engineer. When compacted, the base course shall be smooth, hard, dense, unyielding, and well bonded.

	E. Quality Control:
	1. Thickness of the base course shall be within a tolerance of plus or minus ½ inch of the required thickness as specified on the drawings for building pad and pavement areas.
	2. The elevation of the base course within the building limits shall be within a tolerance of 0 to ½ inch. All other areas shall be within a tolerance of plus or minus 0.10 feet.
	3. The Contractor shall be required to repair any areas which do not conform to this tolerance or specification. Any repairs required shall be at no cost to the Owner, and shall meet these specifications.
	4. The Developer and/or Contractor shall provide Lowe’s Building Pad/Limits and Paved Area(s) Certifications for stone base (Section 3.19).


	3.22 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE
	A. Place drainage course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-grade as follows:
	1. Install sub drainage geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place drainage course 6 inches (150 mm) or less in compacted thickness in a single layer.
	3. Place drainage course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.


	3.23 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified Geotechnical Testing Engineer to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the locations and frequencies shown in Table 3.16.C:
	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.24 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Owner; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	2. Correction of subgrade after compaction shall be hard, uniform, smooth, and stable and true to grade and cross-section.


	3.25 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property.  Stockpile or spread soil as directed by Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Section ”Earthwork”, apply to this Section.

	1.02 SUMMARY
	A. This Section includes water-distribution piping and related components outside the building from tapping the main to:
	1. Within 5 feet of outside the building limits for domestic and irrigation water service
	2. 1 foot above finished floor elevation for the fire service mains
	3. Supply and discharge piping including connections to fire protection water tank if shown on the plans..

	B. All work shall conform to the requirements of the local water authority, fire marshal, and other regulatory authorities having jurisdiction, or this specification, whichever is more stringent.
	C. Utility-furnished products include water meters that will be furnished to the site, ready for installation.

	1.03 DEFINITIONS
	A. EPDM:  Ethylene propylene diene terpolymer rubber.
	B. LLDPE:  Linear, low-density polyethylene plastic.
	C. PA:  Polyamide (nylon) plastic.
	D. PE:  Polyethylene plastic.
	E. PP:  Polypropylene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings.
	H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe.

	1.04 REFERENCE STANDARDS
	A. Factory Mutual (FM)
	1. Approval Guide

	B. Underwriters Laboratories (UL)
	1. Fire Protection Equipment Directory
	2. UL 1285 - Pipe and Couplings, Polyvinyl Chloride (PVC), for Underground Fire Service
	3. UL 262 - Gate Valves for Fire-Protection Service
	4. UL 246 - Hydrants for Fire-Protection Service

	C. National Sanitation Foundation (NSF)
	1. NSF 14 - Plastics Piping System Components and Related Materials
	2. NSF 61 - Drinking Water System Components - Health Effects

	D. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code
	2. NFPA 24 - Standard for the Installation of Private Fire Service Mains and their Appurtenances
	3. NFPA 1963 - Screw Threads and Gaskets for Fire Hose Connections  (revision of ANSI/NFPA 1963-1993)
	4. NFPA 13 – Installation of Sprinkler Systems (latest edition)

	E. American Water Works Association (AWWA)
	1. C151 Ductile-Iron Pipe, Centrifugally Cast, for Water (revision of ANSI/AWWA C151/A21.51-91)
	2. C104 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water
	3. C150 - Thickness Design of Ductile-Iron Pipe
	4. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids
	5. C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service
	6. C900 - Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch for Water Distribution
	7. C500 - Gate Valves for Water and Sewage Systems
	8. C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	9. C550 - Protective Epoxy Interior Coatings for Valves and Hydrants
	10. C509 - Resilient-Seated Gate Valves for Water Supply Service
	11. M44 – Distribution Valves: Selection, Installation, Field Testing, and Maintenance
	12. C800 - Underground Service Line Valves and Fittings
	13. C702 - Cold Water Meters - Compound Type
	14. C502 - Hydrants, Dry Barrel Fire
	15. M41 – Ductile Iron Pipe and Fittings
	16. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances
	17. C605 - Water Treatment - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water
	18. M23 - PVC Pipe: Design and Installation
	19. M17 - Fire Hydrants: Installation, Field Testing, and Maintenance
	20. C651 - Disinfecting Water Mains

	F. American Society for Testing and Materials (ASTM)
	1. B88 - Standard Specification for Seamless Copper Water Tube
	2. B813 - Standard Specification for Liquid and Paste Fluxes for Soldering Applications of Copper and Copper Alloy Tube
	3. B32 - Standard Specification for Solder Metal
	4. D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series)
	5. D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals
	6. F645 - Standard Guide for Selection, Design, and Installation of Thermoplastic Water Pressure Piping Systems

	G. American Society of Mechanical Engineers (ASME)
	1. B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings R(1994)
	2. B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

	H. Manufacturer’s Standardization Society (MSS)
	1. SP-60 - Connecting Flange Joint Between Tapping Sleeves and Tapping Valves

	I. Copper Development Association (CDA)
	1. Copper Tube Handbook


	1.05 SUBMITTALS
	A. The General Contractor and Subcontractor(s) shall execute the Conformance Submittal(s) at the end of this section.

	1.06 QUALITY ASSURANCE
	A. Regulatory Requirements:
	1. Comply with requirements of regulatory authorities having jurisdiction or the utility company supplying water including tapping of water mains, backflow prevention installation, testing, and disinfection.
	2. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	3. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.

	B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	C. Electrical Components, Devices, and Accessories:  UL listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	D. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water piping.
	E. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-main products.
	F. NFPA Compliance:  Comply with NFPA 13 and NFPA 24 for materials, installations, tests, flushing, and valve and hydrant supervision for fire-service-main piping for fire suppression.
	G. NSF Compliance:
	1. Comply with NSF 14 for plastic potable-water-service piping.
	2. Comply with NSF 61 for materials for water-service piping and specialties for domestic water.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the following:
	1. Ensure that valves are dry and internally protected against rust and corrosion.
	2. Protect valves against damage to threaded ends and flange faces.
	3. Set valves in best position for handling.  Set valves closed to prevent rattling.

	B. During Storage:  Use precautions for valves, including fire hydrants, according to the following:
	1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
	2. Protect from weather.  Store indoors and maintain temperature higher than ambient dew-point temperature.  Support off the ground or pavement in watertight enclosures when outdoor storage is necessary.

	C. Handling:  Use sling to handle valves and fire hydrants if size requires handling by crane or lift.  Rig valves to avoid damage to exposed parts.  Do not use hand wheels or stems as lifting or rigging points.
	D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed structural capacity of floor when storing inside.
	F. Protect flanges, fittings, and specialties from moisture and dirt.
	G. Store plastic piping protected from direct sunlight.  Support to prevent sagging and bending.

	1.08 PROJECT CONDITIONS
	A. Removal and Relocation of Existing Utilities: The contractor shall be responsible for removal and/or relocation of existing utilities, where conflicts occur but may or may not be shown on the Drawings, at no additional cost to the Owner.
	B. Interruption of Existing Water-Distribution Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water-distribution service a...
	1. Notify Owner two (2) days in advance of proposed interruption of service.
	2. Do not proceed with interruption of water-distribution service without Owner's written permission.


	1.09 COORDINATION AND FEES
	A. The Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this section.
	B. The Contractor shall provide and install domestic and irrigation water lines, meters, and appurtenances as shown on the drawings to within 5 feet of building limits, including, but not limited to, any taps, meters, vault, and backflow prevention. I...
	C. The Contractor shall provide and install fire service water lines, meters, and appurtenances as shown on drawings to 1 foot above finished floor elevation, including, but not limited to any taps, meters, backflow prevention, hydrants, and free stan...


	PART 2 -  PRODUCTS
	2.01 COPPER TUBE AND FITTINGS
	A. Soft Copper Tube:  NPS 3 inches or smaller; ASTM B 88, Type K, annealed temper.
	1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper, solder-joint pressure type or ASME B 16.22 for wrought-copper and copper allow, solder joint pressure fitting type.  Furnish only wrought-copper fittings...
	2. Soldering flux shall be in accordance with ASTM B813, water-flushable type.
	3. Solder filler metal shall be in accordance with ASTM B 32, with 0.20 percent maximum lead content.
	4. Copper, Pressure-Seal Fittings:
	a. NPS 2 (DN 50) and Smaller:  Wrought-copper fitting with EPDM O-ring seal in each end.
	b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100):  Bronze fitting with stainless-steel grip ring and EPDM O-ring seal in each end.



	2.02 DUCTILE-IRON PIPE AND FITTINGS
	A. Mechanical-Joint, Ductile-Iron Pipe, NPS 3 inches or larger:  AWWA C151 Class 350, and shall have a cement-mortar lining of standard thickness in accordance with AWWA C104; pipe thickness shall be in accordance with AWWA C150; pipe shall have push-...
	1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard pattern or AWWA C153, ductile-iron compact pattern.
	2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber gaskets, and steel bolts.
	a. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	b. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:



	2.03 PVC PIPE AND FITTINGS
	A. Polyvinyl Chloride (PVC) Pipe, NPS 4 inches to NPS 12 inches:
	1. PVC pipe shall conform to the requirements of AWWA C900, Class 150, DR 18. Pipe joints shall be elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or connections to existing mains. Comply wit...

	B. Polyvinyl Chloride (PVC) Pipe NPS 2 inch to NPS 3 inch:
	1. Pipe shall conform to the requirements of ASTM D2241, SDR 21, with elastomeric joints conforming to ASTM D3139. Pipe jointing shall be by elastomeric joints only. Sleeve couplings are not permitted except as necessary for repairs during testing, or...


	2.04 GATE VALVES
	A. AWWA, Cast-Iron Gate Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings
	2. Nonrising-Stem, Metal-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and stem nut.
	1) Standard:  AWWA C500, UL 262, FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per AWWA C111.
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.


	3. Nonrising-Stem, Resilient-Seated Gate Valves:
	a. Description:  Gray- or ductile-iron body and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and stem nut.
	1) Standard:  AWWA C509 UL 262 FM-Approved.
	2) Minimum Pressure Rating:  200 psig (1380 kPa).
	3) End Connections:  Mechanical joint per ANSI A21.11 (AWWA C111).
	4) Interior Coating:  Complying with AWWA C550.
	5) Nut: 2 inches square, complying with AWWA C500.




	2.05 GATE VALVE ACCESSORIES AND SPECIALTIES
	A. Tapping-Sleeve Assemblies:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Sleeve and valve compatible with drilling machine.
	a. Standard:  MSS SP-60.
	b. Tapping Sleeve:  Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with flanged outlet for new branch connection.  Include sleeve matching size and type of pipe material being tapped and with recessed flange for branch valve.
	c. Valve:  AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve with one raised face flange mating tapping-sleeve flange.


	B. Valve Boxes:  Comply with AWWA M44 for cast-iron valve boxes.  Include top section, adjustable extension of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that fits over valve and with a barr...
	1. Operating Wrenches:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and socket matching valve operating nut.
	2. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.


	2.06  CORPORATION VALVES AND CURB VALVES (STOPS)
	A. Service-Saddle Assemblies:  Comply with AWWA C800.  Include saddle and valve compatible with tapping machine.
	1. Service Saddle:  Copper alloy with seal and AWWA C800, threaded outlet for corporation valve.
	2. Corporation Valve:  Bronze body and ground-key plug, with AWWA C800, threaded inlet and outlet matching service piping material.

	B. Curb Valves:  Comply with AWWA C800.  Include bronze body, ground-key plug or ball, and wide tee head, with inlet and outlet matching service piping material.
	C. Service Boxes for Curb Valves:  Similar to AWWA M44 requirements for cast-iron valve boxes.  Include cast-iron telescoping top section of length required for depth of burial of valve, plug with lettering "WATER," and bottom section with base that f...
	1. Shutoff Rods:  Steel, tee-handle with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve.


	2.07 WATER METERS
	A. Manufacturers:
	1. Basis-of-Design Product:  Subject to compliance with requirements, if utility company does not furnish water meter provide the product indicated on Drawings.

	B. 1-1/2 Inch Compound-Type Water Meters:
	1. Description:
	a. Standard:  AWWA C702.
	b. Registration:  Flow in gallons (liters).


	C. Fire Service Meters:
	1. Description:  Use Fire Service Meter only when required by authorities having jurisdiction.  Include meter modified with signal-transmitting assembly, low-voltage connecting wiring, and remote register assembly.
	a. Standard:  AWWA C703.
	b. Registration:  Flow in gallons (liters).



	2.08 BACKFLOW PREVENTERS
	A. Comply with regulatory authorities having jurisdiction requirements.
	1. Maximum Pressure Loss (RPZ valve):  12 psig (83 kPa) at 2250 gpm maximum, through middle 1/3 of flow range.
	2. Maximum Pressure Loss (double detector check valve):  5 psig (83 35) at 2250 gpm maximum, through middle 1/3 of flow range.


	2.09 WATER METER BOXES
	A. Description:  Cast-iron body and cover (H-20 rated) for disc-type water meter, with lettering "WATER METER" in cover; and with slotted, open-bottom base section of length to fit over service piping. Use only when required by the utility authority. ...

	2.10 FIRE HYDRANTS
	A. Dry-Barrel Fire Hydrants:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings.
	2. Description:  Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65) outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-joint inlet.  Include interior coating according to AWWA C550.  Hydrant shall have...
	a. Standard:  AWWA C502 UL 246, FM-Approved.
	b. Pressure Rating:  150 psig (1035 kPa).
	c. Outlet Threads:  NFPA 1963, with external hose thread used by local fire department.  Include cast-iron caps with steel chains.
	d. Operating and Cap Nuts:  Pentagon, 1-1/2 inches (38 mm) point to flat.
	e. Direction of Opening:  Open hydrant valve by turning operating nut to left or counterclockwise. A clearly visible arrow and the word “OPEN” shall be cast in relief on the top of the hydrant to designate direction of opening.
	f. Exterior Finish:  Red alkyd-gloss enamel paint (two coats), unless otherwise indicated.



	2.11 RESTRAINED JOINT SYSTEMS FOR FIRE LINE LEAD IN
	1. Pipe Clamps
	a. Clamp dimensions shall be 5/8” x 2½” for 10” pipe, 5/8” x 3” for 12” and larger pipe;
	b. Clamp bolt dimensions shall be ¾” for 10” pipe, 7/8” for 12” and larger pipe;
	c. The diameter of the bolt hole shall be 1/16” larger than that of the corresponding bolt.

	2. Tie Rods:  Threaded sections of rods shall not be formed or bent.  Rods shall not be less than 5/8” in diameter and the minimum number of rods for each clamp shall be:
	a. 10” Pipe:  (4)-5/8” or (3)-3/4” or (2)-7/8” rods;
	b. 12” Pipe:  (6)-5/8” or (4)-3/4” or (3)-7/8” rods; and
	c. 14” Pipe:  (8)-5/8” or (5)-3/4” or (4)-7/8” rods
	d. 16” Pipe:  (10)-5/8” or (7)-3/4” or (5)-7/8” rods

	3. Washers
	a. Cast-iron washer dimensions shall be 5/8” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger;
	b. Steel washer dimensions shall be ½” x 3” for 10” pipe, ½” x 3½” for 12” pipe and larger; and
	c. The diameter of the hole in the washer shall be 1/8” larger than the rod.

	4. Polyethylene Encasement:  To prevent corrosion, a polyethylene tube/sheet shall be applied to the exterior piping, fittings, clamp and rods.  The polyethylene casing shall be applied per the manufacturer’s listing and shall extend 6” above finished...
	5. Uniflange type fittings are not permitted.


	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Refer to Division 2 Section “Trench Excavation and Backfill” for excavating, trenching, and backfilling.

	3.02 PIPING APPLICATIONS
	A. General:  Use pipe, fittings, and joining methods for piping systems according to the following applications.
	B. Transition couplings and special fittings with pressure ratings at least equal to piping pressure rating may be used, unless otherwise indicated.
	C. Do not use flanges or unions for underground piping.
	D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints indicated, on aboveground piping and piping in vaults.
	E. Underground water-service piping shall be as shown on the plans

	3.03 VALVE APPLICATIONS
	A. General Application:  Use mechanical-joint-end valves for NPS 2 (DN 50) and larger underground installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, nonrising-stem gate valves for installation with indicator po...
	B. Drawings indicate valve types to be used.
	C. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.

	3.04 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. See Division 15 Section "Basic Mechanical Materials and Methods" for piping-system common requirements.

	3.05 PIPING INSTALLATI`ON
	A. Water-Main Connection:  Verify with regulatory authority having jurisdiction that size of tap and location shown on the drawings are acceptable. Tap water main according to requirements of water utility company and of size and in location indicated.
	B. Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:
	1. Install service-saddle assemblies and corporation valves in size, quantity, and arrangement required by utility company standards.
	2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets for corporation valves.
	3. Use drilling machine compatible with service-saddle assemblies and corporation valves.  Drill hole in main.  Remove drilling machine and connect water-service piping.
	4. Install corporation valves into service-saddle assemblies.
	5. Install manifold for multiple taps in water main.
	6. Install curb valve in water-service piping with head pointing up and with service box.

	C. Comply with NFPA 24 for fire-service-main piping materials and installation.
	D. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
	E. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.
	F. Bury piping with depth of cover over top at least [42 inches (1061 mm), with top at least 12 inches (300 mm) below level of maximum frost penetration, or as required by regulatory authority having jurisdiction, whichever is deeper. If pipe is insta...
	G. Install piping by tunneling or jacking, or combination of both, under streets and other obstructions that cannot be disturbed.
	H. Extend water-service piping and connect to water-supply source and building-water-piping systems five (5) feet outside face of building wall in locations and pipe sizes indicated.
	1. Terminate water-service piping five (5) feet outside building wall until building-water-piping systems are installed.  Terminate piping with caps, plugs, or flanges as required for piping material.  Make connections to building-water-piping systems...

	I. Sleeves are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	J. Mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical Materials and Methods."
	K. Install underground piping with restrained joints at horizontal and vertical changes in direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.
	L. Pipe Bedding: Pipe bedding material shall be as specified on trenching and bedding details as shown on drawings. No pipe shall be laid resting on a rock, blocking or unyielding objects.
	M. Location with Sewers: Separate trenches shall be provided for water lines and sewer lines, with lines separated by a minimum of 10 feet horizontally. Water mains that cross sewers shall have a minimum vertical separation of 18 inches.
	N. All piping shall be installed and verified to be level.  This shall apply to piping in the horizontal and vertical positions.
	O. See Division 13 Section "Fire Suppression Sprinklers" for fire-suppression-water piping inside the building.
	P. See Division 15 Section "Domestic Water Piping" for potable-water piping inside the building.

	3.06 JOINT CONSTRUCTION
	A. See Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint construction.
	B. Make pipe joints according to the following:
	1. Copper-Tubing, Pressure-Sealed Joints:  Use proprietary crimping tool and procedure recommended by copper, pressure-seal-fitting manufacturer.
	2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and AWWA M41.
	3. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping:  UL 194.
	4. PVC Piping Gasketed Joints:  Use joining materials according to AWWA C900.  Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions.
	5. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, with OD, and with system working pressure.  Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joining piping of dissimilar metals.


	3.07 ANCHORAGE INSTALLATION
	A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  Include anchorages for the following piping systems:
	1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600.
	2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23.
	3. Fire-Service-Main Piping:  According to NFPA 24.

	B. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed ferrous anchorage devices.

	3.08 VALVE INSTALLATION
	A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each underground valve with stem pointing up and with valve box.
	B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44.
	C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
	D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24.
	E. MSS Valves:  Install as component of connected piping system.
	F. Corporation Valves and Curb Valves:  Install each underground curb valve with head pointed up and with service box.

	3.09 WATER METER INSTALLATION
	A. Install water meters, piping, and specialties according to utility company's written instructions.

	3.10 ROUGHING-IN FOR WATER METERS
	A. Rough-in piping and specialties for water meter installation according to utility company's written instructions.

	3.11 BACKFLOW PREVENTER INSTALLATION
	A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  Install according to requirements of plumbing and health department and authorities having jurisdiction.
	B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to flooding.
	C. Do not install bypass piping around backflow preventers.

	3.12 WATER METER BOX INSTALLATION
	A. Install water meter boxes in paved areas flush with surface. Provide 24” x 24” x 6” thick concrete apron around all valve boxes in asphalt pavement areas.
	B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

	3.13 FIRE HYDRANT INSTALLATION
	A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained joints or thrust blocks, and support in upright position.
	B. AWWA Fire Hydrants:  Comply with AWWA M17.
	C. UL/FMG Fire Hydrants:  Comply with NFPA 24.

	3.14 CONNECTIONS
	A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. See Division 15 Section "Basic Mechanical Materials and Methods" for piping connections to valves and equipment.

	3.15 FIELD QUALITY CONTROL
	A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test pressure to stabilize system.  Use only potable water.
	B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two hours.
	1. The Contractor shall test all pipe lines and appurtenances with water at test pressure of 200 psi or 50 psi in excess of the system working pressure, whichever is greater. Test pressure must be maintained for at least 2 hours. All leakage apparent ...
	a. The amount of leakage at the joints shall not exceed 2 quarts per hour per 100 gaskets or joints, irrespective of pipe diameter.
	b. The amount of leakage specified above shall be permitted to be increased by 1 fluid ounce per inch valve diameter per hour for each metal seated valve isolating the test section.
	c. If dry barrel hydrants are tested with the main valve open so the hydrants are under pressure, an additional 5 fluid ounces per minute shall be permitted for each hydrant.
	d. The amount of leakage in buried piping shall be measured at the specified test pressure by pumping from a calibrated container.

	2. Fire Water System tests shall be in full conformity with the requirements of all applicable codes, NFPA standards, and other authorities having jurisdiction.
	a. All new underground mains and lead-ins shall be flushed thoroughly before connection is made to internal system piping.  The site utility subcontractor shall be responsible for disposal of the test water drained from the test outlets.
	b. The trench shall be backfilled between joints before testing to prevent movement of pipe.
	c. Test shall be made by the site utility subcontractor in the presence of the regulatory authority having jurisdiction and/or the Owner’s representative.
	d. After the fire service underground main and lead-in have been installed by the site utility subcontractor and are ready for use, the site utility subcontractor shall furnish 2 completed copies of the “Contractor’s Material and Test Certificate for ...
	e. The site utility subcontractor shall prepare reports of testing activities and submit 2 copies to the General Contractor.


	C. Prepare reports of testing activities.

	3.16 IDENTIFICATION
	A. Install continuous underground detectable warning tape during backfilling of trench for underground water-distribution piping.  Locate below finished grade, directly over piping.  Underground warning tapes are specified in Division 2 Section 02300 ...

	3.17 CLEANING
	A. Clean and disinfect water-distribution piping as follows:
	1. Purge new water-distribution piping systems and parts of existing systems that have been altered, extended, or repaired before use.
	2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for flushing of piping.  Flush piping system with clean, pot...
	3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if method is not prescribed by authorities having jurisdiction, use procedure described in AWWA C651 or do as follows:
	a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of chlorine; isolate and allow to stand for 24 hours.
	b. Drain system or part of system of previous solution and refill with water/chlorine solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3 hours.
	c. After standing time, flush system with clean, potable water until no chlorine remains in water coming from system.
	d. Submit water samples in sterile bottles to authorities having jurisdiction.  Repeat procedure if biological examination shows evidence of contamination.


	B. The site utility subcontractor shall prepare reports of purging and disinfecting activities and submit two (2) copies to the General Contractor.
	C. All fire protection underground mains shall be flushed per the flow rates listed below:
	Fire Pump and/or Water Storage Tank Installed No Fire Pump or Water Storage Tank
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. This section includes sanitary sewer piping and related appurtenances from connection to main to within 5 feet of outside building limits.
	2. Pipe and fittings.
	3. Non-pressure and pressure couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Encasement for piping.
	8. Manholes.


	1.03 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	1. A746 - Standard Specification for Ductile Iron Gravity Sewer Pipe
	2. D3034 – Standard Specification for Type PSM Poly Vinyl Chloride (PVC) Sewer Pipe and Fittings
	3. F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe
	4. F696 - Standard Specification for Poly Vinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe and Fittings
	5. C476 - Standard Specification for Grout for Masonry
	6. C443 - Standard Specification for Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber Gaskets
	7. C923 - Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes and Laterals
	8. D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	9. D478 - Standard Specifications for Precast Reinforced Concrete Manhole Sections
	10. C969 - Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Sewer Lines

	B. American Society of Sanitary Engineers (ASSE)
	C. American National Standards Institute (ANSI)
	D. American Concrete Institute (ACI)
	1. 318 - Code Requirements for Structural Plain Concrete

	E. National Sanitation Foundation (NSF)
	F. American Water Works Association (AWWA)
	1. C110 - Ductile-Iron and Gray-Iron Fittings, 3 in through 48 in (75 mm through 1200 mm), for Water and Other Liquids (revision of ANSI/AWWA C110/A21.10-93)
	2. C1111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings C153 - Ductile-Iron Compact Fittings, 3 in. through 24 in. (76 mm Through 610 mm) and 54 in. through 64 in. (1,400 mm Through 1,600 mm), for Water Service (revision of ANSI/AW...
	3. C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances (revision of ANSI/AWWA C600-93)
	4. C150 - ANSI Standard for Thickness Design of Ductile Iron Pipe
	5. C151 – ANSI Standard for Ductile Iron Pipe
	6. C153 – ANSI Standard for Ductile Iron Pipe Compact Fittings

	G. Federal Specifications
	1. SS-S-00210 - Sealing Compound Preformed Plastic for Pipe Joints

	H. Uni-Bell PVC Pipe Association
	1. UNI-B-6  -  Low-Pressure Air Testing of Installed Sewer Pipe


	1.04 SUBMITTALS
	A. Conformance Submittal:  The General Contractor and the Subcontractor shall execute the Conformance Submittal(s) at the end of this Section.
	B. Field inspection, testing and quality-control reports.
	C. Sanitary Sewer Certification Form (signed by the Engineer, General Contractor and Utility Contractor) at the end of this Section.

	1.05 DELIVERY, STORAGE, AND HANDLING
	A. Do not store pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.

	1.06 PROJECT CONDITIONS
	A. Coordination and Fees:
	1. Contractor shall comply with requirements of the regulatory authorities having jurisdiction including tapping of sewer mains, installation and testing.
	2. Contractor shall be responsible for obtaining and payment of all tap and construction permit fees associated with this Section.
	3. Contractor to install all sanitary sewer lines and appurtenances as shown on the drawings to within 5 feet of building limits. If the Contractor’s work terminates at a connection point where work by others is complete, the Contractor shall make the...

	B. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirem...
	1. Notify Owner no fewer than two days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner’s written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS
	A. Pipe:  ASTM A 746, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, ductile iron, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 PVC PIPE AND FITTINGS
	A. Performance Requirements:
	1. Gravity Flow Non-Pressure Piping Pressure Ratings: at least equal to system test pressure.
	2. Force-Main Pressure Ratings: at least equal to system operating pressure but not less than 150 psig.

	B. PVC Gravity Sewer Piping:
	1. 12 Inch and Smaller PVC Pipe and Fittings:  ASTM D 3034, SDR, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.
	2. 15 Inch and Larger PVC Pipe and Fittings: ASTM F 679, SDR 35, Type T-1 wall thickness, PVC gravity sewer pipe with bell-and-spigot ends and with integral ASTM F 477, elastomeric seals for gasketed joints.


	2.03 NONPRESSURE-TYPE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant-metal tension band and tightening mechanism o...
	B. Sleeve Materials:
	1. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	2. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:

	2.04 CLEANOUTS
	A. Cleanouts shall be provided on sanitary sewer service laterals at no more than 100’ on center. Exterior cleanout plug shall be level with adjacent grade and provided with a 2’ x 2’ x 6” thick concrete apron as shown on the Drawings.
	B. Cast-Iron Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide US Foundry cover USF 7621 or equal product as indicated on Drawings.
	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.

	C. PVC Cleanouts:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and riser to cleanout of same material as sewer piping.


	2.05 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.
	B. Material:  high-density, cross-laminated polyethylene film of 0.004-inch (0.10-mm) minimum thickness.
	C. Form:  Sheet.
	D. Color:  Black.

	2.06 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C 478 (ASTM C 478M), precast, reinforced concrete, of depth indicated, with provision for rubber gasketed joints and rubber pipe boots.
	2. Inside Diameter:  48 inches (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
	4. Base Section:  8-inch (175-mm) minimum thickness for floor slab and 5-inch (125-mm) minimum thickness for walls and base riser section; with separate base slab or base section with integral floor.
	5. Riser Sections:  5-inch (125-mm) minimum thickness, of length to provide depth indicated.
	6. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated; with top of cone of size that matches grade rings.
	7. Gasket:  ASTM C 443, rubber (when required by local authority having jurisdiction).
	8. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	9. Steps:  Individual FRP steps wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor of ...
	10. Grade Rings (if required):  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.
	11. Pipe Connectors: ASTM C 923, resilient, of size required for each pipe connecting to base section.
	12. Joints of the manhole sections shall be tongue and groove filled with approved preformed butyl rubber base sealing compound conforming to Federal Specifications SS-S210A, Type 1, and Rope Form.

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C 913; designed according to ASTM C 890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C 990 (ASTM 990M), bitumen or butyl rubber.
	4. Resilient Pipe Connectors:  ASTM C 923 (ASTM C 923M), cast or fitted into manhole walls, for each pipe connection.
	5. Steps:  Individual FRP steps or wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps into sidewalls at 16-inch (400-mm) intervals.  Omit steps if total depth from floor ...
	6. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch (150- to 225-mm) total thickness, with diameter matching manhole frame and cover, and with height as required to adjust manhole frame and cover to indicated elevation and slope.

	C. Manhole Frames and Covers:
	1. Description:  Ferrous; 24-inch (610-mm) ID by 7- to 9-inch (175- to 225-mm) riser, with 4-inch- (100-mm-) minimum-width flange and 26-inch- (660-mm-) diameter cover.  Include indented top design with 2 inch high lettering cast into cover, with the ...
	2. Standard manhole frame and cover shall conform to the standard detail of the regulatory authorities having jurisdiction for the project. Otherwise manhole frames and covers shall be as detailed on the Drawings.


	2.07 CONCRETE
	A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.

	C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in manholes.
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  2 percent through manhole.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.



	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork".

	3.02 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Clear interior of piping and structures of dirt and deleterious materials as work progresses. Place plug in end of incomplete piping at end of day and work stops for greater than 24 hours. Flush piping between manholes and other structures to remov...
	D. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing sewer is indicated.
	E. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	F. Install gravity-flow piping to within 5 feet of the building limits of sizes and in locations shown on the Drawings. Terminate piping as specified.
	G. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro tunneling.
	H. Install gravity-flow, nonpressure, drainage piping according to the following:
	1. Install piping pitched down in direction of flow, at slope shown on the Drawings, and at a minimum slope of 1 percent for 6 inch diameter pipe and 0.5 percent for 8 diameter inch pipes unless otherwise indicated.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron, gravity sewer piping according to ASTM A 746.
	4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668.

	I. Install force-main, pressure piping according to the following:
	1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place-concrete supports or anchors.
	2. Install piping with 36-inch (915-mm) minimum cover.
	3. Install ductile-iron special fittings according to AWWA C600.
	4. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and ASTM F 1668.

	J. If indicated on Drawings install corrosion-protection piping encasement over the following underground metal piping according to ASTM A 674 or AWWA C105:
	1. Ductile-iron pipe and fittings.
	2. Expansion joints and deflection fittings.

	K. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of incomplete piping at end of day and when work stops.

	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure, drainage piping according to the following:
	1. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.
	2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints.
	3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings.

	B. Join force-main, pressure piping according to the following:
	1. Join PVC pressure piping according to AWWA M23 for gasketed joints.

	C. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use non-pressure flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for pipes of same or slightly different OD.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure pipe couplings for force-main joints.


	3.04 MANHOLE INSTALLATION
	A. General:  Install manholes complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C 891.
	C. Install FRP manholes according to manufacturer's written instructions.
	D. Form continuous concrete channels and benches between inlets and outlet.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.05 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.06 BACKWATER VALVE INSTALLATION (If used)
	A. Install horizontal-type backwater valves in piping manholes or pits.
	B. Install combination horizontal and manual gate valves in piping and in manholes.
	C. Install terminal-type backwater valves on end of piping and in manholes.  Secure units to sidewalls.

	3.07 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts, and use cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts o...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic and truck service areas.

	B. Set cleanout frames and covers in cast-in-place-concrete, 24 by 24 by 6 inches (600 by 600 by 150 mm) deep.  Set with tops flush with surrounding grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.08 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains specified in Division 15 Section "Sanitary Waste and Vent Piping."
	B. Connect force-main piping to building's sanitary force mains specified in Division 15 Section "Sanitary Waste and Vent Piping." Terminate piping where indicated.
	C. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch (150-mm) overlap with not less than 6 inches (150 mm) of...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 inches (150 mm) of concrete with 28-d...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes by cutting opening into existing unit large enough to allow 3 inches (76 mm) of concrete to be packed around entering connection.  Cut end...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping and manholes to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	D. Connect to grease oil and sand interceptors specified in Division 2 Section "Sanitary Sewer."

	3.09 CLOSING ABANDONED SANITARY SEWER SYSTEMS
	A. The Contractor shall be responsible for removal and/or relocation of existing utilities as necessary, whether shown or not shown on the Drawings. At locations where conflicts occur with proposed sanitary sewer improvements, removal and relocation s...
	B. Abandoned Piping:  Close and grout fill open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been cl...
	1. Close open ends of piping with at least 8-inch- (203-mm-) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	C. Abandoned Manholes:  Excavate around manhole as required and use either procedure below:
	1. Remove manhole and close open ends of remaining piping.
	2. Remove top of manhole down to at least 36 inches (915 mm) below final grade.  Fill to within 12 inches (300 mm) of top with gravel, or compacted dirt.  Fill to top with concrete.

	D. Backfill to grade according to Division 2 Section “Earthwork”.

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for installation of green warning tapes directly over piping and at outside edges of underground manholes.
	1. Use warning tape or detectable warning tape over ferrous piping.
	2. Use detectable warning tape over nonferrous piping and over edges of underground manholes.


	3.11 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches (600 mm) of backfill is in place, and again at completion of Project.
	1. Submit separate report for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 95 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test to General Contractor within 2 days of test.
	5. If authorities having jurisdiction do not have published procedures, perform tests as follows:
	a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction and the following:
	1) Fill sewer piping with water.  Test with pressure of at least 10-foot (3-m) head of water, and maintain such pressure without leakage for at least 15 minutes.
	2) Close openings in system and fill with water.
	3) Purge air and refill with water.
	4) Disconnect water supply.
	5) Test and inspect joints for leaks.
	6) Allowable leakage is a maximum of 50 gal. Per inch of nominal pipe size per mile of pipe per day.
	7) Option: Test ductile iron piping according to AWWA C600, Section “Hydrostatic Testing”. Use test pressure of at least 10 psig.


	6. Air Tests:  Test sanitary sewerage according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Option:  Test plastic gravity sewer piping according to ASTM F 1417.

	7. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.

	8. Manholes:  Perform hydraulic test according to ASTM C 969 (ASTM C 969M).

	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.12 CLEANING
	A. Clean dirt and superfluous material from interior of piping flush with potable water.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Work under this section includes planning, implementation, maintenance and protection of vehicular and/or pedestrian traffic during construction. Maintenance and protection of traffic includes furnishing, assembling, placing and relocating traffic ...
	1. Concrete Paving.
	2. Asphalt Paving.
	3. Curbs and gutters.
	4. Walkways.
	5. Utilities Construction

	B. Related Sections include the following:
	1. Division 2 Section "Facility Sanitary Sewer" for utilities construction
	2. Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.
	3. Division 2 Section "Hot Mix Asphalt Paving" for surface paving
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for surface paving.
	5. Division 2 Section "Concrete Pavement Curb and Sidewalk" for joint sealants of joints
	6. Division 2 Section “Storm Drainage” for utilities construction


	1.03 REFERENCE STANDARDS
	A. Standard Specifications of the State Department of Transportation.
	B. Manual on Uniform Traffic Control Devices (MUTCD), Part VI Standards and Guides for Traffic Control for Streets and Highway Construction, Maintenance Utility and Incident Management Operation, latest edition.

	1.04 SUBMITTALS
	A. Traffic Control Drawing:  If a traffic control drawing has been prepared by the engineer, it shall be the Contractor’s responsibility to review the drawing prior to implementation. Any proposed changes shall be submitted to the Engineer and the Own...

	1.05 QUALITY ASSURANCE
	A. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in Division 2 Section "Project Management and Coordination."

	1.06 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -   PRODUCTS
	2.01 MATERIAL
	A. Contractor shall provide all materials necessary to perform the work including but not limited to: Breakaway Barricades, Construction Signs, Reflectorized Drums, Floodlights for Nighttime Operations, Illuminated Flashing Arrows/Warning Lights, Pre-...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine work area to assess continuity of function, movement of traffic, pedestrian movement, property utilities, potential safety hazards and other traffic control elements.

	3.02 PREPARATION
	A. Prior to beginning construction, traffic control devices shall be in place. Traffic control devices shall be kept clean and maintained in good condition until no longer required for the project, at which time they shall be removed from the project ...
	B. Where necessary for pedestrians to cross or walk within the limits of the project temporary sidewalks and/or handicapped ramps shall be provided, maintained and removed at the completion of the work.
	C. Work which closes or alters the use of existing roadways shall not be u undertaken until adequate temporary or permanent provisions for traffic control have been approved and installed.
	D. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 GENERAL
	A. Traffic control devices must be in good condition. Traffic control devices, other than those shown on the drawings shall conform to the MUTCD and authorities having jurisdiction.
	B. When the construction involves improvement of an existing roadway, the roadway shall be kept open to traffic unless otherwise approved or shown on the drawings.
	C. The portion of the roadway that is opened to traffic shall adequately accommodate the vehicular traffic. Temporary approaches, crossings, intersections and access to roadways, businesses, residences, parking lots, schools, police and fire stations,...
	D. Any damage to the newly constructed or existing pavement within the limit of the project or adjacent to the project that was caused by the Contractor’s operations shall be repaired at the Contractor’s expense.
	E. Any restriction of required traffic lane widths or diversion of traffic at any time is subject to approval of authorities having jurisdiction.
	F. Except as necessary during the actual working hours as approved, equipment, materials, personnel or vehicles shall not occupy any travel way, shoulder, median or sidewalk area within 30 feet of the project limit that is open to traffic.
	G. The Contractor shall perform daily inspections, including weekends and holidays, including inspections at night, and take all corrective action to ensure compliance with the traffic control plan and other approved standards. The duties shall includ...
	1. Setup and removal of all traffic control devices in accordance with the contract documents;
	2. Correction of deficiencies of traffic control devices within 2 hours of discovery or notification by the engineer;
	3. Repositioning traffic control devices displaced by traffic or construction equipment;
	4. Covering or uncovering any conflicting signs or signals as appropriate;
	5. Repairing or replacing damaged traffic control devices;
	6. Replacing batteries, light bulbs, control panels, and other electrical components;
	7. Keeping all traffic control devices clean;
	8. Adding fuel and oil to power units for traffic control devices;
	9. Properly storing and packing equipment and vehicles so as not to create a traffic hazard;
	10. Properly storing traffic control devices when not in use; and,
	11. Eliminating, covering, or protecting all excavations or drop-offs greater than 2 inches deep or sloped with a 6:1 escape ramp with densely graded aggregate base course during non-working periods, or as required by the regulatory authority having j...


	3.04 NIGHTTIME OPERATION
	A. All operations that are performed during the non-daylight hours shall be properly illuminated to allow for the complete performance and inspection of the work.  Lighting systems shall be positioned such that they do not cause glare to drivers or an...

	3.05 DETOURS AND LANE CLOSURES
	A. Approval and consent of the regulating authority having jurisdiction shall first be obtained before rerouting traffic.  All necessary arrangements shall be made with such authorities regarding the establishment, maintenance, and repair of such deto...

	3.06 TRAFFIC DIRECTORS
	A. Trained flaggers shall wear a fluorescent orange reflectorized garment when controlling traffic.  Trained flaggers shall be equipped with STOP/SLOW paddles, and shall follow the procedures stipulated for flaggers in the Manual on Uniform Traffic Co...
	B. Police Officers shall be provided, when required.  Contact the local municipal police department (48 hours) prior to any operation which necessitates a policed traffic director.

	3.07 TEMPORARY PAVEMENT MARKINGS AND TAPES
	A. See Division 2 Section 02741 “Hot Mix Asphalt Paving” and 02751 “Concrete Pavement Curb and Sidewalk”

	3.08 ADVANCED WARNING SIGNS
	A. The placement of signs shall be adjusted if they create interference in a sidewalk area or driveways, other existing signs, trees or reduced visibility due to horizontal and vertical curvature of the roadway.
	B. Upon installing the signs, the signs should be examined at night to determine if secular glare is apparent and if so signs shall be adjusted/aligned by shimming the sign.
	C. Sign faces shall be so position in relation to a line normal to the adjacent edge of traveled way that the sign face is rotated about its edge, nearest the traveled way, through an angle of 5 degrees in the direction of travel.
	D. All sign faces and support surfaces shall be cleaned of all foreign matter.
	E. When blasting operations are within 1,000 feet of a travel way the Contractor shall provide temporary warning signs required by the regulatory authority having jurisdiction.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Pressure pipe couplings.
	4. Expansion joints and deflection fittings.
	5. Backwater valves.
	6. Cleanouts.
	7. Drains.
	8. Encasement for piping.
	9. Manholes.
	10. Channel drainage systems.
	11. Catch basins.
	12. Stormwater inlets.
	13. Stormwater detention structures.
	14. Pipe outlets.
	15. Dry wells.
	16. Stormwater disposal systems.


	1.03 STANDARDS
	1. A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	2. A615 – Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	3. A760 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	4. A762 – Standard Specification for Corrugated Steel Pipe, Polymer Precoated for Sewers and Drains
	5. A798 – Standard Specification for Installing Factory-Made Corrugated Steel Pipe for Sewers and Other Applications
	6. B745 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	7. B788 – Standard Practice for Installing Factory-Made Corrugated Aluminum Culverts and Storm Sewer Pipe
	8. A761– Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	9. A807 – Standard Practice for Installing Corrugated Steel Structural Plate Pipe for Sewers and Other Applications
	10. A964 – Standard Specification for Corrugated Steel Box Culverts
	11. B746 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	12. B789 – Standard Practice for Installing Corrugated Aluminum Structural Plate Pipe for Culverts and Sewers
	13. B864 – Standard Specification for Corrugated Aluminum Box Culverts
	14. C76 – Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe
	15. C443 – Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets
	16. C478 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	17. C507 – Standard Specification for Reinforced Concrete Elliptical Culvert, Storm Drain, and Sewer Pipe
	18. C913 – Precast Concrete Water and Wastewater Structures
	19. C923 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures, Pipes, and Laterals
	20. C990 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	21. C1107 – Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink)
	22. C1433 – Standard Specification for Precast Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	23. C1478 – Standard Specification for Storm Drain Resilient Connectors Between Reinforced Concrete Storm Sewer Structures, Pipes, and Laterals
	24. C1479 – Standard Practice for Installation of Precast Concrete Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
	25. C1577 – Standard Specification for Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed According to AASHTO LRFD
	26. C1675 – Practice for Installation of Precast Reinforced Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
	27. D698-07e1 – Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	28. D1056 – Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	29. F2306 – Standard Specification for 12 to 60 in. Annular Corrugated Profile-Wall Polyethylene Pipe and Fittings for Gravity-Flow Storm Sewer and Subsurface Drainage Applications
	30. D2321 – Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications
	31. D3034 – Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings
	32. D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using Elastomeric Seals
	33. F477 – Standard Specification for Elastomeric  Seals (Gaskets) for Joining Plastic Pipe
	34. F794 – Standard Specification for Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside Diameter
	35. F949 – Standard Specification for Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe With a Smooth Interior and Fittings
	36. F2418 – Standard Specification for Polypropylene (PP) Corrugated Wall Stormwater Collection Chambers
	37. F2510 – Standard Specification for Resilient Connectors Between Reinforced Concrete Manhole Structures and Corrugated High Density Polyethylene Drainage Pipes
	38. F2562 – Specification for Steel Reinforced Thermoplastic Ribbed Pipe and Fittings for Non-Pressure Drainage and Sewerage
	39. C1504 – Standard Specification for Manufacture of Precast Reinforced Concrete Three-Sided Structures for Culverts and Storm Drains
	1. M36 – Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
	2. M167 – Standard Specification for Corrugated Steel Structural Plate, Zinc-Coated, for Field-Bolted Pipe, Pipe-Arches, and Arches
	3. M196 – Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
	4. M198 – Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
	5. M219 – Standard Specification for Corrugated Aluminum Alloy Structural Plate for Field-Bolted Pipe, Pipe-Arches, and Arches
	6. M245 – Standard Specification for Corrugated Steel Pipe, Polymer-Precoated, for Sewers and Drains
	7. M252 – Standard Specification for Corrugated Polyethylene Drainage Pipe
	8. M274 – Standard Specification for Steel Sheet, Aluminum-Coated (Type 2), for Corrugated Steel Pipe
	9. M288 – Standard Specification for Geotextile Specification for Highway Applications
	10. M294 – Standard Specification for Corrugated Polyethylene Pipe, 12” through 60” Diameter
	11. M43 – Standard Specification for Sizes of Aggregate for Road and Bridge Construction
	12. M190 – Standard Specification for Bituminous-Coated Corrugated Metal Culvert Pipe and Pipe Arches
	13. M199 – Standard Specification for Precast Reinforced Concrete Manhole Sections
	14. AASHTO LRFD Bridge Design Specifications Sections 3 & 12
	15. AASHTO LRFD Bridge Construction Specifications Sections 26, 27 and 30
	16. AASHTO PP63 – Pipe Joint Selection for Highway Culvert and Storm Drains
	1. C110 – Standard for Ductile-Iron and Gray-Iron Fittings
	2. C111 – Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
	3. C151 – Standard for Ductile-Iron Pipe, Centrifugally Cast
	1. 301 – Specifications for Structural Concrete
	2. 318 – Building Code Requirements for Structural Concrete and Commentary
	E. American Concrete Pipe Association
	1. LRFD Fill Height Tables for Concrete Pipe
	2. LRFD Fill Height Tables for Elliptical Concrete Pipe
	3. Post Installation Evaluation and Repair of Installed Reinforced Concrete Pipe
	4. Concrete Pipe and Box Culvert Installation Manual


	1.04 SUBMITTALS
	A. The General Contractor and the Subcontractor shall execute the Conformance Submittals at the end of this section:
	1. Storm Drainage Conformance Submittal

	B. Product Data:  For each type of product indicated.
	C. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Catch basins stormwater inlets and dry wells.  Include plans, elevations, sections, details, frames, covers, and grates.
	3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames, covers, and concrete design-mix reports.

	D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	E. Field quality-control reports.
	F. Markings:  Markings shall be provided on all products as specified in the product’s corresponding ASTM standard (i.e. date of manufacture, manufacturer name, product type, etc.)
	G. Project Record Drawings: Accurately record as-built locations of pipe runs, connections, catch basins, cleanouts, top elevations, and invert elevations. Identify and describe unexpected variations of subsurface conditions and location of any utilit...

	1.05 QUALITY ASSURANCE
	A. All costs associated with re-inspection due to failures shall be paid for by the Contractor at no additional expense to the Owner. Owner reserves the right to direct any inspection that is deemed necessary. Contractor shall provide free access to s...

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic, pipe, and fittings in direct sunlight.
	B. All pipe shall be protected against impact, shock and free fall, and only equipment of sufficient capacity and proper design shall be used in the handling of the pipe. Pipes and chambers shall not be rolled or dragged over any surface. The Contract...
	C. Protect pipe, pipe fittings, and seals from dirt and damage.
	D. Damage to Pipe or Chambers:
	1. Each length of pipe or chamber shall be inspected for defects and cracks before carefully being lowered into the trench.
	2. Bituminous coated pipe shall be handled with special care and repair of damaged coating shall conform to AASHTO M190.
	3. Pipe or chambers which are defective from any cause, including damage caused by handling, storage or any other reason as determined by the Owner to be not repairable, shall be unacceptable for installation and shall be replaced at no cost to the Ow...
	4. Pipe or chambers that are damaged or disturbed through any cause prior to acceptance of the work shall be repaired, realigned, or replaced as directed by the Owner at no expense to the Owner.

	E. Handle manholes according to manufacturer's written rigging instructions.
	F. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

	1.07 PROJECT CONDITIONS
	A. Removal/Relocation of Existing Utilities: The Contractor shall be responsible for removal and/or relocation of existing utilities, whether shown or not shown on the drawings, at locations where conflicts occur with proposed storm drainage improveme...
	B. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirement...
	1. Notify Owner no fewer than seven days in advance of proposed interruption of service.
	2. Do not proceed with interruption of service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 DUCTILE-IRON, CULVERT PIPE AND FITTINGS
	A. Pipe:  ASTM A716, for push-on joints.
	B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
	C. Compact Fittings:  AWWA C153, for push-on joints.
	D. Gaskets:  AWWA C111, rubber.

	2.02 ALUMINIZED PIPE AND FITTINGS
	A. Aluminized Steel Type 2 Corrugated Steel Pipe 2 (CMP):
	1. Pipe for the specified diameter (rise x span for pipe-arches), gage and corrugation shall be made in conformance to ASTM A760 (AASHTO M36) and meet the material requirements of ASTM A929 (AASHTO M 274) for aluminized steel (Type 2).
	2. Minimum thickness shall be 16 gage for pipe diameters 10-24 in., 14 gage for diameters 30-48 in. Stormwater detention systems only: 12 gage for diameters 54-96 in. and 10 gage for diameters 102 in. and larger, but not less than the diameter indicat...
	3. Pipe joining systems shall utilize corrugated bands to the width and thicknesses defined in ASTM A760 for aluminized (Type 2) steel. Band connectors shall also meet the requirements of ASTM A760. Where leakage is a concern the joining system shall ...
	4. CMP larger than 48 in. diameter is allowed for subsurface stormwater detention systems only.


	2.03 HDPE PIPE AND FITTINGS
	A. High Density Polyethylene Pipe (HDPE) Smooth Interior Pipe:
	1. Pipe and Fittings: Shall conform to AASHTO M252, M294 and/or ASTM F2306 unless otherwise shown on the Drawings.
	2. Bell and spigot joints shall meet the water tight requirements of ASTM D3212.
	3. Maximum permitted diameter is 48 in.
	4. See drawings for bedding details.


	2.04 PVC PIPE AND FITTINGS
	A. PVC Cellular-Core Piping:
	1. PVC Cellular-Core Pipe and Fittings:  ASTM F891, Sewer and Drain Series, PS 50 minimum stiffness, PVC cellular-core pipe with plain ends for solvent-cemented joints.
	2. Fittings:  ASTM D 3034, SDR 35, PVC socket-type fittings.

	B. PVC Corrugated Sewer Piping:
	1. Pipe:  ASTM F 949, and ASTM F 794 PVC, corrugated pipe with bell-and-spigot ends for gasketed joints.
	2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type.
	3. Gaskets:  ASTM F 477, elastomeric seals with joints conforming to ASTM D3212


	2.05 CONCRETE PIPE, BOX CULVERT SECTIONS, ELLIPTICAL PIPE AND FITTINGS
	A. Reinforced-Concrete Pipe and Fittings:  Unless otherwise indicated on the drawings, provide drainage pipe meeting ASTM C76.
	1. Where designated on the drawings, provide RCP with tongue-and-groove joints with a preformed flexible bitumen or butyl-rubber sealant meeting ASTM C990 to form a silt-tight joint.
	2. Where designate on the drawings, provide RCP with bell-and spigot joints with a rubber gasket meeting ASTM C443 to form a leak-resistant joint.
	3. Class III, unless otherwise indicated on the Drawings.

	B. Precast Reinforced Concrete Monolithic Box Sections and Fittings:
	1. Where designated on the drawings, provide RCB with ASTM C990 joints and preformed flexible  bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide monolithic RCB sections to meet ASTM C1433 or ASTM C1577 for the span, rise, design fill height and live load condition indicated on the drawings.

	C. Reinforced  Concrete Elliptical Pipe and Fittings:
	1. Where designated on the drawings, provide elliptical pipe with ASTM C990 joints and preformed flexible bitumen or butyl-rubber sealant to form a silt-tight joint.
	2. Provide elliptical pipe class as indicated on the drawings.


	2.06 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  ASTM C443 (ASTM C443M), rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C564, rubber.
	3. For Fiberglass Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	4. For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
	5. For Dissimilar Pipes:  ASTM D5926, PVC or other material compatible with pipe materials being joined.

	C. Unshielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on the Drawings.

	D. Shielded, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings

	E. Ring-Type, Flexible Couplings:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings


	2.07 DRAINS
	A. Sub Drains:
	1. Shall be perforated PVC or HDPE unless otherwise indicated on the Drawings.  Installation shall be as shown on the drawings.


	2.08 CLEANOUTS AND PLUGS
	A. Installation shall be as shown on the details and at locations shown on the drawings.
	B. All cleanouts shall have a 2’ x 2’ x 6” thick concrete apron.

	2.09 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A674 or AWWA C105.
	B. Material:  Linear low-density polyethylene film of 0.008 in. (0.20 mm) minimum thickness.
	C. Form:  Sheet or tube.
	D. Color:  Black.

	2.10 MANHOLES
	A. Standard Precast Concrete Manholes:
	1. Description:  ASTM C478 (ASTM C478M) and AASHTO M199, precast, reinforced concrete, of depth indicated, with provision for sealant joints. Heavy-duty traffic rated in accordance with Department of Transportation Standards in which project is located.
	2. Diameter:  48 in. (1200 mm) minimum unless otherwise indicated.
	3. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as required preventing flotation.
	4. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	5. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	6. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	7. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	9. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	10. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step. ...
	11. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as r...

	B. Designed Precast Concrete Manholes:
	1. Description:  ASTM C913; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
	2. Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole as required preventing flotation.
	3. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to manhole connection.
	5. Resilient Pipe Connectors:  ASTM C923 (ASTM C923M), cast or fitted into manhole walls, for leak-resistant pipe to manhole connection.
	6. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	7. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...

	C. Manhole Frames and Covers:
	1. Description:  As shown on the Drawings, otherwise provide ferrous; 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange and 26 in. (660 mm) diameter security bolted cover.
	2. Material:  ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated.


	2.11 BEDDING AND BACKFILL MATERIAL
	A. Bedding material placement and compaction shall be as specified by trenching and bedding details shown on the drawings.
	B. Haunching, initial backfill, and final backfill material and compaction shall be as specified by trenching and bedding details shown on the drawings.  Material shall be placed per ASTM D698, and compacted in 8 in. (0.2 m) maximum lifts.
	C. Where the foundation material is found to be of poor supporting value or of rock, the Owner may make minor adjustments in the location of the pipe to provide a more suitable foundation.  Where this is not practical, the foundation shall be conditio...

	2.12 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R (ACI 350M/350RM), and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C33, sand.
	3. Coarse Aggregate:  ASTM C33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  (28 day compressive strength) 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 40 or 60 (420 MPa) deformed steel.

	C. Manhole, Catch Basin, and Storm Inlet Channels and Benches:  Factory or field formed from concrete.  Portland cement design mix, 4000 psi (27.6 MPa) minimum, with 0.45 maximum water/cementitious materials ratio.  Include channels and benches in man...
	1. Channels:  Concrete invert, formed to same width as connected piping, with height of vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, uniform radius and slope.
	a. Invert Slope:  1 percent through manhole unless otherwise detailed on the Drawings.

	2. Benches:  Concrete, sloped to drain into channel.
	a. Slope:  4 percent unless otherwise detailed on the drawings.


	D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi (20.7 MPa) minimum, with 0.58 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A185/A185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A615/A615M, Grade 60 (420 MPa) deformed steel.


	2.13 CATCH BASINS
	A. Standard Precast Concrete Catch Basins:
	1. Description:  ASTM C478 (ASTM C478M), precast, reinforced concrete, heavy duty (H20), of depth indicated, with provision for sealant joints.
	2. Base Section:  6 in. (150-mm) minimum thickness for manholes up to and including 48 in. in diameter and 8 in. for larger diameter manholes.
	3. Riser Sections:  4 in. (102-mm) minimum wall thickness for 48 in. diameter manholes.  Larger diameter manholes shall have minimum wall thickness of one twelfth of the largest diameter of the riser or conical top.
	4. Top Section:  Conical or flat slab top type, and top of cone of size that matches grade rings.
	5. Joint Sealant:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	6. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	7. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  C...
	8. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	9. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for water-tight pipe connecting to base section.

	B. Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed according to ASTM C890 for A-16 (ASSHTO HS20-44), heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for joint seal...
	1. Joint Sealants:  ASTM C990 (ASTM C990M), bitumen or butyl rubber.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A615M, deformed, ½ in. (13-mm) steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...
	4. Grout:  ASTM C1107 (C1107M-08), non-shrink fluid grout for soil-tight pipe to catch basin connection.
	5. Pipe Connectors:  ASTM C923 (ASTM C923M), resilient, of size required, for leak-resistant pipe connecting to base section.

	C. Grate and Frame: Per details shown on the drawings. Provide hood with stencil or casting “Dump No Waste – Drains to Waterways” or equal. Provide local casting if required. Provide 6 in. thick rectangular concrete apron, with 18 in. minimum width me...
	1. Rectangular Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include flat grate with small square or short-slotted drainage openings.
	a. Size:  24 in. by 24 in. (610 by 610 mm) minimum unless otherwise indicated.
	b. Grate Free Area:  Approximately 50 percent unless otherwise indicated.

	2. Round, Manhole Type Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for A-16, heavy duty (H20) structural loading.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26...
	a. Grate Free Area:  Approximately 50 percent unless otherwise indicated.



	2.14 STORMWATER INLETS
	A. Curb Inlets:  Made with vertical curb opening of materials and dimensions according to the details shown on the Drawings.
	B. Gutter Inlets:  Made with horizontal gutter opening of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	C. Combination Inlets:  Made with vertical curb and horizontal gutter openings of materials and dimensions according to the details shown on the Drawings. Include heavy-duty frames and grates.
	D. Frames and Grates:  Heavy duty and according to the details shown on the Drawings.

	2.15 STORMWATER DETENTION STRUCTURES
	A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete bottom, walls, and top; designed according to ASTM C890 for A-16 (AASHTO HS20-44), heavy-traffic, structural loading; of depth, shape, dimensions, and appu...
	1. Ballast:  Increase thickness of concrete as required preventing flotation.
	2. Grade Rings:  Reinforced-concrete rings shall have minimum wall thickness of one twelfth of the internal diameter, or 4 in., whichever is greater.  Grade rings shall match diameter and thickness of manhole conical riser.  Ring height shall be as re...
	3. Steps:  Individual FRP steps; FRP ladder; or ASTM A615/A 615M, deformed, ½ in. (13 mm) steel reinforcing rods encased in ASTM D4101, PP, wide enough to allow worker to place both feet on one step and designed to prevent lateral slippage off step.  ...

	B. Corrugated Aluminized Steel Detention Systems:
	1. Piping shall comply with AASHTO M36 for diameters 12”-144”
	2. The material shall be Aluminized Steel Type 2 conforming to AASHTO M274
	3. All fittings shall be reinforced per ASTM A998

	C. Precast Concrete Three Sided Detention Systems:
	1. Precast Concrete Detention Structures shall be manufactured per ASTM C1504
	2. Concrete shall be 4000 psi mix and reinforcing steel shall have a minimum yield strength of 600 ksi

	D. Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24 in. (610 mm) ID by 7 to 9 in. (175 to 225 mm) riser with 4 in. (102 mm) minimum width flange, and 26 in. (660 mm) diameter cov...
	E. Precast Reinforced Concrete Monolithic Box Sections for Detention Systems:
	1. Provide precast box culvert sections for detention systems shall comply with ASTM C1433 or ASTM C1577.
	2. Joints shall comply with ASTM C990.
	3. External joint wrap shall comply with ASTM C877, Type III.

	F. Reinforced Concrete Pipe Detention Systems:
	1. Piping shall comply with ASTM C76 for diameters 12”-144”
	2. Joints shall comply with ASTM C990 or ASTM C443.


	2.16 PIPE OUTLETS
	A. Head Walls:  Construction shall be according to details shown on the drawings.  Headwalls shall be cast-in-place reinforced concrete, with apron and tapered sides unless otherwise indicated.
	B. Riprap Aprons:  Broken, irregularly sized and shaped, open graded stone according to Department of Transportation specifications for the state in which the project is located or by using NSSGA's "Quarried Stone for Erosion and Sediment Control”. Un...
	1. Average Size:  NSSGA No. R-6, screen opening 6 in. (150 mm).

	C. Concrete Lined Channels:  Construction shall be in accordance with details shown on the drawings.
	D. Flared-End Sections: Shall meet Department of Transportation standards for the state in which the project is located unless otherwise indicated on the drawings.

	2.17 DRY WELLS
	A. Description:  ASTM C913, precast, reinforced, perforated concrete rings.  Include the following:
	1. Floor:  Cast-in-place concrete.
	2. Cover:  Liftoff-type concrete cover with cast-in lift rings.
	3. Wall Thickness:  4 in. (102 mm) minimum with 1 in. (25 mm) diameter or 1 by 3 in. (25 by 76 mm) maximum slotted perforations arranged in rows parallel to axis of ring.
	a. Total Free Area of Perforations:  Approximately 15 percent of ring interior surface.
	b. Ring Construction:  Designed to be self-aligning.

	4. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	B. Description:  Manufactured PE side panels and top cover that assemble into 50-gal. (190-L) storage capacity units.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings.
	2. Side Panels:  With knockout ports for piping and seepage holes.
	3. Top Cover:  With knockout port for drain.
	4. Filter Fabric:  As recommended by unit manufacturer.
	5. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed crushed stone or gravel.

	C. Description:  Constructed-in-place aggregate type.  Include the following:
	1. Lining:  Concrete blocks or precast concrete rings with notches or weep holes.
	2. Filtering Material:  ASTM D448, Size No. 24, 3/4- to 2-1/2 in. (19- to 63 mm) washed crushed stone or gravel.
	3. Cover:  Precast, reinforced-concrete slab designed for structural loading according to ASTM C890 and made according to ASTM C913.  Include slab dimensions that will extend 12 in. (300 mm) minimum beyond edge of excavation, with bituminous coating o...
	4. Manhole:  24 in. (610-mm) diameter, reinforced concrete access lid with steel lift rings.  Include bituminous coating over entire surface.


	2.18 STORMWATER DISPOSAL SYSTEMS
	A. Chamber Systems:
	1. Chambers shall meet the requirements of ASTM F2418 and meet the safety factors recommended by Section 12.12 of the AASHTO LRFD Bridge Design Specifications. Loads for design shall be calculated in accordance with Section 3 of the AASHTO LRFD Bridge...
	2. The chamber manufacturer shall provide design data in accordance with ASTM F2418. Installation shall be in accordance with the details shown on the Drawings.
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings  or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 821-6710
	b. CULTEC, Inc. 878 Federal Road, PO Box 280, Brookfield, CT 06804 (800) 4-CULTEC.
	c. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (888) FOR-PIPE.
	d. StormTech LLC. 20 Beaver Road, Wetheresfield , CT 06109 (888) 892-2694

	4. Storage and Leaching Chambers:  Chamber rows shall provide continuous, unobstructed internal space with no internal support panels in order to provide ease of access for inspection and maintenance. Include number of chambers, distribution piping, e...
	5. Geotextile: Shall be enclosed in geotextile fabric for sediment capture and maintenance. Fabric shall be located per manufacturer’s details.
	a. Geotextile woven or spun filter fabric, in one or more layers, for minimum total unit weight of 4 oz./sq. yd. (135 g/sq. m).
	b. Fabric between chamber bottom and the stone foundation shall be AASHTO M288 Class 1 woven for stabilization and filtration.
	c. Fabric between the top of the chamber and the embedment stone shall be AASHTO M288 Class 2 non-woven for separation.

	6. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2 in. (19 to 63 mm) washed, crushed stone or gravel.

	B. Pipe Systems:
	1. Perforated manifold lateral piping complying with AASHTO M 252 or AASHTO M 294, including fittings, couplings, seals, and filter fabric.
	2. Fully perforated Aluminized Steel Type 2 Recharge/Detention System conforming to AASHTO M36. All fittings to be reinforced per ASTM A998.
	3. Basis of Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Advanced Drainage Systems. 4640 Trueman Blvd., Hilliard, Ohio 43026 (800) 433-7473
	b. Hancor Inc. 401 Olive Street, Findlay, OH 45840 (800) 848-3546.
	c. CONTECH Construction Products, Inc. 9025 Centre Pointe Drive, West Chester, Ohio 45069 (336) 854-2177
	d. Lane Enterprises, Inc., 3905 Hartzdale Drive Suite 514, Camp Hill, PA 17011 (717) 761-8175.




	PART 3 -  EXECUTION
	3.01 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 “Earthwork”.

	3.02 PIPING INSTALLATION
	A. Locations and Arrangements:  Contractor shall install all drainage structures, pipe, and chambers in the locations shown on the drawings and/or as approved by the Owner. Pipe shall be of the type and sizes specified on the drawings and shall be lai...
	B. Install piping beginning at low point, on prepared foundation, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manuf...
	C. Install chambers in accordance with manufacturer’s guidelines. Rows of chambers shall be laid out using spacers or appropriate measurements and markings to ensure proper spacing between rows for proper backfill and compaction as specified by the ma...
	D. Manholes, catch basins, and drain inlets shall be constructed as soon as the pipe laying reaches the location of the structures. If the Contractor continues pipe installation without making provisions for completion of the structures, the Owner sha...
	E. Any structure which is miss-located or oriented improperly shall be removed and reconstructed at its proper location, alignment, and orientation without cost to the Owner.
	F. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing storm drainage is indicated.
	G. Precast drainage structures shall be assembled in accordance with the manufacturer’s instructions to form a sound structural unit.
	H. Cast-in-Place drainage structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Concrete shall comply with the requirements of this section.
	I. Solid concrete brick masonry structures shall be installed in accordance with the details or referenced specifications shown on the drawings. Only solid masonry units may be used. Minimum wall thickness shall be 8 in. and minimum bottom slab thickn...
	J. Fittings and Connections:
	1. Silt-Tight Connections:  Reinforced concrete pipe connections to drainage structures shall be made so that the pipe does not project beyond the inside wall of the drainage structure and shall be grouted only with Non-Shrink Grout (ASTM C1107) per d...
	2. Leak-Resistant Connections:  Provide a flexible, leak-resistant boot connection to drainage structures for ALL flexible pipe materials (PVC, HDPE, CMP, DIP, etc.).  For HDPE pipe, provide a flexible boot connection in accordance with ASTM F2510.  W...

	K. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	L. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of micro-tunneling.
	M. Install gravity-flow, non-pressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping NPS 6 (DN 150) and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe, or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
	3. Install piping with 24 in. (610 mm) minimum cover.
	4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
	6. Install ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	7. Install corrugated steel piping according to ASTM A798 and/or Section 26 of the AASHTO LRFD Bridge Construction Specifications.
	8. Install HDPE piping according to ASTM D2321 and/or Section 30 of the AASHTO LRFD Bridge Construction Specifications..
	9. Install PVC profile gravity sewer piping according to ASTM D2321 and ASTM F1668.
	10. Install reinforced-concrete sewer piping according to ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."

	N. Install corrosion-protection piping encasement over the following underground metal piping according to ASTM A674 or AWWA C105:
	1. Hub-and-spigot, cast-iron soil pipe and fittings.
	2. Hubless cast-iron soil pipe and fittings.
	3. Ductile-iron pipe and fittings.
	4. Expansion joints and deflection fittings.


	3.03 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
	2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.
	3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
	4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints.
	5. Join ductile-iron piping and special fittings according to AWWA C600 or AWWA M41.
	6. Join corrugated steel sewer piping according to ASTM A798/A798M.
	7. Join HDPE pipe according to ASTM D2321
	8. Join PVC cellular-core piping according to ASTM D2321 and ASTM F891 for solvent-cemented joints.
	9. Join PVC corrugated sewer piping according to ASTM D2321 for elastomeric-seal joints.
	10. Join PVC sewer piping according to ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric-gasketed joints.
	11. Join PVC profile gravity sewer piping according to ASTM D2321 for elastomeric-seal joints or ASTM F794 for gasketed joints.
	12. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints for leak-resistant systems or butyl rubber sealant materials for soil tight systems.
	13. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.04 BACKWATER VALVE INSTALLATION
	A. Install horizontal-type backwater valves in piping where indicated.
	B. Install combination horizontal and manual gate-valve type in piping and in manholes where indicated.
	C. Install terminal-type backwater valves on end of piping and in manholes where indicated.

	3.05 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service areas.

	B. Set cleanout frames and covers in cast-in-place concrete, 24 by 24 by 6 in. (600 by 600 by 150 mm) deep.  Set with tops flush with adjacent grade. At pavement areas and at roads set frames and covers with tops flush pavement surface.

	3.06 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in vehicle service areas.

	B. Install drains according to details on the plans and manufacturer’s installation requirements..
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Assemble trench sections with flanged joints.

	3.07 MANHOLE INSTALLATION
	A. General:  Install manholes, complete with appurtenances and accessories indicated.
	B. Install precast concrete manhole sections with sealants according to ASTM C891.
	C. Where specific manhole construction is not indicated, follow manhole manufacturer's written instructions.
	D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 in. (76 mm) above finished surface elsewhere unless otherwise indicated.

	3.08 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Frames, Grates and Hoods
	1. Set frames and grates to elevations indicated.
	2. Firmly embedded in mortar approximately 1 in. thick and aligned to fit the top section of the structure.
	3. Brick set in mortar used to adjust the frame to finished grade shall be limited to no more than four (4) courses for precast structures and have a minimum wall thickness of 8 in.


	3.09 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Construct riprap of broken stone, as indicated.
	C. Install outlets that spill onto grade, anchored with concrete, where indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	E. Construct energy dissipaters at outlets, as indicated.

	3.10 MODIFICATION OF EXISTING STRUCTURES
	A. General: The Contractor shall alter, reconstruct and/or convert existing structures where and as shown on the drawings, and/or as approved by the Owner. Alterations shall be performed with the same type, grade and quality material as used in the or...
	B. Damage to Existing Structures: The Contractor shall exercise care during all alterations, reconstructions, or conversions so as not to damage any portion of the existing structures or pipe to remain. Any damage caused by the Contractor shall be rep...

	3.11 ROOF DRAINS AND LEADERS
	A. The site Contractor shall install roof downspout leaders as shown on the drawings to within 5 ft. of the building limits. If work by others is complete then the Contractor shall complete the connection. If future connections will be required by oth...
	B. All roof drain leader piping connections shall utilize watertight prefabricated fittings and drainage structures.

	3.12 DRY WELL INSTALLATION
	A. Excavate hole to diameter of at least 6 in. (150 mm) greater than outside of dry well.  Do not extend excavation into ground-water table.
	B. Install precast, concrete-ring dry wells according to the following:
	1. Assemble rings to depth indicated.
	2. Extend rings to height where top of cover will be approximately 8 in. (203 mm) below finished grade.
	3. Backfill bottom of inside of rings with filtering material to level at least 12 in. (300 mm) above bottom.
	4. Extend effluent inlet pipe 12 in. (300 mm) into rings and terminate into side of tee fitting.
	5. Backfill around outside of rings with filtering material to top level of rings.
	6. Install cover over top of rings.

	C. Install manufactured, PE dry wells according to manufacturer's written instructions and the following:
	1. Assemble and install panels and cover.
	2. Backfill bottom of inside of unit with filtering material to level at least 12 in. (300 mm) above bottom.
	3. Extend effluent inlet pipe 12 in. (300 mm) into unit and terminate into side of tee fitting.
	4. Install filter fabric around outside of unit.
	5. Install filtering material around outside of unit.

	D. Install constructed-in-place dry wells according to the following:
	1. Install brick lining material dry and laid flat, with staggered joints for seepage.  Build to diameter and depth indicated.
	2. Install block lining material dry, with staggered joints and 20 percent minimum of blocks on side for seepage.  Install precast concrete rings with notches or weep holes for seepage.  Build to diameter and depth indicated.
	3. Extend lining material to height where top of manhole will be approximately 8 in. (203 mm) below finished grade.
	4. Backfill bottom of inside of lining with filtering material to level at least 12 in. (300 mm) above bottom.
	5. Extend effluent inlet pipe 12 in. (300 mm) into lining and terminate into side of tee fitting.
	6. Backfill around outside of lining with filtering material to top level of lining.
	7. Install manhole over top of dry well.  Support cover on undisturbed soil.  Do not support cover on lining.


	3.13 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318 and ACI 350R.
	B. No concrete or masonry shall be placed when the temperature is below 40 degrees Fahrenheit, or when indications are for lower temperatures within 24 hours, unless protection of concrete and masonry is approved by the Owner. Damage to the structure ...

	3.14 STORMWATER DISPOSAL SYSTEM INSTALLATION
	A. Chamber Systems:  Excavate trenches of width and depth, and install system and backfill according to chamber manufacturer's written instructions.  Include storage and leaching chambers, filtering material, and filter mat.
	B. Piping Systems:  Excavate trenches of width and depth, and install piping system, filter fabric, and backfill, according to piping manufacturer's written instructions.

	3.15 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains as specified in Division 15 Section “Basic Mechanical Materials and Methods”.
	B. Connect force-main piping to building's storm drainage force mains specified in Division 15 Section “Basic Mechanical Materials and Methods”. Terminate piping where indicated.
	C. Compliance with Existing Facilities:
	1. Connections made into existing drainage facilities shall be performed in accordance with the requirements of the Owner of the facility.  Construction within a public right-of-way will conform to all requirements of the regulatory authority having j...
	2. The contractor shall make all required connections of the proposed drainage facilities into existing drainage facilities where shown on the drawings and/or as approved by the Owner.

	D. Make connections to existing piping and underground manholes.
	1. Use commercially manufactured wye fittings for piping branch connections.  Remove section of existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6 in. (150-mm) overlap, with not less than 6 in. (150 mm) of c...
	2. Make branch connections from side into existing piping, NPS 4 to NPS 20 (DN 100 to DN 500).  Remove section of existing pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 in. (150 mm) of concrete with 28-day ...
	3. Make branch connections from side into existing piping, NPS 21 (DN 525) or larger, or to underground manholes and structures by cutting into existing unit and creating an opening large enough to allow 3 in. (76 mm) of concrete to be packed around e...
	a. Use concrete that will attain a minimum 28-day compressive strength of 3000 psi (20.7 MPa) unless otherwise indicated.
	b. Use epoxy-bonding compound as interface between new and existing concrete and piping materials.

	4. Protect existing piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.

	E. Connect to sediment interceptors specified in Section "Sanitary Sewer."
	F. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping unless otherwise indicated.
	a. Shielded flexible couplings for same or minor difference OD pipes.
	b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different OD.
	c. Ring-type flexible couplings for piping of different sizes where annular space between smaller piping's OD and larger piping's ID permits installation.

	2. Use pressure-type pipe couplings for force-main joints.


	3.16 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use eith...
	1. Close open ends of piping with at least 8 in.  (203 mm) thick, brick masonry bulkheads.
	2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for size and type of material being closed.  Do not use wood plugs.

	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	1. Remove manhole or structure and close open ends of remaining piping.
	2. Remove and backfill manhole locations as recommended in the geotechnical report and as indicated on the Drawings.
	3. If not indicated in the geotechnical report or on the Drawings, remove top of manhole or structure down to at least 36 in. (915 mm) below final grade.  Fill to within 12 in. (300 mm) of top with stone, rubble, or gravel.  Fill to top with concrete.

	C. Backfill to grade according to Division 2 Section "Earth Work."

	3.17 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earth Work." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over all storm drainage piping and over edges of underground structures.


	3.18 PROTECTION AND CLEANING
	A. The Contractor shall maintain all pipe and chamber installations and drainage structures in a condition such that they will function continuously and shall be kept clean of silt, debris, and other deleterious substances until the project has achiev...
	B. The Contractor shall use all erosion and sediment control measures necessary to assure construction sediments (or other pollutants) do not reach stormwater pipe and/or chamber installations.

	3.19 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 in. (610 mm) of backfill is in place, and again at completion of Project (See 3.20 Post Installation Inspection).
	1. Submit separate signed reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection exceeding 5%.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration or Ex-filtration: Water leakage into or out of the installed piping when leak-resistant connections are provided.  Maximum infiltration or ex-filtration rate of 250 gals./in.dia./mile of piping/24 hours.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Re-inspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements in Section 3.20.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours advance notice.
	4. Submit separate report for each test.
	5. Gravity Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soil tight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F1417.
	c. Option:  Test concrete piping according to ASTM C924, ASTM C969 or ASTM C1103.  Note, pipe tested in accordance with ASTM C924 or ASTM C969 shall be filled with water and allowed to saturate for 72 hours prior to conducting field tests.

	6. Force Main Storm Drainage Piping:  Perform hydrostatic test after thrust blocks, supports, and anchors have hardened.  Test at pressure not less than 1-1/2 times the maximum system operating pressure, but not less than 150 psig (1035 kPa).
	a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" Section.
	b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Repair or replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.20 POST INSTALLATION INSPECTIONS
	A. Upon completion of the work and before final acceptance by the Owner, the entire drainage system shall be subject to a final inspection in the presence of the Owner and/or the Project Engineer.  The work shall not be considered complete until all r...
	B. Second Final Post Installation Inspection: (If required for the Project) The Owner shall require a second final post installation inspection.
	1. Final post installation inspections (if required) shall be conducted no sooner than 2 months before the end of the one year warranty.
	2. Final post installation inspections shall utilize a video camera and laser profiler/deflectometer or a video camera and go-no-go Mandrel.  Lasers shall be calibrated to the pipe diameter as shown on the construction plans.

	C. Initial and final post installation inspections shall be performed and reported, at the Contractor’s expense, by a National Association of Sewer Service Companies (NASSCO) Certified Pipe Inspector. Reports of storm pipe assessments shall be submitt...
	D. The initial and post installation inspection report shall include: a copy of all video taken (if required), pipe location identification, equipment used for inspection, inspector name, deviation from design grade, deviation from line, deflection of...
	E. For RCP: Initial and post installation inspections shall be subject to the limits defined in Section 27 of the AASHTO LRFD Bridge Construction Specifications.  Cracks having a width greater 0.05 to 0.10 inches shall be evaluated based on the site’s...
	F. For CMP and HDPE: initial and post installation inspection deflections shall be subject to the limits defined in Section 26 (Metal Culverts) and Section 30 (Thermoplastic Pipe) of the AASHTO LRFD Bridge Construction Specifications.  The initial pos...

	3.21 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with water.


	High Density Polyethylene (HDPE) Pipe, AASHTO M252, M294, Rubber Gasket Joints ASTM F477, silt-tight or watertight designations as specified:
	Polyvinyl Chloride (PVC) Pipe, Rubber Gasket Joints ASTM F477:
	Aluminized Steel Type 2 Corrugated Steel Pipe (CMP), AASHTO M36/M274 or ASTM A760/A929, silt-tight or watertight designations as specified:
	Aluminized Steel Type 2 Spiral Ribbed Pipe (Type IR), AASHTO M274 or ASTM A929 and AASHTO M36 or ASTM A760, silt-tight or watertight designations as specified:
	Ductile Iron Pipe (DIP), AWWA C151, Fittings AWWA C110, Gaskets AWWA C111:
	Stormwater Collection Chambers ASTM F2418
	Product Verification:
	The trench drains installed in this store will meet the product guidelines of Section 334100-2.13 “POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold milling of existing hot-mix asphalt pavement.
	2. Hot-mix asphalt patching.
	3. Hot-mix asphalt paving.
	4. Hot-mix asphalt paving overlay.
	5. Asphalt surface treatments and sealcoat.
	6. Imprinted asphalt.

	B. Related Sections:
	1. Division 02 Section “Demolition" for demolition, removal, and recycling of existing asphalt pavements, and for geotextiles that are not embedded within courses of asphalt paving.
	2. Division 2 Section "Earthwork"  for aggregate subbase and base courses and for aggregate pavement shoulders.
	3. Division 2 Sections for other paving installed as part of crosswalks in asphalt pavement areas.
	4. Division 2 Section “Concrete Pavement Curb and Sidewalk” for concrete pavement and concrete pavement markings.
	5. Division 2 Section "Concrete Paving Joint Sealants" for joint sealants and fillers at paving terminations.
	6. Division 2 Section “Pavement Markings”


	1.03 REFERENCE STANDARDS
	1. M140 - Standard Specification for Emulsified Asphalt Nineteenth Edition; Revised Per Interim Specifications - Specifications - 1999 R(1998)
	2. M226 -Standard Specification for Viscosity Graded Asphalt Cement Nineteenth Edition R(1996)
	3. T245 - Standard Method of Test for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus Nineteenth Edition; ASTM D1559-76
	4. PP46-01 – Recommended Practice for Geosynthetic Reinforcement of the Aggregate Base Course of Flexible Pavement Structures, April 2001 Interim Edition of the AASHTO Provisional Standards.
	1. D1559 – Test Method for Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus.
	2. D2041 - Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
	3. D2171 – Standard Test Method for Viscosity of Asphalts by Vacuum Capillary Viscometer (RAP Asphalt Mixes)
	4. D1388-96 – Standard Test Method for Stiffness of Fabrics, Option A
	5. D3786 – Standard Test method for Hydraulic Bursting Strength of Knitted Goods and Nonwoven Fabrics
	6. D4355 – Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet Light and Water
	7. D4439 – Terminology for Geotextiles
	8. D4873 – Guide for Identification, Storage, and Handling of Geotextiles
	9. D6637-01 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-rib Tensile Method
	10. D4354-96 – Practice for Sampling of Geosynthetics for Testing
	11. D4759-92 – Practice for Determining the Specification Conformance of Geosynthetics
	12. D5818-95 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage
	13. ASTM D-140 Standard Practice for Sampling of Bituminous Materials
	14. ASTM D-449 Asphalt Used in Damp-proofing and Waterproofing, Type II and III
	15. ASTM D-2939 Standard Test Methods Emulsion Bitumen’s Use as Protective Coatings
	16. ASTM D-3405 Joint Sealant Hot-Applied for Concrete and Asphalt Pavement
	17. ASTM D-3320 Emulsified Coal Tar Pitch (Mineral Colloid Type)
	18. ASTM D-3910 Design, Testing and Construction of Slurry Seal
	1. MS-2 – Mix Design Method for Asphalt Concrete and Other Hot Mix Types
	2. MS-22 – Principles of Construction of Hot-Mix Asphalt Pavement, Addendum

	1.04 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. Geosynthetics:
	1. Geogrid: A biaxial polymeric grid formed by a regular network of integrally connected tensile elements with apertures of sufficient size to allow interlocking with the surrounding soil, rock, or earth to function primarily as reinforcement.
	2. Non-woven Geotextile: An interlayer (paving fabric) used above fatigued asphalt or binder layer and beneath asphalt pavement overlay to provide a permanent moisture barrier and to retard reflective cracking.
	3. Woven Geogrid: A geogrid product formed by weaving discrete strips of polymer into a network. These geogrids usually require a protective coating to protect the polymer from premature degradation.
	4. Welded Strip Geogrid: A geogrid product formed by heat bonding (welding) discrete strips of polymer into a network.
	5. Average Roll Value: Minimum Average Roll Value (MARV) is property value calculated as typical minus two standard deviations.


	1.05 SUBMITTALS
	A. Product Data:  Contractor to submit mix design using either of the two methods below for each pavement course and each type of product indicated.  Mix design data submittal shall be submitted to the Owner for review and approval 45 days prior to sc...
	1. “Marshall Stability”: Marshall Stability design mix submittals shall include type and name of mix, gradation analysis, grade of asphalt cement, Marshall Stability in pounds flow, effective asphalt content in percent (%), and corresponding copies of...
	2. “Superpave”: Superpave design mix submittals may be submitted in lieu of a “Marshall Stability” design mix, meeting the specifications of the governing State Department of Transportation or regulatory authorities having jurisdiction.

	B. Material Certificates: Contractor shall submit product data statement (at end of this Section) stating that asphalt mix to be supplied complies with the specifications of the governing State Department of Transportation or regulatory authority havi...
	C. Samples for Verification:  For the following products (if used on the project), in manufacturer's standard sizes unless otherwise indicated:
	1. Each paving fabric, 12 by 12 inches (300 by 300 mm) minimum.
	2. Each pattern and color of imprinted asphalt.

	D. Cutting and Patching Proposal: Where asphalt cutting and patching is necessary to complete the work, the Contractor shall submit a proposal describing procedures to be followed at least 10 days prior to the time cutting and patching will be perform...
	1. Extent of cutting and patching including how it will be performed and why it cannot be avoided.
	2. Changes to existing construction describing anticipated results including a description of any changes to structural elements, operating components, changes in building appearance and other significant visual elements.
	3. List of products to be used and firms or entities that will perform the work.
	4. Dates when cutting and patching will be performed.
	5. List of utilities that will or could be affected, list of utilities that will be relocated, and a list of utilities that will be temporarily out of service. If existing utilities will be out of service provide length of time service will be disrupted.
	6. Indicate if cutting and patching will involve adding reinforcement to structural elements and provide details necessary to integrate reinforcement with the original structure.
	7. Owner’s approval must be received prior to proceeding with the work. Owner approval does not waive its right to later require removal and replacement of unsatisfactory work.

	E. Asphalt Seal Coat: (Note: Section 02770 Asphalt Seal Coat no longer exists).
	1. Submit materials certificate to the Owner, which is signed by the Contractor, certifying that materials comply with, or exceed the requirements herein. One materials certificate shall be submitted for each batch plant furnishing materials. Submitta...
	2. Sealcoat design shall be 100% consistent with the requirements of the regulatory agency in which the project is located and as approved by the Owner.
	3. Submit Weather Data Field Report within 10 days of asphalt sealcoat completion and prior to final payment for the work.

	F. Geotextiles:
	1. Submit product data sheet and certification from the Manufacturer that the geotextile or geogrid product supplied meets the requirements of this Section. Manufacturer’s certificate to include statement that furnished geotextile meets MARV requireme...
	2. Manufacturing Quality Control test results shall be provided upon request.
	3. Submit Manufacturer’s installation instructions and general recommendations

	G. Qualification Data:  For qualified manufacturer and Installer.

	1.06 QUALITY ASSURANCE
	A. Hot Mix Asphalt
	1. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	2. Installer Qualifications for Imprinted-Asphalt: A manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt if required for this Project.
	3. Comply with Asphalt Institute Manual MS-22, “Construction of Hot Mix Asphalt Pavements”, unless more stringent requirements are indicated.
	4. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.

	B. Cutting and Patching Asphalt
	1. The Contractor shall perform all cutting, fitting or patching that may be required to complete the work or to make its several parts fit together properly. The Contractor shall not damage or endanger any portion of the work or any other work by the...
	2. Cutting and Patching activities shall not change load caring capacity or load-deflection ratio of structural elements or reduce the capacity of operational elements to perform as intended or increase required maintenance or decrease operational lif...
	3. Cutting and Patching shall not reduce the building’s aesthetic qualities (as determined by the Owner) and shall remove and replace construction that has been cut and patched in a visually unsatisfactory manner (as determined by the Owner).
	4. Contractor shall, if possible retain original installer or fabricator to cut and patch work described. If original installer or fabricator is not available, engage another recognized, experienced and specialized contractor to do the work.

	C. Asphalt Sealcoat
	1. Installer Qualifications:  Asphalt sealcoat contractors are required to obtain all licenses, permits and fees necessary to perform the application of seal coating as required by federal, state, or local governing authority in the area in which the ...
	2. SealMaster Endorsement: Installer qualifications for application of asphalt sealcoat include preferred contractor status by SealMaster. Installer will be requested to provide evidence of endorsement by SealMaster.
	3. Sealcoat Installer Experience:
	a. Evidence of previously completed satisfactory work shall be presented as requested by the Owner.
	b. Five years experience in application of asphalt sealcoat at retail parking facilities with greater than 300 parking spaces.
	c. Greater than 100,000 square yards application of PMM or PMCTS asphalt sealcoat in the past two years.
	d. Provide listing of type of material, square yards, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.

	4. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of the regulatory authority having jurisdiction and State Department of Transportation for asphalt paving work.
	a. Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where approved in writing by the Owner.
	b. Polymer Modified Coal Tar Sealer (PMCTS) shall not be used in areas where prohibited by local regulatory agency.


	D. Geosynthetics:
	1. Pre-Construction Conference: Prior to installation of any pavement overlay geotextile system, the Contractor shall arrange a meeting at the site with the geotextile material supplier and, where applicable the geotextile installer. The Owner and the...
	2. Sampling and Testing: Sampling and testing to verify conformance with specification in accordance with ASTM D 4354.
	3. Acceptance: Shall be in accordance with ASTM D 4759 based on testing of either conformance submittal using Procedure A of ASTM D 4354 or based on manufacturer’s certifications and testing of quality control samples obtained using Procedure B of AST...
	4. Sewn Seams (if required): Field sewn or factory sewn samples shall be submitted to Engineer for approval prior to installation. Submit 6 foot (2 meter) length of sewn seam for approval.


	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Deliver Sealcoat material to the Project site in the tanker supplied by the manufacturer w/ unbroken seals bearing the manufacturer’s labels with brand name, type of material, date of production, & directions for onsite handling & storage.  Materia...
	B. Geotextiles:
	1. Labeling, shipment and storage shall follow ASTM D 4873.
	2. Product labels shall clearly show the manufacturer or supplier name, style name and roll number.
	3. Each shipping document shall include a notation certifying that the material is in accordance with the manufacturer’s certificate.
	4. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage to shipment, water, sunlight, and contaminates. Protective wrapping shall be maintained during shipment and storage. If wrapping is damaged prior to ...
	5. During storage rolls to be elevated above ground and adequately protected from construction damage, extended exposure to ultraviolet radiation, precipitation, chemicals, flames, sparks, temperatures below -20 deg C (-29 deg C) or in excess of 71 de...


	1.08 PROJECT CONDITIONS
	A. Store Operations: All cold milling existing asphalt pavement, cutting and patching, paving, surface treatments, and sealcoat work at properties with existing open retail facilities shall at all times not interfere with normal retail operations.
	1. All sealcoat and/or restriping projects shall be phased so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping. Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date. Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in advan...

	B. Environmental Limitations:  Do not apply asphalt materials if sub-grade is wet or excessively damp, during rainy weather, if rain is imminent or expected before time required for adequate cure, if the sub-grade or base course is frozen or if the ai...
	1. Tack Coat:  Minimum ambient temperature in the shade has been 40 degrees F for at least 12 hours immediately prior to application or minimum.
	2. Asphalt Base Course:  Minimum surface temperature of 35 deg F and rising at time of placement.
	3. Asphalt Binder (Intermediate) Course: Minimum surface temperature of 40 deg F (5 deg C) and rising at the time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 50 deg F (10 deg C) at time of placement.
	5. Asphalt Crack Seal (polymer-modified bituminous sealant): Ambient temperature of at least 40 deg F (5 deg C) and rising, with no fog or dew present. Early morning applications shall be performed in direct sunlight.
	6. Asphalt Surface Treatments and Sealcoat:
	a. Minimum surface temperature of 50 deg F (10 deg C) and rising for a period of 24 hours after application. Do not apply if rain is imminent within 8 hours or when relative humidity exceeds 85%.
	b. Do not apply sealcoat when dew point and temperature are within 5 degrees F.
	c. Do not apply sealcoat when temperature is 90 degrees F and above without first cooling the surface with a fine mist of water (fogging). Fogging should only be performed to provide a damp surface without causing any runoff. All fogging activities mu...
	d. Sealcoat shall not be applied between September 15 and May 1 unless approved by Owner in writing
	e. All storm water or utility inlets, structures, manhole covers, access covers, concrete aprons, etc shall be protected during installation.
	f. Stormwater inlets shall be covered with fabric inlet protection to absolutely protect surface water from contamination by the sealcoat material and paint before becoming dry.
	g. Contractor shall request landscape irrigation system be shut off from the controller prior to, during application, and for 24 hours following completion of application of sealcoat.
	h. Potential hand irrigation water runoff from garden center slab shall be managed by store personnel prior to, during application, and for 24 hours following completion of application of sealcoat. It shall be the Contractor’s responsibility to notify...


	C. Imprinted Asphalt Paving (If Used on Project):  Proceed with coating imprinted pavement only when air temperature is at least 50 deg F (10 deg C) and rising and will not drop below 50 deg F (10 deg C) within 8 hours of coating application.  Proceed...


	PART 2 -  PRODUCTS
	2.01 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, or combinations thereof.

	2.02 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, performance grade as specified by local authorities having jurisdiction or state department of transportation.
	B. Asphalt Cement:  Type and grade of asphalt cement for the paving mixture shall comply with the applicable requirements of AASHTO M 226, Table 2, and meeting governing DOT specifications.
	C. Tack Coat:  Performance Grade (PG) 64-22 or SealMaster SS-1H Asphalt Binder. Emulsified asphalt applications shall meet the requirements of AASHTO M 140 and the governing DOT specifications.
	D. Hot Mix Asphalt: Unless otherwise noted on the drawings, the design mix shall have the minimum stability base in accordance with AASHTO T245 or ASTM D 1559 and as specified by the State Department of Transportation in which the Project is located.
	E. Reclaimed Asphalt Pavement (RAP): May be utilized as approved by the Owner. No more than 25% (total mixture) of RAP material shall be utilized in proposed mixes and shall meet the governing State Department of Transportation specifications. The ori...
	F. Water:  Potable.
	G. Undersealing Asphalt:  ASTM D 3141, pumping consistency.
	H. Asphalt Seal Coat Equipment:
	1. Self-propelled squeegee equipment shall have at least two squeegee or brush devices (one behind the other) to assure adequate distribution and penetration of sealer into the bituminous pavement. Equipment shall have continuous agitation or mixing c...
	2. Pressurized spray application equipment shall be capable of spraying pavement sealer with sand added. Equipment shall have continuous agitation or mixing capabilities to maintain homogenous consistency of pavement sealer mixture throughout the appl...
	3. Hand squeegee and brushes shall be acceptable only in areas where practicality prohibits the use of mechanized equipment.

	I. Asphalt Surface Treatments - Seal Coat: Material shall be as selected by the Owner and as permitted in the jurisdiction in which the project is located.
	1. Sealmaster Polymer Modified  MasterSeal (PMM) is to be used where specified and approved by the Owner, and in conformance with the following specifications:
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 43% - 47%
	c. Ash Non Violates: 42% - 52%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.15 – 1.25
	f. Drying Time: 8 hours max.
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	2. SealMaster Polymer Modified Coal Tar Sealer (PMCTS) shall only be used where requested by the Owner in writing and approved by the local jurisdiction where project is located. Note as of the date of this specification: Polymer Modified Coal Tar Sea...
	a. Material shall be homogeneous and show no separation or coagulation that cannot be overcome by moderate stirring.
	b. Non Violates: 40%
	c. Ash Non Violates: 35 - 40%
	d. Solubility of non Violates in CS2%: 20 min.
	e. Specific Gravity: 25C – 1.18 Min.
	f. Drying Time: 8 hours max. (Typically less than 60 min.)
	g. Adhesion and Resistance to Water: No penetration or loss of adhesion
	h. Resistance to Heat: No blistering or sagging
	i. Flexibility: No cracking or flaking
	j. Resistance to Impact: No chipping, flaking or cracking
	k. Resistance to Volatilization: 10% loss in weight maximum
	l. Wet Film Continuity: Smooth non-granular free from course particles

	3. Oil Spot Treatment: SealMaster PetroSeal or prep seal oil spot primer as specified by the manufacturer for pavement sealer.
	4. Water: specified material does not require onsite dilution so adding water is not allowed.
	5. Silica Sand: at a rate of 4lbs/gallon, meeting the AFS specification of 40-60 mesh.
	6. Fast Sealing Additive (drying agent) is allowed.


	2.03 AUXILIARY MATERIALS
	A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, liquid, or wettable powder form.
	B. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	C. Paving Geotextile:  AASHTO M 288, nonwoven polypropylene; resistant to chemical attack, rot, and mildew; and specifically designed for paving applications.
	1. Minimum Average Roll Values:
	a. Grab Tensile Strength: ASTM D 4632, Type I 90 lbs (400 N), Type II 120 lbs (530 N)
	b. Grab Elongation: ASTM D 4632, Type I & II 50%
	c. Mullen Burst: ASTM D 3786, Type I 180 psi (1240 kPa), Type II 230 psi (1580 kPa)
	d. Mass Per Unit Area: ASTM D 5261, Type I 3.6 oz/syd (122 g/sm), Type II 4.6 oz/syd ( 156 g/sm)
	e. Asphalt Retention: ASTM D 6140, Type I 0.20 gal/syd (.9 L/sqm), Type II 0.24 gal/syd ( 1.1 L/sqm)
	f. Melting Point: ASTM D 276 Type I & II 320 deg F (160 deg C)
	g. UV Resistance: ASTM D 4355, Type I & II 70% at 150 hours.

	2. Tack Coat: Sealant material used to impregnate and seal the geotextile as well as bond it to both the base pavement and overlay shall be paving grade asphalt recommended by the geotextile manufacturer and approved by the Engineer. Emulsions that co...

	D. Crack and Joint Sealant:
	1. ASTM D 6690 or AASHTO M 324, Type I, Type II, Type III or Type IV hot-applied, single-component, polymer-modified bituminous sealant. It shall be the responsibility of the Contractor to determine which Type is applicable to the climate conditions o...
	2. Parking Lot Grade Crack and Joint Sealant as approved by the Owner. Permitted manufacturers include; Crafco Parking Lot Sealant, Crafco Parking Lot Sealant I, Crafco Superflex and SealMaster Hot Pour Crack Sealant and SealMaster Crack Master Parkin...


	2.04 IMPRINTED ASPHALT MATERIALS (When Used on the Project)
	A. Templates:  Imprinted-asphalt manufacturer's standard flexible templates for imprinting pattern into hot asphalt paving.
	1. Pattern:  As indicated on the Drawings.

	B. Coating System:  Imprinted-asphalt manufacturer's standard system formulated for exterior application on asphalt paving surfaces.

	2.05 MIXES
	A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes as indicated on the Drawings and approved by authorities having jurisdiction and the State Department of Transportation where the project is located;  designed according to procedures i...
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.

	B. Asphalt Seal Coat Mix Design
	1. PMM Sealer Concentrate: -100 Gallons
	2. Silica Sand – 400 pounds meeting 40 - 70 fineness rating (AFS)
	a. Black Beauty Slag Sand (with comparable sieve rating) where allowed by local jurisdiction where the project is located may be substituted when silica sand is not available.

	3. Water – Specified material does not require onsite dilution
	4. Curing Agents – use in high traffic areas where applicable



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by the Geotechnical Testing Engineer or Owner, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...
	E. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed. Before patching, verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers. Proceed...

	3.02 COLD MILLING
	A. Remove existing asphalt pavement by cold milling to grades and cross sections indicated.
	1. Milling of existing asphalt pavement shall be at the depth and location as indicated on the Construction Drawings or as directed by the Owner.
	2. Mill to a uniform finished surface free of excessive gouges, grooves, and ridges. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles, dust, and other objectionable material by the use of power brooms, power blo...
	3. Control rate of milling to prevent tearing of existing asphalt course.
	4. Contractor shall repair or replace any improvements damaged during cold milling operation. Repair or replacement shall be required when the design integrity or function of any curbs, manholes, drainage inlets or other improvements are damaged. The ...
	5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from milled hot-mix asphalt.
	6. All milled material shall become the property of the Contractor and shall be disposed of off-site or for utilization as Reclaimed Asphalt Pavement in conformance with this specification and only as approved by the Owner.


	3.03 CUTTING AND PATCHING
	A. Preparation: Protect existing construction during cutting and patching to prevent damage. Provide protection from adverse weather conditions for portions of the Project that might be exposed during cutting and patching operations.
	B. General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at earliest feasible time, and complete without delay.
	C. Cutting: Cut existing construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to the original condition.
	1. Cut existing construction by sawing, drilling, breaking, chipping, grinding and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with...
	a. In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping.  Cut holes and slots as small as possible, neatly to size required, and with minimum disturbance of adjacent surfaces.  Temporarily cover openin...
	b. Existing Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces.
	c. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	d. Excavating and Backfilling:  Comply with requirements in applicable Specification Sections where required by cutting and patching operations.
	e. Proceed with patching after construction operations requiring cutting are complete.


	D. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of the other Work. Patch with durable seams that are as invisible as possible. Provide materials and comply with installation ...
	E. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Extend saw cut to next existing joint when within 5 feet of existing joint.  Excavate rectangular or trapezoidal patches, extending 12 inch...
	F. Surface Preparation: Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces. Ensure that prepared substrate surface is ready to receive paving. Sweep loose granular particles from surface of un-b...
	G. Tack Coat:  Apply uniformly to vertical & horizontal surfaces abutting, underlying, or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed or “break” before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	H. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. Restore exposed finish of patched are...

	3.04 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch (25 mm) in existing pavements.
	1. Install leveling wedges in compacted lifts not exceeding 3 inches (75 mm) thick.

	B. Crack and Joint Sealant:
	1. Clean Cracks: Remove existing joint filler material and any debris from cracks or joints to a depth of ¼ inch (6mm) or twice the crack width minimum. Use hot air lance holding tip at least 2 and no more than 4 inches from the crack or rout to clean...
	2. Sweep and Remove Debris: Use power sweeper or vacuum cleaner to clean and remove dirt and debris from cracks and joints.
	3. Material Preparation: Start with empty chamber in melter to heat product to manufacturer’s recommended pouring temperature. Assure temperature gauge has been calibrated within last 6 months. Without adequate temperature gauge calibration, temperatu...
	4. Sealant Application: Use hot sealant at manufacturer’s recommended temperature to seal cracks and joints less than 1” wide.  Assure material is applied to the inside of cracks and that sufficient material is applied to fill flush  with surface of e...
	5. Over-banding: Apply sealant to allow for a 1/16 inch thick band on either side of crack or no wider than 3 inches. Over-banding shall be applied during or immediately after sealant application and any excess sealant shall be removed prior to harden...
	6. Protection from vehicular and foot traffic should be provided to allow sealant to fully cure to prevent tracking and damage to sealant.
	7. A detackifying agent compatible with the applied sealant may be utilized to expedite reopening repaired area to traffic, if approved by the owner.


	3.05 HOT MIX ASPHALT SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces by use of power blower or mechanical sweeping equipment.  Ensure that prepared sub-grade is ready to receive paving.
	1. Surface cracks up to 1”  inch must be filled with crack filler meeting the specifications outlined above.
	2. When using a high performance crack sealant, please note on proposal.
	3. Any potholes, alligator cracks, and similar surface defects as part of new construction must be cut out and repaired as described.

	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.
	3. Adequate traffic control shall be provided to prohibit traffic from traversing applied area.


	3.06 PAVING GEOTEXTILE INSTALLATION
	A. Preparation:
	1. Washed concrete sand may be spread over an asphalt-saturated geotextile to facilitate movement of equipment during construction or to prevent tearing or delaminating of the geotextile. Hot-mix broadcast in front of construction vehicle tires may al...
	2. Sand is not usually required. However, ambient temperatures are occasionally sufficiently height to cause bleed-through of the asphalt sealant resulting in undesirable geotextile adhesion to construction vehicle tires.
	3. Neither the asphalt sealant nor the geotextile shall be placed when weather conditions, in the opinion of the Owner or Engineer are not suitable. Air and pavement temperatures shall be sufficient to allow the asphalt sealant to hold the geotextile ...
	4. The surface shall be free of dirt, water, vegetation or other debris.

	B. Installation of Tack Coat:
	1. Apply tack coat, asphalt binder, asphalt cement, as specified on the Drawings uniformly to existing pavement surfaces.
	2. Rate of asphalt sealant application must be sufficient to satisfy the asphalt retention properties of the geotextile and bond the geotextile and overlay the pavement.
	3. Application shall be by manufacturers recommendations. Minimum temperature shall be 150 deg C (300 deg F) and shall not exceed 160 deg C (320 deg F).
	4. Target width of asphalt sealant application shall be the geotextile width plus 6 inches (150 mm). The asphalt sealant shall not be applied any farther in advance of geotextile placement than the distance the contractor can maintain free of traffic.

	C. Installation of Geosynthetic (Paving Fabric):
	1. Geotextile to be placed onto the asphalt sealant (calendared or smooth side up) with minimum wrinkling prior to the time the asphalt has cooled and lost tackiness. Upon approval of Engineer wrinkles or folds in excess of 1 inch (25 mm) shall be sli...
	2. Place paving geotextile promptly according to manufacturer's written instructions.  Broom or roll geotextile smooth and free of wrinkles and folds.
	3. Overlap longitudinal joints 4 inches (100 mm) and transverse joints 6 inches (150 mm). Transverse joints shall be lapped in direction of paving to prevent edge pickup by the paver. A second application of asphalt sealant to the geotextile overlap w...
	4. Protect paving geotextile from traffic and other damage and place hot-mix asphalt paving overlay the same day.
	5. Removal and replacement of geotextile that is damaged will be

	D. Protection:
	1. Traffic on the geotextile will be permitted for emergency and construction vehicles only.
	2. Placement of the hot-mix overlay should closely follow geotextile installation.
	3. Prior to placing a seal coat (or thin overlay such as an open-graded friction course), lightly sand the geotextile and a spread rate of 0.15 to 0.20 lb per square foot and pneumatically roll the geotextile tightly into the sealant.


	3.07 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated with no single lift exceeding 3” in thickness.
	2. Place hot-mix asphalt surface course in single lift not to exceed 2” in thickness.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C) and at maximum temperature of 325 deg F.
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.  It is the responsibility of the installing contractor to ensure sufficient mix is delivered & available onsite to promote continuous o...

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.08 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. Construct joints parallel to traffic flow.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 24 inches (600 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.09 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Minimum equipment to be used shall be one (1) vibratory roller, one (1) steel drum roller and when needed one (1) rubber tire rolle...
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Density: Compare density of in-place material against laboratory specimen of same mixture. Average density shall meet specifications and requirements of the State Department of Transportation in which the Project is located.
	a. Average Density:  95 percent of reference maximum theoretical density according to ASTM D 2041, for binder (intermediate) and surface courses.
	b. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, for base courses.


	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.10 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/4 inch (6 mm).
	2. Binder (Intermediate) Course: Plus or minus ¼ inch (6 mm).
	3. Surface Course:  Plus or minus 1/8 inch (3 mm).

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/2 inch (12 mm).
	2. Binder (Intermediate) Course: ¼ inch (6 mm).
	3. Surface Course:  1/8 inch (3 mm).

	C. Testing: Contractors duties relating to testing include:
	1. Notify Owner 72 hours prior to asphalt paving.
	2. Notify laboratory of conditions requiring testing.
	3. Coordinate with laboratory for field testing.


	3.11 SURFACE TREATMENTS & SEAL COAT
	A. Surface Preparation:
	1. Surface must be free from dirt, dust and includes grass along the edges.  Remove and dispose of any loose and unsuitable materials, dirt, and debris from pavement surface by power blower or mechanical sweeping equipment.
	2. Mechanically clean and hot lance existing joints such that they are free of all vegetation and moisture.
	3. Surface cracks up to 1” inch must be filled with crack filler as specified.
	4. When using a high performance crack sealant, please note on your proposal.
	5. Surface Defects such as Potholes, alligator areas, etc must be cut out and repairs made as described or per plan provided by the Owner.
	6. Treat all grease, oil and gasoline spots with compatible primer of the manufactured coating.  In hot weather, the surface should be fogged with water prior to sealing.
	7. Prior to spreading pavement sealer, remove all pavement marking lines and symbols with a motorized abrasive device.
	8. Contractor to dispose of all cans, bags, and leftover materials off-site.

	B. Execution:
	1. Mix pavement sealer in accordance with the manufacturer’s procedure to a uniform consistency before using. When the rubberized mixture has thickened, add sand or aggregate slowly to the mixing tank.  Mix thoroughly before and slowly during the appl...
	a. First coat on all parking areas at a rate of .13 gallons per square yard/coat. At no time are total coats to exceed 0.51 gallons per square yard. The first coat may be applied by hand squeegee, self propelled squeegee equipment or pressurized spray...
	b. Second coat on all parking areas at a rate of .13 gallons per square yard/coat.  At no time total coats are to exceed 0.51 gallons per square yard. The second coat must be applied with pressurized spray equipment.

	2. Allow a minimum of 24 hours curing time before allowing traffic over treated surface.


	3.12 IMPRINTING ASPHALT (when used on project)
	A. General:  Imprint asphalt according to manufacturer's written instructions, using manufacturer's recommended equipment.
	B. Freshly Laid Asphalt:  Immediately after asphalt has been laid and compacted but still plastic, begin the surface imprinting process.
	1. Monitor asphalt surface temperature in compliance with manufacturer's written recommendations to ensure required temperature to perform surface imprinting.
	2. Reheat asphalt if surface temperature drops below that required.

	C. Reheating Asphalt:  Soften asphalt pavement surface by heating to a depth of at least 1/2 inch (13 mm) without burning asphalt.
	1. Heat to a temperature of 300 to 325 deg F (149 to 163 deg C) immediately before applying templates.
	2. Regularly monitor the pavement temperature to prevent overheating.
	3. Direct flame heaters are not permitted.
	4. If pavement is overheated and begins to emit black smoke, remove damaged pavement by milling down 1 inch (25 mm) and replace removed pavement with new, compacted surface course prior to resuming imprinting work.

	D. Surface Imprinting:  Apply and imprint templates to a minimum depth as indicated on the Drawings and as required to embed precut marking material flush or barely beneath pavement surface.
	E. Coating Application:  After imprinted surface has cooled, apply according to Drawings and manufacturer’s recommendations.  Do not allow traffic until coating has completely dried and cured.
	F. Precut Marking Material Application:  Position precut marking material aligned with imprinted pattern and slowly heat to a temperature no higher than 325 deg F (163 deg C) until marking material begins to liquefy and flow.  Do not allow traffic unt...

	3.13 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform tests, inspections and to prepare reports. Testing agency will be paid by Owner..
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of un-compacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. Two 4 inch core sample will be taken for every 5000 sq. yd. (836 sq. m) or less of intermediate course, at locations chosen by the Owner.
	b. The Owner shall provide random location field density testing of in-place compacted pavement determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Contractor to replace and compact hot-mix asphalt where core tests were taken.
	F. The Owner reserves the right to take additional testing. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements. All areas that do not comply with spe...

	3.14 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.
	1. Do not allow milled materials to accumulate on-site. Perimeter protection shall be provided for milled material stockpiles temporarily stored on site where there is a potential for these materials to mix with stormwater and be discharged from the s...
	2. Cleaning asphalt paving equipment and tools is not permitted on site.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Related Documents:
	1. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.
	2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

	B. This section describes the application of painted pavement markings, marker tape, reflective markers, and the removal of existing markings.
	C. Section Includes: Description of the application of painted pavement markings and the removal of existing markings. This work shall consist of furnishing and applying paint on pavement surfaces, in the form of traffic lanes, loading zones, parking ...
	Section includes:
	1. Pavement markings (including arrows, striping, etc.)
	2. Reserved
	3. Pavement markers
	4. BOPUIS parking space markings
	5. Text markings (Loading Zone, Fire Lane, STOP, etc.)
	6. Accessible parking and access aisle markings
	7. Curb markings and painted curbs

	D. Related Sections:
	1. Division 01 Section "General Requirements”.
	2. Division 02 Section 02741 "Hot Mix Asphalt Paving".
	3. Division 02 Section 2752 "Concrete Pavement Curb and Sidewalks”.


	1.2 SUBMITTALS
	A. SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, furnish Manufacturer's Certificates and Data certifying that the following materials conform to the requirements specified. Materials certificate must be signed by the Contractor, certifying that materials ...
	B. Product Data for Each Paint: MSDS and tech sheet on each certificate shall accompany each batch of paint stating compliance with the applicable publication.
	C. Regulatory Requirements: General Contractor shall be knowledgeable of all applicable regulations and permitting related to the work.  General Contractor is responsible for selection and use of paints, within this specification, which meet all appli...
	D. Submit Weather Data Field Report within 10 days of pavement marking completion and prior to final payment for the work.

	1.3 QUALITY ASSURANCE
	A. Installer Qualifications: Pavement marking contractors shall have completed similar projects and shall hold all necessary licenses, permits, and fees necessary to perform the work. Evidence of previously completed satisfactory work shall be present...
	B. Installer Experience: Pavement Marking Installer Experience:
	1. Five years experience in application of pavement markings at retail parking facilities with greater than 300 parking spaces.
	2. Greater than 12 pavement marking projects at large retail facilities (greater than 300 parking spaces) in the past two years.
	3. Upon request, provide listing of type of material, number of parking spaces, project names and locations, dates of installation and contact information of Owner for five (5) project references completed in the last two years.
	4. Submit installer experience back up materials to Owner with bid.


	1.4 DELIVERY, STORAGE AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.  Materials with dates beyond ...
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.5 PROJECT CONDITIONS
	A. Store Operations: All pavement marking work at existing open retail facilities shall not interfere with normal retail operations at any time.
	1. All striping projects shall be performed so as not to interfere with store operations or during non-open-for-business hours or at night whenever possible.
	2. All work schedules and scheduled closures of any areas of the site must be approved by the Lowe’s Project Manager and Store Manager before beginning work.
	3. All work areas must be clearly delineated with construction barricades to allow customers free access to the retail facility and to direct vehicular traffic to areas not under construction.
	4. Areas barricaded for construction must be 100% complete prior to opening for public access. These areas include areas with temporary striping.  Temporary striping shall only be allowed when requested by the Owner.
	5. Contractor shall provide notice to Project Manager and Store Manager at least two (2) weeks prior to material delivery or scheduled start date.  Follow-up notice shall be provided to Project Manager and Store Manager at least three (3) days in adva...

	B. Environmental Limitations:  Contractor must comply with all local, state and federal laws, guidelines, policies, etc. concerning the use and disposal of residue, waste, or chemicals of any kind.
	1. Permitting:  Contractor must secure any local, state, or federal permit required to operate any equipment including pressure washers on Lowe’s premises. Contractor may not discharge any waste or wastewater, with or without cleaning agents, into sto...
	2. Disposal: Contractor shall not dispose of any paint or cleaning materials used to clean brushes, nozzles, etc. into storm drains.  All clean-up shall be self-contained or performed offsite.  Under no circumstances shall paint buckets, pails, or pro...
	3. Spills:  Contractor shall be fully responsible for compliance with all provisions and requirements of the Clean Water Act regarding management, handling, use, and disposal of any regulated substances including any paint, thinners, paint chips, fuel...


	1.6 REFERENCES
	A. Reference Standards
	1. American Society for Testing and Materials (ASTM)
	a. D711 – Standard Test Method for No-Pick-Up Time of Traffic Paint
	b. D2205 -  Selection of Tests for Traffic Paints
	c. D2805 -  Hiding Power of Paints by Reflectometry
	d. D3723 -  Pigment Content of Water-Emulsion Paints
	e. D3960 -  Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings
	f. D4451 -  Pigment Content of Paints


	B. General:
	C. Lowe’s Criteria Plans (Includes Criteria Site Plan and Criteria Detail Sheets)


	PART 2 -  PRODUCTS
	2.1 PAINT
	A. Color: Shall be as indicated on the plan, per original plan or as directed by the Owner.
	B. Materials:
	1. For all locations except where Low VOC limits have been adopted:
	a. Aexcel Gorilla Hi-Performance Acrylic (VOC rating 420 g/L):  22Y-E006 Yellow, 22W-E008 White, 22A-E001 Black, 22L-E004 Blue, 22R-E007 Red (To be used at all store locations except where Low VOC limits have been adopted).  For distributor informatio...

	2. For (only) locations where Low VOC paint is required:
	a. Aexcel Biostripe - Low VOC Waterborne (VOC rating <100 g/L) 72W-A129 White, 72Y-A107 Yellow, 72L-A031 Blue, 72R-A027 Red, 72A-A049 Black.  For distributor information or to order, visit lowes.trafficpaint.com or call 800-854-0782.
	b. RAE Low Voc Acetone Acrylic (VOC rating <100 g/L) 5371 White, 5372 Yellow, 5373 Black, 5374 Blue, 5375 Red.  For distributor information or to order, call 877-275-7550.



	2.2 STENCILS
	A. Lowe’s standard pavement marking stencils are available from CH Hanson Company (800-827-3398, sales@chhanson.com)

	2.3 GLASS BEADS
	A. In accordance with AASHTO M247-09 standard specification for glass beads used in pavement markings (if requested by Owner).


	PART 3 -  EXECUTION
	3.1 REMOVAL OF EXISTING PAVEMENT MARKINGS
	A. Removal shall be performed when markings are to be relocated and prior to restripe, or surface treatment with seal coat, or where build-up of several previous coats will prevent adequate adhesion of new markings.  Contractor shall communicate the d...
	1. Removal of lines, symbols, and text on pavement shall be performed by grinding or other approved means.
	2. Removal shall not cause damage to surface of existing pavement beyond what is necessary to remove the existing markings. Any excessive damage caused by removal of existing markings shall be the responsibility of the Contractor and shall be repaired...
	3. Debris accumulated as a result of removal operation shall be removed and disposed of according to applicable Federal, State, and Local regulations at no additional cost to the Owner.  Contractor shall be responsible for all clean-up from grinding o...

	B. If chemical solvents are used, submit Material Safety Data Sheets (MSDS) and manufacturer’s material information to the Owner at least three days prior to their use.  Chemicals and application methods shall not be harmful to the environment.

	3.2 WEATHER LIMITATIONS
	A. Perform Pavement Marking only when:
	1. Surface shall be clean and free of dirt, grease, oil, or other contaminants which could interfere with adhesion.
	2. Weather conditions are not excessively windy, dusty, or foggy.  Weather suitability will be determined by the Owner.
	3. Minimum ambient or surface temperature is 40 degrees F not exceeding 90 degrees F and relative humidity at a maximum of 85%.
	4. Rain is not imminent within 6 hours or when relative humidity exceeds 80%.


	3.3 TRAFFIC CONTROL
	A. See Section 02585, Traffic Control.
	B. Protect fresh lines from traffic until completely dry and not susceptible to tracking.

	3.4 EQUIPMENT
	A. Contractor shall provide all equipment necessary for completion of the work including apparatus to properly prepare and clean pavement surfaces, mechanical and hand operated equipment, and equipment necessary to clean up the premises after performi...
	B. Equipment used shall be capable of placing continuous solid lines with hand operated mechanical push type applicator for all parking spaces and radii with a hand held spray for detailed markings, symbols and legends. Equipment shall be capable of p...
	C. Contractor shall provide any necessary stand-by equipment adequate to complete the job in the event of equipment failure when the possibility of delay of traffic conflicts exists.
	D. Contractor’s personnel shall be sufficiently skilled and thoroughly familiar with equipment, materials, and marking layouts and experienced in the work of installing pavement markings. Markings that are not in alignment or sequence, as shown on the...

	3.5 LAYOUT AND ALIGNMENT
	A. Provide layout and alignment for pavement markings as indicated on the drawings, and per any issued statement of work, and as follows:
	1. Unless otherwise required by authority having jurisdiction, pavement markings shall be brought into compliance with the current Lowe’s Criteria Plans in regards to colors, linetypes, frequency, spacing, and location for all striping, centerlines, t...
	2. Contractor shall also refer to the original site plan for the project location for additional specific jurisdictional requirements (i.e. painted curbs, additional fire lanes, special markings, etc.) and shall verify any discrepancies with the autho...
	3. Contractor shall be responsible for correcting markings and lines which are not in compliance with Lowe’s Criteria Plans, and coordinate with Lowe’s.


	3.6 PREPARATION OF EXISTING SURFACE
	A. Care should be taken to ensure that the surface is clean, dry and free of loose material. Immediately prior to application of paint, clean pavement of dirt, rust, grease, oil, acids, or other foreign matter which may reduce paint bond to the paveme...
	1. Areas which cannot be satisfactorily cleaned by brooming and blowing: Clean with a solution of water and trisodium phosphate (10% Na3PO4 by weight), or equal.  Rinse cleaned areas of solution and foreign matter.  Dry before painting.
	2. Previously painted lines, text, symbols: When applying over previously coated areas take special care to remove any loose or peeling paint.
	3. Excessive Paint Build-up:  Contractor shall communicate the discovery of excessive paint build-up to Lowe’s prior to mechanically removing paint.  Upon direction, completely remove excessive paint build-up by grinding.
	4. New concrete surfaces must be cleaned to remove curing compound/membrane, dirt, grease, and other forms of contamination prior to application of paint. Curing compound may be removed by high pressure water blasting or grinding methods. Conduct all ...


	3.7 APPLICATION
	A. General Application Guidelines
	1. Install in a uniform thickness, smooth surfaced cross section throughout its entire length, width not less than dimensions specified on the plans and no more than ½” variance. Install lines that are straight and have a uniform curvature and conform...
	2. Thoroughly mix paint in strict accordance with the manufacturer’s written instructions before and during application.  Apply paint at its original consistency without the addition of thinners.
	3. Do not permit traffic until paint has completely cured.
	4. If there is a deficiency in drying of the marking, discontinue paint operations until cause of the slow drying is determined and corrected.


	3.8 EXECUTION
	A. New Store Construction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Asphalt pavement shall be allowed to cure for a minimum of 48 hours before first coat of traffic paint.
	3. New asphalt pavements (new construction and repair projects) shall receive two coats of pavement marking traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unl...
	4. All stripes shall be a width of 4 inches.
	5. All parking spaces shall be marked with a string, chalk line, or tape prior to painting to create straight lines and uniform ends.  Ends of all parking spaces shall be in alignment parallel to the drive isle and adjacent parking spaces.  Striping s...

	B. Repaint and Reconstruction
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Allow any surface treatment with new seal coat to age/cure for a minimum of 24 hours prior to application of paint.
	4. For existing pavement where previous markings have been mechanically removed or existing pavement treated with sealcoat, paint shall be applied in two (2) coats using Lowe’s standard stencils and striping machine.
	5. For restriping over existing paint, one (1) coat shall be applied at 15 wet film mils with Lowe’s standard stencils and striping machine matching exact perimeter of existing markings.

	C. Sealcoat
	1. All pavement marking text, arrows, and symbols shall be applied with standard stencils made precisely from Lowe’s Criteria Plans, no exceptions.
	2. Lines, symbols, and markings shall be repainted in original locations unless otherwise directed by the Owner, and in accordance with this specification.
	3. Newly sealcoated pavements shall receive two coats of traffic paint.  First coat shall be a Waterborne Latex traffic paint applied at 5 to 7 wet film mils.  Second coat shall be Aexcel Gorilla (unless Low VOC is required) applied at a rate of 8 to ...

	D. Temporary Pavement Markings
	1. Temporary paint shall be applied in accordance with permanent pavement marking specifications however only one (1) coat of paint shall be required. The contractor may use a temporary removable pavement marking tape only as approved in writing by th...
	2. All temporary markings shall be removed when no longer required.  Any pavement area that has been determined to be damaged as a result of the removal operation shall be repaired at no additional cost to the Owner.


	3.9 DESIGN GUIDELINES
	A. Marking Width and Color:  Unless indicated otherwise, marking width and color are as follows:
	1. Loading Zone Striping     4”, Yellow
	2. Loading Zone Text      Yellow
	3. Fire Lane Text       Yellow (Red only when required by AHJ)
	4. Fire Lane Curb       Red (only when required by AHJ)
	5. Parking Space Striping     4”, White
	6. Accessible Parking Striping    4”, White
	7. International Symbol of Accessibility  White (blue background only where required)
	8. Accessible Paths       4”, White
	9. Text         White (except Yellow in part of Loading Zone)
	10. Stop Bars        White

	B. Lowe’s Standard Pavement Markings:
	1. Lowe’s Criteria Plans (Detail Sheet SP-2.0)
	a. “Loading Zone” text
	b. “Fire Lane” text (use only when required by AHJ)
	c. “STOP” text (for use at lumber canopy exit only, or required by AHJ)
	d. Directional Arrows – straight, left/right turn
	e. Accessible Parking Symbol (Wheelchair)
	f. Accessible Parking Access Aisle



	3.10 PROTECTION
	A. Protect striping and other markings from damage of any kind while the paint is drying.  Protect paint from disfigurement by traffic, spatter, splashes, spillage, drippings, weather, etc.  Place suitable warning signs, cones, flags, barricades, or p...
	3.12 CLEANUP & DISPOSAL
	A.  Remove rubbish, debris, and waste materials and legally dispose of off the Project site. Comply with all regulations including handling, storage and disposal of hazardous materials and waste. Consult local agencies or disposal companies for indivi...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways and roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Walkways.
	5. Concrete Maintenance and Repair
	6. Unit paver base (if used).

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. Division 2 Section 02300 “Earthwork” for subgrade preparation, grading, and subbase course.
	3. Division 2 Section 02752 "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement.
	4. Division 2 Section 02745 “Pavement Markings”.


	1.03 REFERENCE STANDARDS
	A. All Referenced Standards shall be the latest version in print at the time the contract between the Owner and General Contractor is executed unless otherwise noted below.
	B. American Society of Testing Materials (ASTM)
	1. A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement
	2. A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
	3. A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
	4. C33 - Standard Specification for Concrete Aggregates
	5. C94 - Standard Specification for Ready-Mixed Concrete
	6. C150 - Standard Specification for Portland Cement
	7. C171 - Standard Specification for Sheet Materials for Curing Concrete
	8. C260 - Standard Specification for Air-Entraining Admixtures for Concrete
	9. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
	10. C494/C494M - Standard Specification for Chemical Admixtures for Concrete
	11. C595 - Specification for Blended Hydraulic Cements
	12. C618 - Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	13. C979 - Standard Specification for Pigments for Integrally Colored Concrete
	14. C989 - Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars
	15. C1116 - Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	16. C1157 - Performance Specification for Hydraulic Cement
	17. C1399 - Standard Test Method for Obtaining Average Residual-Strength of Fiber-Reinforced Concrete
	18. D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)
	19. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction
	20. D2256 - Standard Test Method for Tensile Properties of Yarns by the Single-Strand Method
	21. D3405 - Standard Specification for Joint Sealants, Hot-Applied, for Concrete and Asphalt Pavements
	22. D5249 - Standard Specification for Backer Material for Use with Cold- and Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints
	23. D5893 - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements

	C. American Concrete Institute (ACI)
	1. 301R-99 – Specifications for Structural Concrete
	2. 304R – Placing and Handling Concrete, etc.
	3. 305 – Hot Weather Concrete
	4. 306 – Cold Weather Concrete
	5. 309R-96 – Guide for Consolidating of Concrete
	6. 330.1 – Standard Specifications for Plain Concrete Parking Lots
	7. ACI 330 R-08 – Design and Construction of Concrete Parking Lots
	8. 211.1R-91 – Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

	D. American Association of State Highway and Transportation Officials (AASHTO)
	1. M182 – Standard Specifications for Burlap Cloth made from Jute for Kenaf
	2. M153 – Standard Specifications for Preformed Sponge Rubber and Cork Expansion Joint Filler.


	1.04 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product mix indicated.
	B. Design Mixtures:  For each concrete pavement mixture (see attached form at the end of this section).  Include alternate mixture designs when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adj...
	C. General Contractor and Subcontractor shall execute the Conformance Submittal(s) at the end of this section.
	D. Minutes of pre-construction conference to include a completed copy of the “Concrete Parking Lot Pre-Placement Checklist” as noted in Section 1.05.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications: Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment and certified by NRMCA or approved by the State Department of Transportation in the st...
	B. The concrete mixture shall be designed by the concrete producer who meets the requirements of Section 105.A.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Acceptance Testing Service: The Owner will engage a qualified independent testing agency to perform material evaluation tests and to review concrete mixtures.
	1. A slump test and an air entrainment test shall be performed for each load delivered.
	2. Four (4) standard 4” x 8” test cylinders shall be taken for each 55 cubic yards of concrete or each days pour, whichever is more frequent.  Three cylinders shall be broken at 28 days.  The 4th cylinder shall be a spare.

	E. Pre-Construction Conference: Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials.
	2. Before commencement of concrete pavement construction practices, require representatives, including the following, of each entity directly concerned with, or affected by, concrete pavement, to attend the “Concrete Pavement Pre-Construction Conferen...
	a. Lowe’s Project Manager.
	b. Contractor's superintendent.
	c. Contractor’s project manager.
	d. Independent testing agency.
	e. Ready-mix concrete producer.
	f. Concrete pavement subcontractor.
	g. Engineer of record (civil engineer).
	h. Sitework contractor’s superintendent.
	i. Sitework contractor’s project manager.
	j. Concrete pump company (if applicable).
	k. Project manager and superintendent of any sub-contractor with work located beneath the pavement to be constructed.

	3. The “Concrete Parking Lot Pre-Placement Checklist” shall be utilized and a completed copy shall be remitted as a submittal along with any additional notes from the conference.


	1.06 PROJECT CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products: Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers: Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.02 FORMS
	A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.03 STEEL REINFORCEMENT (Only Where Used, and Shown on the Plans)
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, 6 inches x 6 inches #10 mesh fabricated from as-drawn steel wire into flat sheets.  Any Welded Wire Reinforcement used shall be broken at all joints.
	B. Plain Steel Wire:  ASTM A 82, as drawn.
	C. Deformed-Steel Wire:  ASTM A 496.

	2.04 MACRO-SYNTHETIC FIBERS: (ONLY WHERE USED AND SHOWN ON PLANS)
	A. Fibers shall be a patented coarse monofilament, self-fibrillating, polypropylene/polyethylene fiber in accordance with ASTM C1116, Paragraph 4.1.3., and Type III. Fiber shall have a minimum tensile strength of 60ksi, when tested by ASTM D2256 and a...
	1.  Euclid Chemical “Tufstrand SF” Contact: Phil Brandt, Vice-President of National Business Development. Phone: 877-438-3826, or email: pbrandt@euclidchemical.com


	2.05 JOINT REINFORCEMENT
	A. When used, comply with ASTM A 615.
	B. Dowel bars shall be plain bars.
	C. Tie bars shall be deformed bars.
	D. Diamond Dowel Bars; ¼” x 4½” Diamond Dowels by PNA.
	E. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI’s “Manual of Standard Practice” from st...

	2.06 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, Type II or III; ASTM C 595, Type 1S or 1P; ASTM C 1157, Type GU, MS or HE.

	B. Supplementary Cementitious Material:  Use only as approved in writing by Lowe’s. Use the following supplementary cementitious materials, of the same type, brand and source throughout the Project.
	1. Fly Ash:  ASTM C 618, Class F or C.
	2. Slag:  ASTM C 989.

	C. Normal-Weight Aggregates:  ASTM C 33, Combined aggregate gradation for concrete pavement and other designated concrete shall be 8% - 18% for large top size aggregates (1-1/2”) or 8% - 22% for smaller top size aggregates (1” or ¾”) retained on each ...
	1. Maximum Coarse-Aggregate Size:  1½” nominal.

	D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and not containing more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Air-Entraining Admixture: ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	3. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	4. Accelerating Admixture:  ASTM C494/C494M, Type C.
	5. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	6. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	7. Water-Reducing and Accelerating Admixture:  ASTM C 494/C 494M, Type E.

	E. Water:  ASTM C1602.
	F. Calcium Chloride: If structural reinforcement is used, the use of calcium chloride or admixtures containing more than 0.05% chloride ions is prohibited.

	2.07 CURING MATERIALS
	A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete. “Eucobar” by the Euclid Chemical Company, or approved equal.
	E. High Solids, Clear Acrylic, Non-Yellowing, Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. “Super Diamond Clear VOX” by the Euclid Chemical Company.
	F. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B. “Kurez VOX White Pigmented” by the Euclid Chemical Company.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 175, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Coloring Agent: When required, add coloring agent to mix according to manufacturer’s written instructions.
	1. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, free of carbon black, non-fading, and resistant to lime and other alkalis. Increte Systems, Inc. Contact: Phil Brandt, Vice-President of...
	2. Color: As indicated on Drawings and per manufacturer’s designation.

	C. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive aggregate of fused aluminum-oxide granules or crushed emery with emery aggregate containing not less than 50 percent aluminum oxide and not less than 20 perc...
	D. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. “Flexcon” by the Euclid Chemical Company, or approved equal.
	E. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements. ”Duralcrete” by the Euclid Chemical Company, or approve...
	F. Chemical Surface Retarder: Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm). “Surface Retarder S” b...

	2.9 WHEEL STOPS
	A. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 6 inches (150 mm) high by 6 inches (150 mm) wide by 72 inches (1820 mm) long.  Provide chamfered corners and drainage slots on underside and holes for a...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 12-inch (300-mm) minimum length. Or #4 bars 12-inch (300 mm) minimum.


	2.10 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI and ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. The Owner will use a qualified independent testing agency for reviewing and acceptance of the proposed concrete mixture design.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days): 4000 psi (27.6 MPa).
	2. Slump Limit:  Maximum 5 inches (125 mm) at time of placement for pavement, 2 inch (50 mm) for curb.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5% to 8% for pavement, curb and sidewalk.

	D. If structural reinforcement is used, limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Macro-Synthetic Fiber Addition: All exterior slabs if so noted on the drawings shall contain the structural fibers used at a rate of no less than 3.0 lbs. /cubic yard. Actual fiber dosage may vary based on job-site conditions and shall be calculate...
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing and retarding admixture when required.

	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than Portland cement according to ACI 301 requirements.
	H. Color Pigment: When indicated on the Drawings add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 (for fiber reinforced concrete).  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1½ hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  On-site mixing must be approved by the Owner. Comply with requirements and measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mi...
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine exposed subgrades and base course surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared sub-grade and base course surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding (See Section 02300 Earthwork).
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	a. If concrete is to be placed directly on subgrade by a ready mixed concrete proof-roll with a loaded ready mixed concrete truck or a 10-wheel tandem-axle dump truck with similar axle weights as a loaded ready mixed concrete truck.

	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of ½” (13 mm) require correction according to requirements in Section 02300 Earthwork.

	C. Proceed with concrete pavement operations only after all Geotechnical Testing Engineer Conformance Submittals and any Exception Confirmation Submittals have been approved and nonconforming conditions have been corrected and sub-grade is ready to re...

	3.02 PREPARATION
	A. Remove loose material from compacted sub-base surface immediately before placing concrete.

	3.03 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Maintain sufficient quantity of forms to allow continuing work so that forms are in place a minimum of 24 hours after concrete placement.
	C. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	D. Flexible or curved forms shall be used on curves. Forms shall be of full depth of the concrete and of strength when staked sufficient to resist the pressure of concrete and the loads resulting from the finishing operations without springing, settli...

	3.04 STEEL REINFORCEMENT
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Accurately position and support reinforcement and secure against displacement. Set wire ties with ends directly into concrete.
	E. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction. Support reinforcing steel...
	F. Discontinue welded wire reinforcement at all joints, including contraction joints.

	3.05 MACRO-SYNTHETIC REINFORCED CONCRETE
	A. For concrete containing macro-synthetic fibers, adjustments required to provide required placement conditions may warrant use of additional water reducers (superplasticizer). No additional water is permitted into concrete mixture after addition of ...

	3.06 JOINTS
	A. Pavement Joint and Placement Plan: For all projects with concrete pavement, and projects with concrete parking lots, provide a placement plan per ACI 330R-08 identifying the items listed below.  In addition, submit to Lowe’s Assigned Concrete Sub-C...
	1. Concrete truck access location.
	2. Extent of placements including width, length, slab placement area and volume.
	3. Locations of construction joints.
	4. Location of sawn contraction joints if different from those shown on the civil drawings.

	B. General:  Form pre-molded expansion and contraction joints, construction joints, control joints, thickened edge expansion joints, isolation joints, and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct tran...
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.
	2. Joints in pre-formed extruded curb shall be aligned with joints in existing and future concrete pavement.

	C. Construction Joints: Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Diamond Dowels:  Install ¼” x 4½” Diamond Dowels by PNA at 24” on center or as shown on the drawings. Install per manufacturer’s recommendations.

	D. Isolation Joints: Locate isolation joints as shown on the Drawings. Form isolation joints of preformed joint-filler strips abutting Provide catch basins, manholes, inlets, structures, walks, light pole bases and other fixed objects , and where indi...
	1. Expansion: Provide joint filler for the entire depth of the slab section and not less than one (1) inch below finished surface so as to allow for joint sealant. Provide thickened edge expansion joint as indicated on the Drawings.
	a. Provide ½” expansion joints for curb and gutter and sidewalk at 100 feet on center.
	b. Provide ½” contraction joints for curb and gutter at 10 feet on center.
	c. Extend isolation joint material full width and depth of joint.
	d. Terminate isolation joint material not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	e. Place top of isolation joint material flush with finished concrete surface if joint sealant is not indicated.
	f. Furnish isolation joint material in one-piece lengths.  Where more than one length is required, lace or clip isolation joint material sections together.
	g. Protect top edge of isolation joint material during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.


	E. Contraction (“control”) Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Provide joints at spacing no greater than 24 times the concrete thickness (maximum 15 feet) on centers, maximum each way.  For sid...
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 3/8-inch (10-mm) radius. Repeat grooving of contraction joints after applying surface finishes.  Eliminate groove ma...
	2. Sawed Contraction Joints:
	a. Use saws, blades, skid plates, and accessories by Soff-Cut International, Inc., or approved equal.
	b. Start cutting 1/8-inch (3mm) wide sawed joints as soon as concrete has hardened sufficiently to prevent raveling or dislodging of aggregates.  This will typically be from 1 hour in hot weather to 4 hours in cold weather after completing finishing o...
	c. Provide at least two “Soff-Cut”, of approved equal early entry, saws on site with blades capable of achieving the required depth of saw cut.
	d. Extend sawed joint to the slab boundaries and abutments, including columns, drains, and other penetrations in the path of a defined joint.  Implement methods and timing of the saw cut beyond the limits of the Soff-Cut saw reach to provide a consist...
	e. Power saws are to be equipped with a bag to collect concrete dust. Concrete dust shall be disposed of in accordance with the Stormwater Pollution Prevention Plan.

	3. Contraction joints shall be installed such that the length of the panel is not more than 25% greater than its width.
	4. Joints shall intersect pavement free edges at 90-degree angles and shall extend straight for a minimum of 1.5 feet from the pavement edge, where possible.
	5. The minimum angle between two intersecting joints shall be 80 degrees, unless otherwise specified or permitted.
	6. All joints shall meet the requirements of ACI 330.1 and ACI 330R.

	F. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch (10-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.07 CONCRETE PLACEMENT
	A. General: All concrete walks and aprons shall be a minimum of 4 inches thick as shown on the Drawings, with a turned down edge as detailed. Comply with tolerances in ACI 330.1 Specification for Plain Concrete Parking Lots.
	B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	C. Pre-Slab Installation Meeting:
	1. Provide record of notification of pre-slab meeting including company name, persons contacted, and date and method of contact.
	2. As an assist to the pre-slab meeting, use as a guide the Checklist for the Concrete Pre-Construction Conference published jointly by the National Ready Mixed Concrete Association (www.nrmca.org) and the American Society of Concrete Contractors (www...

	D. Remove snow, ice, or frost from sub-base surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	E. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	F. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	G. Do not add water to fresh concrete after sampling or testing.
	H. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	I. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, ...
	M. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as requir...
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during operations.

	N. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	O. Cold Weather Placement: Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	P. Hot Weather Placement: Comply with ACI 305 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount o...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.08 FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Finish:  Contractor shall be specifically trained in float finishing air-entrained concrete.
	1. Bull-float surface. Surface shall be screeded then bull-floated.  A second bull-float shall be specifically excluded.
	2. Medium Textured Broom Finish: Draw a medium bristle broom across bull-float-finished concrete surface perpendicular to line of traffic to provide a uniform, medium (1/16 (1.6mm)) texture.


	3.09 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 (based on ACI 330.1) and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 for hot-weather protection.
	C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's wr...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imme...
	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coat...
	4. All exterior concrete surfaces shall receive one coat of exterior sealer.


	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install...

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Slump and Air Content Testing Frequency: Obtain at least 1 composite sample for each load delivered.
	a. Slump: ASTM C 143/C 143M; Perform additional tests when concrete consistency appears to change.
	b. Air Content:  ASTM C 231, pressure method.
	c. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above.

	2. Test Cylinder Frequency: Obtain four standard 4” x 8” test cylinders for each 55 cubic yards of concrete or each day’s pour, whichever is more frequent.
	a. Compressive-Strength Tests:  ASTM C 39/C 39M; test 3 specimen cylinders at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Owner, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of c...
	E. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	F. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	G. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Surface Sealing:
	1. Surfacing sealing products other than linseed oil and mineral spirits (50%-50% mix) shall not be used before providing Owner with independent laboratory documentation to establish conformance with ASTM C672/C672M and E303, AASHTO T 259 and T260, an...
	2. Before applying any sealer, the concrete shall be cleaned by pressure-washing or other means recommended by the product manufacturer and allowed to dry for at least 24 hours at temperatures above 60 degrees F (15 degrees C) and humidity’s below 60%.

	B. Joint and Crack Sealing:
	1. Where joints and cracks are to be sealed the joint opening shall be cleaned with compressed air to removal all foreign matter and all contact faces of the joint shall be cleaned to remove any loose or deleterious material. Sealing materials shall b...
	2. Follow manufacturer’s recommendations and instructions for mixing and installing joint materials. Top of sealing compound should be 1/8 to ¼ inches (3 to 6 mm) below adjacent concrete surface.
	3. Follow directions on the plan regarding crack routing to reduce concrete spalling at the crack faces and reduce water penetration.

	C. Full-Depth Repair:
	1. Follow lines and plan for extent of repair and provide joint types indicated on the plans. Minimum length of repair is 6 feet (2 m). The repair should not be less than half the panel width.
	2. Boundaries of repair shall be sawn to a depth equal to the depth of the slab. Concrete inside the repair boundary is to be removed and should be broken up with a pavement breaker or jackhammer. Breakup should begin at the center of the repair area.
	3. After concrete is removed, repair area is to be evaluated to determine its condition. All material that has been disturbed or that is loose should be removed and replaced with similar or improved materials. If standing water is observed in the repa...
	4. Provide compaction indicated on the plans for all new subgrade or subbase materials. Consideration of replacement of a deteriorated subgrade with concrete or controlled low-strength material (flowable –fill) per ACI 229R may be used only as approve...
	5. Dowels shall be installed by drilling holes into the exposed face of the existing slab. A quick-setting, non-shrinking mortar or a high-viscosity epoxy shall be used to grout the dowels into the existing slabs. All dowels should be straight and par...
	6. Concrete placement and finishing shall be as indicated on the plans. Extra attention shall be given to vibrating around the edges of the repair and the slab shall not be over-finished. Repairs shall be properly cured to ensure satisfactory performa...
	7. Protect repair area from traffic for at least 14 days after placement unless specially designed, high-early-strength concrete mixture is used. Maintain concrete free of pavement stains, discoloration, dirt, and other foreign material. Sweep concret...


	3.13 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (Store Maintenance and Repair and Retrofit Applications Only)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by the Euclid Chemica...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
	Crafco Inc. “Roadwaver Silicone-SL”
	Dow Corning 888
	Dow Corning 890-SL
	Sonneborn “Sonomeric 1 Sealant”
	Tremco “Vulkem 45”
	Hot-Applied Joint Sealant: ASTM D3405, Polymeric sealant.
	Crafco Inc. “ROADSAVER 22”
	W.R. Meadows, Inc. “SEALTIGHT HI-SPEC”
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Cold-applied joint sealants.
	2. Cold-applied, fuel-resistant joint sealants.

	B. Related Sections:
	1. Division 07 Section "Joint Sealants" for sealing non-traffic and traffic joints in locations not specified in this Section.
	2. Division 2 Section "Hot Mix Asphalt Paving" for constructing joints between concrete and asphalt pavement.
	3. Division 2 Section "Concrete Pavement Curb and Sidewalk" for constructing joints in concrete pavement.
	4. Testing will not be required if joint-sealant manufacturers submit joint-preparation data that are based on previous testing, not older than 24 months, of sealant products for compatibility with and adhesion to joint substrates and other materials ...


	1.03 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, from manufacturer.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for joint sealants.

	1.04 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each type of joint sealant from single source from single manufacturer.

	1.05 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:”Concrete Gray” or “Limestone Gray”.

	2.02 COLD-APPLIED JOINT SEALANTS
	A. Two-Part Polyurethane Sealants:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 2CSL”


	B. Single-Component, Self-Leveling, Polyurethane Joint Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Sika Corporation “Sikaflex 1CSL”
	b. Euclid Chemical “Eucolastic 1SL”


	C. Crack Sealant for Concrete:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. (Exterior) Euclid Chemical “Eucolastic II”



	2.03 CONCRETE MORTAR
	A. Euclid Chemical “Euco-Speed” or “VersaSpeed,” Attn:  Philip Brandt, 877-438-3826
	B. Roadware “Flexible Cement II”

	2.04 JOINT FILLERS
	A. Joint Fillers: Resilient pre-molded bituminous impregnated fiberboard units complying with ASTM D 1751, asphalt-saturated cellulosic fiber, ASSHTO M 152, Type I: or ASTM D 1752, cork or self-expanding cork.

	2.05 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are non-staining; are compatible with joint substrates, sealants, primers, and other joint filers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of diameter and density required to control joint-sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.06 PRIMERS
	A. Primers to be used with Concrete Mortars and Epoxy Crack Repair:  Euclid Chemical “Euco #352MV.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.  Remove all traces of any old sealant, dust, laitance, and grease, oils, curing compounds, f...
	B. Repair Applications: Rout all joints and cracks with a crack chaser or vacuum equipped saw. Assure all joint facings are clean and open with all traces of any old sealant or other deleterious materials removed.
	C. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.03 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install joint-sealant closed cell polyethylene backings to support joint sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant mov...
	1. Joint width should be 4 times anticipated movement but not less than ¼ inch to ½ inch wide and the width to depth ratio should be equal. Movement should not exceed 25% of the minimum joint width.
	2. Joint interface should be sound, clean and dry.
	3. Do not leave gaps between ends of joint-sealant backings.
	4. Do not stretch, twist, puncture, or tear joint-sealant backings.
	5. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.
	6. Where depth of joint will prevent use of joint backing, an adhesive backed polyethylene tape must be installed to prevent three-sided adhesion.

	D. Install joint sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place joint sealants so they directly contact and fully wet joint substrates.
	2. Fill with two passes of sealant.
	3. Completely fill or over fill recesses in each joint configuration.
	4. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Non-sag Joint Sealants: Immediately after joint-sealant application and before skinning or curing begins, tool sealants according to the following requirements to form smooth, uniform beads of configuration indicated; to eliminate air po...
	1. Remove excess joint sealant from surfaces adjacent to joints so flush with adjacent slab edges.
	2. Dry tooling is preferred
	3. Only use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.04 INSTALLATION OF CRACK SEALANTS / FILLERS (For Repair and Retrofit Applications)
	A. General: Comply with crack joint-sealant / filler manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Pour or extrude sealant / filler into prepared crack in one direction and allow it to flow and level as necessary. Avoid overlapping the sealant to eliminate the entrapment of air. Tool as required to properly fill the crack.
	C. Adhere to all limitations and cautions for the polyurethane sealant as stated in the manufacturers printed information.

	3.05 CLEANING
	A. Clean off excess joint sealant or sealant smears adjacent to joints as the Work progresses, by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.  Excess sealant and sme...

	3.06 PROTECTION
	A. Protect joint sealants, during and after curing period, from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Complet...

	3.07 PAVEMENT-JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Joints within cement concrete pavement.
	1. Joint Location:
	a. Expansion and isolation joints in cast-in-place concrete pavement.
	b. Contraction joints in cast-in-place concrete pavement.
	c. Construction joints in cast-in-place concrete pavement.
	d. Saw joints in joints in cast-in-place concrete pavement.
	e. Routed and cleaned joints in existing cast-in-place pavement.
	f. Other joints as indicated.



	3.08 INSTALLATION OF SPALL AND POPOUT REPAIR MORTAR (For Repair and Retrofit Applications)
	A. General: Comply with repair mortar manufacturer’s written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. All oil, dirt, debris, paint, and other materials that may break bond between existing surface and repair mortar. Clean and prime area to be repaired with “Euco #352 MV Epoxy Adhesive” by Euclid Chemical.
	C. Place “Euco-Speed” repair mortar by Euclid Chemical flush with the concrete surface. As repair mortar is hardening, apply a broom finish to match adjacent concrete. Cure rapid setting patching mortar with “Super Aqua Cure VOX” by Euclid Chemical. R...
	D. Specific Repairs:
	1. Small Pop-Outs: Less than 2 inches in diameter to be filled with “Euco #452 MV Epoxy Adhesive” by the Euclid Chemical Company.
	2. Large Pop-Outs: Between 2 inches and 1 square foot to be filled with “Euco-Speed” rapid setting patching mortar by Euclid Chemical. Saw cut minimum 1 inch around perimeter of repair area without over running area to be repaired. Remove material to ...
	3. Bolts: Cut minimum 2 inch diameter hole centered on existing bolt with a concrete coring bit to a depth of ½ inch around the bolt. Without spalling the edge, remove existing concrete between edge of cut and the bolt. Grind bolt down to a minimum of...
	4. Spalled Joint Repair: Cut minimum 1 inch deep saw cut at outer edges of spalls. Remove concrete between cuts with chipping hammer or similar tool.  Clean and prime area. Install “Euco-Speed” repair mortar by Euclid Chemical flush with surface and a...
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Mechanically-Stabilized Earth Retention Structures with Geosynthetic Reinforcement.

	B. Work:
	1. Work shall consist of furnishing all materials, labor, equipment, and supervision for construction of a Mechanically-Stabilized Earth (MSE) retention structure in accordance with these specifications and in reasonably close conformity with the line...
	2. This specification applies to MSE structures that are reinforced with geosynthetics and which use either modular block units or Welded Wire Fabric (WWF) “basket” facing systems.  Use of any other type of facing system for a geosynthetic-reinforced ...
	3. For the purposes of this specification, a Reinforced Soil Slope (RSS) is defined as an MSE earth retention structure with a batter greater than 20 degrees as measured from the vertical plane.  Any other MSE earth retention structure is designated a...
	4. This specification applies to MSE structures with a total maximum height of 45 feet and less.  MSE structures with a total height exceeding 45 feet are not addressed by this specification and shall require written approval by the Owner.
	5. All MSE structure applications are subject to the review and approval of the Owner.

	C. Related Sections include the following:
	1. Lowe’s Design and Development Criteria Sections 200 and 600.
	2. Division 2 Section "Earthwork" for excavation and compacted subgrade.
	3. Division 2 Section "Site Chain Link Fences and Gates".
	4. Division 2 Section “Storm Utility Drainage Piping”


	1.03 REFERENCE STANDARDS
	A. General:  Where specification and reference documents conflict, the Owner and design engineer will make the final determination of the applicable document.
	B. Design:
	1. Minimum Design Loads for Buildings and Other Structures – ASCE Standard ASCE/SEI 7-10.
	2. International Building Code (2012 edition).
	3. FHWA-NHI-10-024 and FHWA-NHI-10-025 – Mechanically Stabilized Earth Wall and Reinforced Soil Slopes Design and Construction Guidelines – Volumes I and II;
	4. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls, (2nd Edition);
	5. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual;

	C. Modular Block Units:
	1. ASTM C140 – Testing Methods of Sampling and Testing Concrete Masonry Units;
	2. ASTM C1262 – Standard Test Method for Evaluating the Freeze-Thaw Durability of Manufactured Concrete Masonry Units and Related Concrete Units;
	3. ASTM C1372 – Specification for Segmental Retaining Wall Units;
	4. ASTM D6638 – Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement and Segmental Concrete Units (Modular Concrete Blocks)
	5. ASTM D6916 – Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units (Modular Concrete Blocks).

	D.  Welded Wire Fabric
	1. ASTM A82 – Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;
	2. ASTM A123 – Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products; and
	3. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete.

	E. Geosynthetics
	1. AASHTO M288-06 Geotextile Specification for Highway Applications;
	2. ASTM D4354 – Practice for Sampling of Geosynthetics for Testing;
	3. ASTM D4595 – Test Method for Tensile Properties of Geotextiles by the Wide-Width Strip Method;
	4. ASTM D4759 – Practice for Determining Specification Conformance of Geosynthetics;
	5. ASTM D4873 – Guide for Identification, Storage, and Handling of Geotextiles;
	6. ASTM D5262 – Test Method for Evaluating the Unconfined Creep Behavior of Geosynthetics;
	7. ASTM D5321 – Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method;
	8. ASTM D5818 – Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of Installation Damage;
	9. ASTM D6637 – Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method; and
	10. ASTM D6706 – Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil; and
	11. ASTM D6992 – Standard Test Method for Accelerated Tensile Creep and Creep-Rupture of Geosynthetic Materials Based on Time-Temperature Superposition Using the Stepped Isothermal Method.

	F. Soils
	1. AASHTO T-104 – Standard Method of Test for Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate
	2. AASHTO T-267 – Standard Method of Test for Determination of Organic Content in Soils by Loss of Ignition;
	3. AASHTO T-289 – Determining pH of Soil for Use in Corrosion Testing;
	4. ASTM D422 – Test Method for Particle-Size Analysis of Soils;
	5. ASTM D698 – Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort;
	6. ASTM D1557 – Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort;
	7. ASTM D2487 – Test Method for Classification of Soils for Engineering Purposes (Unified Soil Classification System);
	8. ASTM D3080 – Test Method for Direct Shear Test of Soils Under Consolidated Drained Conditions;
	9. ASTM D4318 – Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils;
	10. ASTM D4767 – Test Method for Consolidated-Undrained Triaxial Compression Test on Cohesive Soils; and
	11. ASTM D4972 – Standard Test Method for pH of Soils.

	G. Drainage Pipe
	1. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; and
	2. ASTM F405 – Standard Specification for Corrugated Polyethylene (PE) Pipe and Fittings


	1.04 SUBMITTALS
	A. Product Data:  At the time of bid, the General Contractor shall submit technical specifications and product data from the manufacturer’s for the following:
	1. Geosynthetic Reinforcement.
	2. Facing System.
	3. Drainage Pipe.
	4. Drainage Composite.
	5. Geotextile Filter
	6. If Modular Block is used, material tests specified in Part 2.01 of this specification prior to wall construction

	B. Qualification Data Submittal:  Per Part 1.05(A)
	C.  Design Submittal.
	1. If Owner furnishes construction drawings for the MSE, no design submittal is required by the General Contractor.
	2. If the General Contractor is to furnish construction drawings for the MSE, drawings shall be submitted to the Owner at least 45 days prior to ordering MSE structure materials.
	3. If the General Contractor or Developer is to furnish construction drawings for the MSE, three (3) sets of drawings shall be submitted to the Owner for review and approval. The submittal shall include the following:
	a. Signed, sealed and dated drawings and calculations prepared in accordance with Lowe’s Design and Development Criteria (LDDC).
	b. Statement of DEOR experience and documentation as specified in Part 1.05.
	c. DEOR certificates of insurance.


	D. Samples for Initial Selection:  For the following:
	1. Facing System.
	2. Modular Block (if used)
	3. WWF (if used)

	E. Samples for Verification:
	1. Full-size units of Facing System and Modular Block
	2. Geosynthetic Reinforcement
	3. Geotextile Filter


	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  The MSE Contractor shall document compliance with the following:
	1. Experience:
	a. Construction of no less than 500,000 square feet of MSE structures within the five-year-period that precedes the project.
	b. Construction experience with a minimum 100,000 square feet of MSE structures with the proposed facing system (i.e. modular block or WWF)
	c. Construction of five (5) MSE structures with heights that are comparable (within 4 feet) to that proposed; and,
	d. Construction of at least 100,000 square feet of the modular block system proposed within the past two years.

	2. Experience documentation to include:
	a. Project name and location
	b. Date of construction
	c. Contact information of Owner or General Contractor
	d. Type of MSE facing system used and if modular block provide type
	e. Maximum MSE structure height constructed
	f. Face area of MSE structure

	3. License: Installer shall be a Licensed Contractor in the state where the project is located (if applicable in location where project is located).
	4. General Contractor- Furnished MSE Structure Design: Where the General Contractor is to furnish a design submittal for the Owner’s review and approval, the design engineer of record shall meet the following requirements:
	a. The MSE structure Design Engineer of Record (DEOR) shall be licensed in the state or province where the project is located.
	b. The DEOR shall be independently capable of performing all internal and external stability analyses, including those for compound and global failure.
	c. The DEOR shall provide documentation to verify at minimum 40,000 square feet of MSE structure during each of the preceding five years; 100,000 square feet of MSE structures with the proposed facing system type; and, 20,000 square feet of the specif...
	d. Documentation required shall include project name and location; date of design; contact information for client; type of MSE facing system; specified modular block, maximum MSE structure height; and, face area of each MSE structure.
	e. The Owner reserves the right to reject the design services of engineers who, in the sole opinion of the Owner, do not possess the required engineering capability.



	1.06 QUALITY CONTROL
	A. The Owner shall review all submittals for materials, design, DEOR qualifications and MSE structure Contractor qualifications
	B. The Owner shall appoint, at its cost, an Inspection Engineer who is experienced with the construction of MSE structures to perform inspection and testing.
	C. The Inspection Engineer shall perform the following:
	1. Inspect the construction of the MSE structure for conformance with construction drawings and the requirements of this section.
	2. Verify soil installed in the reinforced soil zone conforms specification found in 2.04 or as specified on the construction drawings.
	3. Verify fill soil installed in retained and foundation zones exhibits shear strength specified by the DEOR.
	4. Verify shear strength of insitu soil assumed by DEOR is appropriate.
	5. Inspect and document soil compaction in accordance with these specifications:
	a. Required dry unit weight;
	b. Actual dry unit weight;
	c. Allowable moisture content;
	d. Actual moisture content;
	e. Pass/fail assessment;
	f. Test location station number (refer to elevation view of MSE structure);
	g. Test elevation; and
	h. Distance of test location behind MSE structure face.

	6. Insure that excavated slopes are bench-cut;
	7. Notify the MSE structure Contractor of deficiencies and provide Contractor with opportunity to repair;
	8. Notify General Contractor and Owner of any deficiency that has not been corrected; and
	9. Document inspection results.

	D. Owner’s engagement of Inspection Engineer does not relieve MSE Contractor of responsibility to erect the MSE structure in accordance with construction drawings and these Specifications
	E. Compacted density and moisture content of soil in the reinforced soil zone shall be tested in accordance with the following:
	1. At least once per every 1000 square feet (in plan) per 8-inch-thick vertical lift; and
	2. At least once per every 2 feet of vertical MSE structure erection.

	F. The MSE structure Contractor, General Contractor, and Inspection Engineer shall provide a written and notarized certification to the Owner that states that the MSE structure has been constructed in accordance with the approved construction drawings...

	1.07 WARRANTY:
	A. MSE structure Contractors shall be required to provide a five (5) year labor warranty on each Lowe’s project.  This labor warranty is in addition to a ten (10) year product warranty provided by the modular block unit manufacturer.  All invoices ind...

	1.08 PRE-CONSTRUCTION MEETING
	A. The Owner reserves the right to require a pre-construction meeting.  The Owner will determine the location and agenda of the meeting.
	B. If a pre-construction meeting is required, the General Contractor shall be responsible for its arrangement.  Required attendance shall include the General Contractor, DEOR, Wall/RSS Contractor, Grading Contractor, the Inspection Engineer and the In...
	C. Pre-Construction Meeting Agenda:
	1. DEOR to explain all aspects of the MSE structure construction drawings;
	2. DEOR to explain the required bearing capacity of soil below the MSE structure to  the Inspection Engineer;
	3. DEOR to explain the required shear strength of fill soil in the retained and foundation zones to the Inspection Engineer;
	4. DEOR to explain the shear strength of in-situ soil assumed by the DEOR to the Inspection Engineer;
	5. DEOR to explain any measures that are required to coordinate the installation of utilities or other obstruction in the reinforced zone.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. The MSE structure Contractor shall inspect the materials upon delivery to assure that proper type, grade, and color material has been received
	B. The MSE structure Contractor shall store and handle all materials in accordance with manufacturer's recommendations, as specified herein and in a manner that prevents deterioration or damage due to moisture, temperature changes, contaminants, corro...
	C. The MSE structure Contractor shall protect the materials from damage.  Damaged material shall not be installed in the MSE structure.
	D. Geosynthetics
	1. All geosynthetics shall be handled in accordance with ASTM D4873.  Materials shall be stored off the ground and protected from precipitation, sunlight, dirt, and damage.
	2. Geosynthetic reinforcement shall be marked in such a manner as to make the style of the material readily identifiable to both the construction crew and the Inspection Engineer after the manufacturer’s packaging is removed.


	1.10 PROJECT DESIGN
	A. The MSE structure Design Engineer of Record (DEOR), shall coordinate project design with project Civil Engineer, project Geotechnical Engineer and Owner.
	B. If engaged by the Owner, or if engaged by the General Contractor, the MSE DEOR shall provide the Owner a certificate of professional liability insurance to verify the following amounts of coverage:
	1. Professional Liability Insurance - $2 million per claim with $2 million general aggregate.
	2. Commercial General Liability - $2 million per occurrence with $4 million general aggregate. Josh - can you verify general and auto requirements
	3. Automotive Liability
	a. Bodily Injury - $1 million each occurrence
	b. Property Damage - $1 million each occurrence
	c. General Aggregate - $2 million


	C. The DEOR shall be furnished the information required to perform the design in accordance with this section, including the following:
	1. the most current version of the site, grading, drainage, utility, erosion control, landscape, and irrigation plans;
	2. the electronic CAD file;
	3. the report of geotechnical investigation and all relevant supplemental reports;
	4. the Geotechnical Engineer’s recommendation for effective shear strength and total shear strength (as applicable) parameters for insitu soils at the MSE structure and soil that may potentially be used as fill soil in the reinforced, retained, and fo...


	1.11 SAFETY FENCE
	A. A minimum six (6) foot high fence shall be installed along the top of the MSE Structure for all walls over three (3) feet-six (6) inches in height.  Fence shall meet Section 02821 Chain Link Fences and Gates in addition to any regulatory authoritie...

	1.12 PROJECT CONDITIONS
	A. The Contractor shall inspect on-site grades and conditions prior to construction.  The Owner and DEOR shall be notified immediately if on-site conditions differ from those upon which the wall design is based.
	B. The Inspection Engineer shall verify that the in-situ soil shear strengths assumed by the DEOR are adequately conservative.


	PART 2 -  PRODUCTS
	2.01 MODULAR BLOCK RETAINING WALL UNITS
	A. Manufacturer Experience – All units for a given project shall be obtained from a single manufacturer.  Manufacturer shall have a minimum of 1 year experience and shall have produced at least 100,000 square feet of the units.
	B. Modular block retaining wall and cap units shall satisfy the criteria of ASTM C1372 except as follows:
	1. Wall and cap units shall exhibit a minimum 28-day compressive strength of 4000 psi.
	2. Unit dimensions shall not differ more than ±1/8 inch except height.  The height of units shall not differ more than ±1/16 inch from the manufacturer’s and DEOR’s specified dimensions and other units shipped to the job site, as measured in accordanc...
	3. A report of test results that demonstrate compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 120 days of block delivery.

	C. Freeze-thaw durability
	1. Freeze-thaw durability of wall and cap units shall be evaluated in accordance with ASTM C1372.
	2. A report of test results that demonstrates compliance with ASTM C1372 shall be included in the General Contractor’s submittal.  The testing shall have been performed within the preceding 24 months.

	D. Inter-block shear properties of modular blocks shall be evaluated in accordance with ASTM D6916.
	E. Connection strength between modular block units and geosynthetic reinforcement shall be evaluated in accordance with ASTM D6638.
	F. All units shall be sound and free of cracks or other defects that would interfere with the proper installation of the unit, impair the strength or permanence of wall construction or create an unsatisfactorily appearance as determined by the Owner. ...
	G. Unit-to-unit setback shall correspond to a batter no less than 4 degrees as measured from the vertical plane.
	H. Modular block system are approved for use as follows:
	I. If the Owner furnishes construction drawings for the modular block retaining wall, then the base bid shall include the specified block system.  An alternate bid may be submitted in addition to the base bid.  However, the alternate bid must comprise...
	J. The Owner reserves the right to reject any approved modular block system based on specific project concerns or site conditions.

	2.02 WELDED WIRE FABRIC
	A. Welded wire fabric shall be used only for MSE applications where the batter of the structure’s face is 6 degrees or more as measured from a vertical plane.
	B. Welded wire fabric may be used as a component of the MSE structure facing system only if the face is to be vegetated or where fill immediately behind the WWF will comprise rock.  Other applications of WWF as a structure’s face shall require the pri...
	C. Physical Properties
	1. WWF and struts shall be fabricated of steel wire that satisfies the criteria of ASTM A82.
	2. The WWF and struts shall satisfy the criteria of ASTM A185.
	3. WWF and struts shall be zinc-coated (hot-dip galvanized) in accordance with the requirements of ASTM A123.
	4. Minimum wire diameter of WWF and struts is 0.2043 inches (Gauge No. 4).  The maximum distance between WWF wires is 4.0 inches (i.e. W-Number 4x4-W4.0/W4.0).  DEOR shall specify WWF and struts with greater wire diameter and smaller apertures if indi...
	5. WWF shall comprise L-shaped “baskets” with a maximum width and height of 18 inches.


	2.03 GEOSYNTHETIC EARTH REINFORCEMENT
	A. Geosynthetic reinforcement may comprise geotextiles or geogrids manufactured from polyester (PET) or high-density polyethylene (HDPE).
	B. The ultimate tensile strength (TULT) of geosynthetic reinforcement shall be measured in accordance with ASTM D4595 or ASTM D6637.
	C. Geosynthetic-Soil Friction Properties
	1. Coefficient of soil-geosynthetic-soil interaction for evaluation of pullout resistance shall be measured in accordance with ASTM D6706.
	2. Coefficient of direct sliding (CDS) shall be measured in accordance with ASTM D5321.
	3.  The geosynthetic pullout and interface shear characteristics shall be assessed in accordance with Section 3.4 of FHWA NHI-10-024.

	D. Long-Term Tensile Strength – long-term tensile strength (Tal) of geosynthetic reinforcement shall be calculated in accordance with Section 3.5.2 of FHWA NHI-010-024, and as provided below.
	1. The creep reduction factor (RFCR) shall be determined in accordance with Appendix B of FHWA NHI-10-024.
	2. Minimum installation damage reduction factor (RFID) shall be 1.05.  Value of RFID shall be based on documented full-scale tests in a soil that shall be comparable to the soil proposed for the MSE structure.
	3. Minimum durability reduction factor (RFD) shall be 1.1. Overall factor of safety (FS) shall be 1.5 for all MSE structures.

	E. The value of Tal shall be 1,100 lb/ft or greater.
	F. Polyester Reinforcement
	1. Reinforcement manufactured from PET shall exhibit an average molecular weight greater than 25,000 (Mn > 25,000) and a carboxyl end group less than 30 (CEG<30).  Reinforcement that comprises PET is limited to use in soil that exhibits a pH between 3...
	2. Reinforcement manufactured from PET shall not be used in applications where it is inserted in precast concrete panels or blocks.

	G. High-Density Polyethylene Reinforcement – HDPE geogrid reinforcement manufactured using a punch and draw process may not be compatible with most of the modular blocks currently approved by the Owner because the geogrid can create point loads that r...

	2.04 REINFORCED SOIL FILL
	A. MSE Retaining Wall
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<10 (ASTM D4318).
	2. Organic Content - <1% (AASHTO T-267).
	3. If PET geosynthetic is used then 3<pH<9 (ASTM D4972).
	4. If HDPE geosynthetic is used then pH>3 (ASTM D4972).
	5. Shear Strength – the effective angle of internal friction shall be at least 30 degrees.
	6. Soundness – soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	B. Geosynthetic Reinforced Soil Slope
	Particle-Size Distribution (ASTM D422)
	1. Plasticity Index – PI<20 (ASTM D4318).
	2. If PET geosynthetic is used then 3<pH<9.
	3. If HDPE geosynthetic is used then pH>3.
	4. Shear Strength – the effective angle of internal friction (’) shall be at least 30 degrees.
	5. Soundness – the soil shall exhibit a magnesium sulfate soundness loss of less than 30 percent after four cycles, or a sodium sulfate value of less than 15 percent after five cycles, as measured in accordance with AASHTO T-104.

	C. Reinforced fill soil for MSE structures where PET geosynthetic reinforcement is used shall not comprise crushed or recycled concrete.
	D. Reinforced fill soil for all MSE structures shall not comprise shale, recycled asphalt, or any other type of material that has a tendency to degrade, creep or experience a loss of shear strength over time.

	2.05 GEOTEXTILE FILTER
	A. Geotextiles used for separation and stabilization applications shall be specified in accordance with AASHTO M288-06.
	B. Geotextiles used in filter applications shall comprise needle-punched nonwoven or woven monofilament polypropylene material.  The physical and hydraulic properties of geotextile filters shall be specified in accordance with AASHTO M288-06.

	2.06 MODULAR BLOCK UNIT CORE FILL
	A. Granular fill soil shall be placed within all modular block units that are manufactured with a hollow core that penetrates both the top and bottom of the unit.
	B. Modular block unit fill shall satisfy ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP) with a maximum particle size of 1.5 inch.

	2.07 LEVELING PAD
	A. A leveling pad shall be installed below the face of MSE retaining walls with a modular block face.
	B. The leveling pad may comprise gravel that satisfies ASTM D2487 criteria for classification as Well-Graded (GW) or Poorly-Graded (GP).  It may also comprise concrete that satisfies criteria for Class B as defined in AASHTO Division II, Section 8.1.2.

	2.08 DRAINAGE
	A. Drainage Gravel:
	1. Gravel used in drainage applications of all MSE structures shall comprise material that satisfies ASTM C33 criteria for classification as No. 57 or No. 67 stone.

	B. Drainage Composite:
	1. Drainage composites may be used to construct a chimney drain between the reinforced and retained soil zones.  If a drainage composite is used, it shall comprise one of the following:
	a. J-Drain 302 as manufactured by JDR Enterprises, Inc. of Alpharetta, GA (ph. 800-843-7569, www.j-drain.com);
	b. AmerNet 4 as manufactured by American Wick Drain Corporation of Monroe, NC (Ph. 800-242-9425, www.americanwick.com); or
	c. StrataDrain as manufactured by Strata Systems, Inc. of Cumming, GA) ph. 800-680-7750, www.geogrid.com).

	2. Alternate drainage composites may be submitted for Owner review and approval.  However, they shall comprise two layers of nonwoven needle-punched polypropylene geotextile laminated to a polyethylene or polypropylene geonet core.  Drainage composite...

	C. Drainage Pipe:
	1. Drainage collection pipe shall be a perforated or slotted HDPE or PVC pipe.  Perforations or slots shall be sized to prevent migration of core fill gravel into the pipe.
	2. HDPE Drainage pipe shall be manufactured in accordance with ASTM F405.



	PART 3 -  WALL DESIGN REQUIREMENTS
	3.01 GENERAL
	A. Design of MSE structures shall satisfy these specifications.  Where local design or building code requirements exceed these specifications, the local requirements shall be satisfied.
	B. Additional design requirements are presented in Section 200 – Lowe’s Development and Design Criteria.  The DEOR, as well as the project Geotechnical and Civil Engineers shall review this document and shall incorporate requirements as applicable.
	C. Statement of Design Certification
	1. DEOR shall certify compliance by placing the following statement on the bottom right corner of the first page of the construction drawings:
	a. “I (full name) certify I have read and understand specifications DIVISION 02800 –MECHANICALLY-STABILIZED EARTH RETENTION STRUCTURES WITH GEOSYNTHETIC REINFORCEMENT and Section 200 – Lowe’s Development and Design Criteria.  I further certify this de...

	2. The DEOR shall note any exceptions to these specifications that have been approved by the Owner. Any exceptions shall be clearly indicated in the DEOR statement.
	3. Approval of exceptions by Lowe’s must be made in writing by the Director of Engineering and Construction for the region in which the site is located.


	3.02 METHODOLOGY
	A. MSE retaining wall design, except as noted herein, shall be based upon these specifications and on the following:
	1. Section 200 – Lowe’s Development and Design Criteria;
	2. National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls (2nd Edition); and
	3. National Concrete Masonry Association’s Segmental Retaining Wall Drainage Manual.

	B. Reinforced Soil Slope designs shall be based upon these specifications and one of the following
	1. Section 200 – Lowe’s Development and Design Criteria; and
	2. FHWA-NHI-10-024 and FHWA-NHI-10-025 Design and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes - Volumes I and II..

	C. These Specifications and Section 200 – Lowe’s Development and Design Criteria prevail where conflicts exist with either National Concrete Masonry Association’s Design Manual for Segmental Retaining Walls or National Concrete Masonry Association’s S...


	PART 4 -  EXECUTION
	4.01 GENERAL
	A. All work shall be performed in accordance with OSHA requirements.
	B. All work shall be inspected by the Inspection Engineer who shall be engaged by the Owner.

	4.02 EXAMINATION
	A. Examine areas indicated to receive structure construction, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	4.03 PREPARATION
	A. Fill Soil:
	1. Inspection Engineer shall verify that fill soil installed in the reinforced soil zone satisfies the criteria of this section.
	2. Inspection Engineer shall verify that fill soil installed in the foundation and retained soil zone satisfies the specification of the DEOR as shown on the construction drawings.  At a minimum, the foundation and retained soil zone shall be proofrol...

	B. Excavation:
	1. Contractor shall excavate to the lines and grades required for construction of the MSE structure as shown on design drawings.  Contractor shall minimize over-excavation.  Excavation support, if required, shall be the responsibility of the Contractor.
	2. Over-excavated soil shall be replaced with compacted fill in conformance with the specifications by the DEOR and Division 2 Section 02300 – Earthwork.
	3. Embankment excavations shall be bench cut.

	C. Foundation Preparation:
	1. Prior to construction of the MSE structure, reinforced soil zone shall be cleared and grubbed.  Topsoil, brush, frozen soil and organic material shall be removed.  All foundation soil that Inspection Engineer designates as unsuitable shall be remov...
	2. Following excavation for the reinforced soil zone foundation, the Inspection Engineer shall evaluate in-situ soil in the foundation and retained soil zones.
	a. Inspection Engineer shall verify shear strength of in-situ soil assumed by the DEOR is appropriate.  Inspection Engineer shall immediately stop work and notify Owner if in-situ soil shear strength is found to be unsuitable.
	b. Inspection Engineer shall verify that the foundation soil exhibits sufficient allowable bearing capacity.


	D. Leveling Pad
	1. Leveling pad is required for modular block retaining walls.
	2. Leveling pad shall be constructed of materials per this specification.
	3. Leveling pad shall be a minimum of 6 inches thick and 1at least 12 inches wider that the proposed modular block units. It shall be constructed to provide a level and hard surface on which to place the first course of modular block units.
	4. Gravel used for a leveling pad shall be compacted with a minimum of three passes of a vibratory sled and to the satisfaction of the Inspection Engineer.


	4.04 MSE STRUCTURE INSTALLATION
	A. MSE structure shall be constructed in accordance with the construction drawings, these specifications, and the recommendations of the manufacturers of the MSE structure components.  Where conflicts between the manufacturers’ recommendations and the...
	B. Internal drainage components (i.e. drain pipe, drainage blanket, chimney drain, and geotextile filter) shall be installed as shown on the construction drawings.
	C. Geosynthetic Reinforcement Installation
	1. Geosynthetic reinforcement shall be installed at the locations and elevations shown on the construction drawings and on fill soil that level and compacted to specification.
	2. Panels of geosynthetic reinforcement shall be tensioned such that folds and wrinkles are removed before fill soil is placed.  Panels shall be staked or anchored as necessary to maintain taut condition.
	3. Adjacent reinforcement panels shall be abutted. Reinforcement panels may overlap at MSE structure radii.
	4. Rubber tire vehicles may operate directly on geosynthetic reinforcement at speeds less than 10 mph.  Sudden braking and turning shall be avoided.  Tracked vehicles may not operate directly on geosynthetic reinforcement with less than 8 inches of co...

	D. Modular Block Unit Installation
	1. Modular block units shall be installed at locations and elevations shown on the construction drawings.
	2. Modular block core fill gravel shall be installed within all modular units with vertically-oriented cores that penetrate the top and bottom of the unit.  Core fill shall also be placed behind the unit to a distance of at least 12 inches.
	3. Core fill gravel and reinforced fill soil shall be installed after placement of each course of modular block units.  No more than one course of modular block units may be stacked before core fill gravel and reinforced soil is installed.
	4. If approved by the modular block unit manufacturer, asphalt shingles may be used as shims between courses of block units that do not coincide with layers of geosynthetic reinforcement.  Use of other types of shim material is not permitted without p...
	5. Broken, chipped, stained, or otherwise damaged units shall not be placed in the wall.
	6. Cap units shall be secured with an adhesive in accordance with the modular block manufacturer’s recommendations.

	E. Welded Wire Fabric Form Installation
	1. Welded wire fabric baskets shall be installed at locations and elevations shown on the construction drawings.
	2. Basket forms shall be overlapped a minimum of 4 inches and secured with reinforcing steel wire.
	3. Steel struts shall be spaced no more than 24 inches O.C.

	F. Fill Soil Placement
	1. For MSE structures with modular block facing units, at elevations that correspond to layers of geosynthetic reinforcement, the top of the compacted soil lift behind the course of modular blocks shall be 2 inches above the top of modular blocks.
	2. Soil installed in the reinforced zone of the MSE structure shall be compacted as follows:
	3. Within 4 feet of the wall face, soil shall be compacted using only walk-behind equipment and to within 93 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 90 percent as measured in accordan...
	4. Within 18 inches of a pavement section, soil shall be compacted to within 100 percent of the maximum dry density as measured in accordance with ASTM D698 (standard Proctor) or to within 97 percent as measured in accordance with ASTM D1557 (modified...
	5. Soil shall be installed in lifts that do not exceed a compacted thickness of 8 inches.
	6. Compaction requirements for walls taller than 45 feet will be evaluated by the Owner on a case-by-case basis.
	7. Heavy (i.e. ride-on) equipment shall not be operated within 4 feet of the MSE structure face.
	8. At the end of each work day, the surface of the last lift of reinforced soil shall be graded away from the MSE structure face and compacted.
	9. General Contractor shall protect the MSE structure against surface water runoff at all times by using of berms, diversion ditches, temporary drains, and other measures necessary to prevent damage to the MSE structure.

	G. The tolerances for construction of a modular block retaining wall shall be as follows:
	1. Batter Tolerance - finished wall batter shall be within 2 degrees of the design batter for the specified modular block unit.
	2. Horizontal Tolerance – elevation of modular block units shall deviate no more than 1 inch over a span of 10 feet when measured using a straight edge placed horizontally across the top of the modular block course.
	3. Vertical Tolerance – wall face shall deviate no more than 2 inches over a span of 10 feet from a plane defined by a straight edge that is oriented vertically and placed against the wall face.


	4.05 OBSTRUCTIONS IN REINFORCED SOIL ZONE
	A. The MSE structure Contractor shall provide for obstructions in the reinforced soil zone in accordance with the construction drawings.
	B. If there are obstructions in the reinforced soil zone for which the construction drawings do not account, affected portion of the MSE structure shall not be built until a written description of the required procedures is provided by the DEOR.

	4.06 COMPLETION
	A. A minimum of 12 inches of low-permeability fill shall be placed over the reinforced soil zone of the MSE structure.  The soil shall be graded to prevent ponding of water behind the MSE structure.
	B. The General Contractor shall confirm that as-built modular block wall geometries conform to requirements  of this section.  The General Contractor shall notify the Owner of any deviations.
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	PART 1 -  GENERAL
	1.01 NATIONAL ACCOUNT PRICING
	1.02 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.03 SUMMARY
	A. Section Includes:
	1. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Dielectric fittings.
	9. Miscellaneous piping specialties.
	10. Sprinklers.
	11. Quick couplers.
	12. Drip irrigation specialties.
	13. Controllers.
	14. Boxes for automatic control valves.
	15. Flow Sensors
	16. Master Valves


	1.04 DEFINITIONS
	A. Circuit or Lateral Piping:  Downstream from control valve to sprinklers, drip emitters, drip tubing or drain valves.  Piping is under pressure only during remote control valve operation and flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	D. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.05 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Other Components.  The location of backflow preventers, mainline piping, remote control valve piping, flow sensors and master valve is approximate and should adhere to the following conditions:
	1. Backflow preventer should be located directly in line with water meter and in accordance with local water district regulations for setback from sidewalk, street and/or curbs.
	2. Mainline piping shall be located a minimum of 12” behind curbs or sidewalks. Alignment of mainline piping shall be straight runs with 90 degree intersections. Where piping must follow curvilinear boundaries, the degree of deflection should not exce...
	3. Sprinkler heads spacing and location are shown to provide 100% coverage within fixed or identified boundaries within the landscape. Sprinkler head spacing shall never be stretched beyond the rated radius of the sprinkler head being installed. Addit...
	4. Drip emitters and drip tubing locations shall be adjusted to fall within the drip line of the tree or shrub that is to be irrigated. Drip tubing spacing shall be adjusted to be evenly spaced within the designated planter or plant bed. Do not reduce...


	1.06 SUBMITTALS
	A. Product Data:  Irrigation product to be used shall be submitted as an upload to the Owner via “Civil Submittals” folder on Site Folio.
	1. As an alternative Product Data may be submitted in a quantity of 3 copies in 8-1/2” x 11” three ring notebooks, labeled with the date, job name, location, contractor name and contact number. Submittal shall contain a table of contents conforming to...
	2. The first submittal is expected to be complete with catalog cuts, circled model numbers, certificates of compliance for piping or PVC solvent, or other materials.
	3. Lowe’s expects no more than 2 submittals are necessary. Submittals exceeding two will be billed at an hourly rate of not less than $100.00/hour for a minimum of 2 hours. Each time notebooks are submitted a new submittal date shall be shown below th...
	4. Work may not be initiated without complete approval of the submitted information. Starting work without written consent by the Owner shall be at the contractor’s risk.

	B. Wiring Diagrams:  For power, signal, and control wiring if equipment includes wiring.
	C. Design Drawings:  Irrigation systems, drawn to scale, on which components are shown and coordinated with each other, using input from Installers of the items involved.  Also include adjustments necessary to avoid plantings and obstructions such as ...
	1. Drawings to include irrigation system design or shop drawings including but not limited to piping, sprinkler heads, valves, wiring, and controls.
	2. Drawings shall include layout referenced to adjacent rights-of –ways if required to be irrigated.
	3. Drawings shall show:
	a. Static pressure (psi) and gallons per minute (gpm) upon which the design is based;
	b. Complete system layout indicating placement of piping, controls, control boxes, valves, required sleeves, etc…
	c. All pipe sizes, materials and class ratings
	d. All manufacturers and model numbers
	e. Design calculations for each zone
	f. Specifications for each type of sprinkler head showing nozzle, spray pattern, radius, gpm/head, operation psi, size, etc…
	g. Detailed installation requirements must be provided for all irrigation system components
	h. A comprehensive written specification must accompany the drawings; and,
	i. All design, drawings, specifications and materials must be approved by the Owner prior to the start of any installation of the irrigation system.
	j. Design intent, inclusive of maximum flow rate, delivery water pressure and the number of stations that can be operated at one time.
	k. Drawing shall include a separate water meter dedicated for landscape irrigation.
	l. Indicate location of irrigation controller with 120 volt power. Controller shall be located as indicated on the Drawings.
	m. Drawings shall include a completed WeatherTRAK Smart Water Manager Installation and Programs Settings Worksheet.
	n. Indicate location and size of flow sensor and master valve.
	o. Indicate location of rain sensor transmitter in relationship to irrigation controller.


	D. Qualification Data:  For qualified Installer, see Part 1.06.
	E. Irrigation Zone Charts. Two color copies of irrigation zone charts shall be submitted before final payment can be made. Both charts shall be laminated and one chart shall be located within each controller for future reference.
	F. Controller Programming:  Complete the controller manufacturer’s site profile worksheet and provide two laminated copies, one that is left behind in the controller with the irrigation zone charts. Send a copy to HydroPoint Data Systems via fax or em...
	G. “As-Built” (Record) Drawings: The Contractor shall maintain one record set of drawings of the irrigation system in good condition at the site and mark on them the exact ‘record’. The Contractor shall make a daily record of all work installed during...
	1. At the time of the irrigation mainline test, the Contractor shall provide a preliminary set of “As-Built” (Record) drawings to the Owner.
	2. On or before the date of final inspection, the Contractor shall deliver 2 sets of As-Built drawings to the Owner. As-Built information furnished on a CD will take the place of one set of As-Built drawings. The delivery of this information shall not...

	H. Operation and Maintenance Data:  Contractor to furnish two (2) each for sprinklers, controllers and automatic control valves to include in operation and maintenance manuals. Manuals may be loose-leaf and shall contain complete exploded drawings of ...

	1.07 QUALITY ASSURANCE
	A. Installer Qualifications:
	1. Installation Contractor must have completed a WeatherTRAK Authorized Contractor Education program prior to installation of the WeatherTRAK Controller. Any Lowe’s contractor may obtain training in person or online at no cost by calling HydroPoint at...
	2. An employer of workers that include a Certified Irrigation Contractor qualified by The Irrigation Association, and partner with the EPA WaterSense Program www.epa.gov/watersense.  A listing of certified individuals can be found on The Irrigation As...
	3. A valid Landscape Contractor’s License (where required), and local business license.

	B. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety order of Division of Industrial Safety; the Uniform Building Code and other applicable laws and regulations, including any regulatory authorities hav...
	2. Should the contract documents be at variance with the aforementioned rules and regulations, notify the Owner for instructions before proceeding with work affected.

	C. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper ti...
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.

	D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application. Equipment powered by 120 volt power to be UL approved. Certificates of comp...
	E. Substitutions
	1. The Contractor shall submit reason for substitution request that supports design criteria. Submittal must be in written form. Reasoning shall support system improvements such as extended warranty, improvements to long-term system maintenance or usa...
	2. The Contractor shall use materials as specified on the drawings and within the specifications. Material other than that specified will be permitted only after written application by the Contractor and written approval by the Owner.
	3. Substitutions will only be allowed when in the best interest of the Owner.
	4. The installation of any approved substitution must be made to the satisfaction of the Owner and without additional cost.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping and fittings protected from direct sunlight by means of tarps, storage containers or other strategies to avoid long term exposure to UV rays.  Support to prevent sagging and bending.

	1.09 PROJECT CONDITIONS
	A. Interruption of Existing Water Service:  Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requirem...
	1. Notify Owner’s Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner’s written permission.


	1.010 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Gear Driven 2 units.
	2. Stream Spray Sprinklers:  5 units.
	3. Bubblers:  2 units.
	4. Emitters:  2 units.
	5. Drip-Tube System Tubing:  50 feet.
	6. Soaker Tubes:  50 feet.
	7. Quick Coupler Keys: Three quick coupler keys and matching swivel hose cells.
	8. Valve Keys: Two valve keys for gate valves
	9. Ball Valves: Two extra ball valve handles.
	10. Controller Keys: Two keys for each controller (note WeatherTRAK controller keys are owner furnished).
	11. Special Tools: Two sets of special tools required for removing, disassembling and adjusting each type of sprinkler and valve supplied on the project
	12. Valve Boxes: One complete valve box with covers.
	13. Lifting Tools: One cover lifting tool for valve box.
	14. Remote Control Valves: One valve diaphragm and solenoids.



	PART 2 -  PRODUCTS
	2.01 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. All piping shall be from virgin parent material. The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles and dents. All pipe shall be National Sanitation Foundation (NSF) appro...
	C. PVC Pipe:  Non Pressure Rated shall be Class 200.
	1. PVC Socket Fittings:  ASTM D 2466, Schedule 40.

	D. PVC Pipe, Pressure Rated:  ASTM D 2241, PVC 1120 compound, Schedule 40 or Class 315. Outside diameter of pipe shall be the same as iron pipe.
	1. Pipe shall be marked at intervals (not to exceed 5 feet) with the following: Manufacturer’s name or trade mark, nominal pipe size, schedule, PVC type and grade, SDR rating class, working pressure at 73 degrees and NSF approval.
	2. When connection is plastic to metal, male adapters shall be hand tightened, plus one turn with a strap wrench.
	3. PVC Socket Fittings:  ASTM D 2467 and D-2467-73 NSF approved, Schedule 40.
	4. PVC Socket Unions:  Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends, Schedule 40.
	5. Sleeves: Piping for sleeving shall be high impact type pipe PVC 2110, minimum Schedule 40.
	a. Main and lateral line sleeves are to be at minimum 2 times the diameter of the largest pipe to be sleeved.
	b. Control wire sleeves shall be sufficient to hold the quantity of control and common wires. Electrical wires are not to be placed in the same sleeve with water pipes.



	2.02 PIPING JOINING MATERIALS
	A. Pipe-Flange Gasket Materials:  AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick unless otherwise indicated; full-face or ring type unless otherwise indicated.
	B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. Galvanized piping shall not be permitted; where a short length of ferrous piping is required, threaded brass piping shall be used.
	C. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.
	D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	E. Solvent Cements for Joining PVC Piping:  ASTM D 2564.  #705 Gray NSF approved. Include primer according to ASTM F 656.
	F. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer unless otherwise indicated.

	2.03 ENCASEMENT FOR PIPING
	A. Standard:  ASTM A 674 or AWWA C105.

	2.04 MANUAL VALVES
	A. Curb Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, shall be manual angle valve, provide product indicated on Drawings.
	2. Description:
	a. Standard:  AWWA C800.
	b. NPS 1 (DN 25) and Smaller Pressure Rating:  100 psig (690 kPa).
	c. Body Material:  Brass or bronze with ball or ground-key plug.
	d. End Connections:  Matching piping.
	e. Stem:  With wide-tee head.


	B. Curb-Valve Casing:
	1. Standard:  Similar to AWWA M44 for cast-iron valve casings.
	2. Top Section:  Telescoping, of length required for depth of burial of curb valve.
	3. Barrel:  Approximately 3-inch (75-mm) diameter.
	4. Plug:  With lettering "WATER."
	5. Bottom Section:  With base of size to fit over valve.
	6. Base Support:  Concrete collar.

	C. Shutoff Rods for Curb-Valve Casings:  Furnish one steel, tee-handle shutoff rod(s) with one pointed end, stem of length to operate deepest buried valve, and slotted end matching curb valve for Project.
	D. Bronze Ball Valves:
	1. Basis-of-Design Product:  Use only full-port models to reduce friction loss. Provide product indicated on Drawings or comparable product by one of the following:
	a. American Valve, Inc.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Crane Co.; Crane Valve Group; Crane Valves.
	d. Hammond Valve.
	e. Lance Valves; a division of Advanced Thermal Systems, Inc.
	f. Legend Valve.
	g. Milwaukee Valve Company.
	h. NIBCO INC.
	i. Red-White Valve Corporation.
	j. Watts Regulator Co.; a division of Watts Water Technologies, Inc.

	2. Description:
	a. Standard:  MSS SP-110.
	b. SWP Rating:  150 psig (1035 kPa).
	c. CWP Rating:  600 psig (4140 kPa).
	d. Body Design:  Two piece.
	e. Body Material:  Bronze.
	f. Ends:  Threaded or solder joint if indicated.
	g. Seats:  PTFE or TFE.
	h. Stem:  Bronze.
	i. Ball:  Chrome-plated brass.
	j. Port:  Full



	2.05 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cash Acme; a division of The Reliance Worldwide Corporation.
	b. Conbraco Industries, Inc.; Apollo Valves.
	c. Honeywell International Inc.
	d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:
	a. Standard:  ASSE 1003.
	b. Body Material:  Bronze for NPS 2 (DN 50) and smaller; for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
	c. Pressure Rating:  Initial pressure of 150 psig (1035 kPa).
	d. End Connections:  Threaded for NPS 2-1/2 (DN 50) and smaller; flanged for NPS 3 (DN 65 and DN 80).
	e. Pressure regulator shall exceed the measured incoming delivery pressure to be regulated.


	B. Plastic Pressure Regulating Valves for Drip Control Kit:
	1. Basis of Design Product: Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Senninger
	b. Rainbird PRF series
	c. Hunter Industries, Inc., PCZ Series Drip Zone Valve Kit

	2. Description:
	a. Main Valve Body: high impact plastic, cycolac-plastic or glass-reinforced plastic.
	b. Pattern: in-line.
	c. Trip: high impact plastic
	d. End Connections: female or male IPS threaded connections. Socket-type, solvent welded connections are not acceptable.


	C. Water Control Valves:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. CLA-VAL Automatic Control Valves.
	b. Flomatic Corporation.
	c. OCV Control Valves.
	d. Watts ACV; a division of Watts Water Technologies, Inc.
	e. Zurn Plumbing Products Group; Wilkins Water Control Products.

	2. Description:  Pilot-operation, diaphragm-type, single-seated main water control valve.  Include small pilot control valve, restrictor device, specialty fittings, and sensor piping.
	a. Main Valve Body:  Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior epoxy coating; or stainless-steel body.
	b. Pattern:  Angle-valve design.
	c. Trim:  Stainless steel.
	d. Pressure Rating:  Initial pressure of 150 psig (1035 kPa) minimum.
	e. End Connections:  Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65) and larger.



	2.06 AUTOMATIC CONTROL MASTER VALVES
	A. Bronze, or Cast Iron Automatic Control Normally Open Models for Master Valves:
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	Superior Model 3100 or 3300 series
	Bermad Model 100 Series w/ ASCO low current draw solenoid
	Griswold Model 2160
	Wilkins series
	2. Description:  Cast-bronze body, normally open, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.07 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves (Normally Closed and Open Models):
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol 100 Series, 200B Series
	b. Hunter Industries Incorporated ICV Valve
	c. Rain Bird Corporation PEB or PESB Series
	d. Toro Company (The); Irrigation Division 252 or P-220 Series

	2. Description:  Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.

	B. Pressure Regulating Valves (Normally Closed Only –NOT Allowed for Drip Applications):
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, P220 Series
	b. Rainbird, PESB-R Series, EFB-CP Series
	c. Hunter HBV Series, ICV Series

	2. Description:
	a. Cast bronze bodies and bonnets or for plastic models, glass-enforced nylon material including valve bonnet. Pressure regulation device can be a permanent or after –sale accessory as needed. Pressure regulation range shall be from 15 to 220 PSI.



	2.08 DRIP FILTERS
	A. Drip Filters
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Toro, Plastic Y Filters
	b. Rainbird, RBY Filters
	c. Hunter Industries Inc., HY Filters

	2. Description:
	a. Case: High impact plastic or glass-reinforced nylon
	b. Screen: Removable stainless steel or plastic mesh
	c. Inlet: Male or female IPS threads.



	2.09 WIRED OR WIRELESS RAIN OR RAIN/FREEZE SENSORS
	A. Rain Sensors
	1. National Account Product (Owner furnished with WeatherTRAK Controller package).
	2. Manufacturers: Subject to compliance with requirements, one of the following will be part of the irrigation controller package:
	a. Irritrol, RFS 1000 Wired or Wireless Rain/Freeze Series
	b. Toro, TWRS Wired or Wireless Rain/Freeze Series
	c. Hunter, Wired or Wireless Rain-Clik



	2.10 AUTOMATIC DRAIN VALVES
	A. Description:  Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.11 TRANSITION FITTINGS
	A. General Requirements:  Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.
	B. Transition Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Manufacturing.
	b. Dresser, Inc.; DMD Division.
	c. Ford Meter Box Company, Inc. (The).
	d. JCM Industries.
	e. Smith-Blair, Inc; a Sensus company.
	f. Viking Johnson.

	2. Description:  AWWA C219, metal sleeve-type coupling for underground pressure piping.

	C. Plastic-to-Metal Transition Fittings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Harvel Plastics, Inc.
	b. Spears Manufacturing Company.

	2. Description:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-socket or threaded end.

	D. Plastic-to-Metal Transition Unions:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Colonial Engineering, Inc.
	b. NIBCO INC.
	c. Spears Manufacturing Company.

	2. Description:  MSS SP-107, PVC four-part union.  Include one brass or stainless-steel threaded end, one solvent-cement-joint or threaded plastic end, rubber O-ring, and union nut.


	2.12 MISCELLANEOUS PIPING SPECIALTIES
	A. Water Hammer Arresters:  ASSE 1010 or PDI WH 201, with bellows or piston-type pressurized cushioning chamber and in sizes complying with PDI WH 201, Sizes A to F.
	B. Pressure Gages:  ASME B40.1.  Include 4-1/2-inch- (115-mm-) diameter dial, dial range of two times system operating pressure, and bottom outlet.

	2.13 SPRINKLERS
	A. General Requirements:  Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html
	b. Rain Bird Corporation. (1-800-724-6247. http://www.rainbird.com/contact.htm
	c. Toro Company (The); Irrigation Division. 888-384-9939.  http://www.toro.com/contact/index.html

	2. Description:
	a. Body Material:  ABS.
	b. Retraction Spring:  Stainless steel.
	c. Internal Parts:  Corrosion resistant.
	d. Pressure regulating


	C. Plastic, Pop-up “Fixed” Stream Spray Sprinklers with a 40 psi internal pressure regulator due to the optimum performance of a MP Rotator Nozzle:
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS.
	b. Nozzle:  MP Rotator.
	c. Retraction Spring:  Stainless steel.
	d. Internal Parts:  Corrosion resistant.
	e. Pattern:  Adjustable, with flow adjustment.
	f. 40 psi internal pressure regulator


	D. Plastic Flood Bubblers (Pressure Compensating)
	1. Manufacturers: Subject to compliance with requirements, provide product indicated on the drawings or comparable product by one of the following:
	a. Irritrol, 533 Bubbler Series
	b. Toro, 571 Flood Bubbler Series
	c. Rain Bird, 1400 Series
	d. Hunter PCB or PCN Bubbler Series

	2. Description
	a. Body Material: Corrosion-proof and rubber construction
	b. Pattern: Full circle
	c. Pressure: Pressure regulating
	d. Threads: ½” internal, IPS female threads.


	E. Plastic Shrub Sprinklers (only if used, see Lowe’s Development Criteria):
	1. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	a. Hunter MPR40 with MP Rotator Nozzle by Hunter Industries Incorporated. 760-591-7383. http://www.hunterindustries.com/Corporate/contact_us.html

	2. Description:
	a. Body Material:  ABS or other plastic.
	b. Pattern:  Adjustable, with flow adjustment.
	c. 40 psi internal pressure regulator



	2.14 QUICK COUPLERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Buckner; a division of Storm Manufacturing Group Inc.
	2. Hunter Industries Incorporated.
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Description:  Factory-fabricated, bronze or brass, two-piece assembly.  Include coupler water-seal valve; removable upper body with spring-loaded or weighted, rubber-covered cap; hose swivel with ASME B1.20.7, 3/4-11.5NH threads for garden hose on ...
	1. For sites that use recycled or reclaimed water, use Acme-style quick couplers with purple-coded covers.


	2.15 DRIP EMITTER SPECIALTIES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hunter Industries Incorporated
	2. Netafim
	3. Rain Bird Corporation.
	4. Toro Company (The); Irrigation Division.

	B. Freestanding Emitters:  Device to deliver water at approximately 20 psig (138 kPa).
	1. Body Material:  PE or vinyl, with flow control.
	2. Riser to Emitter:  PE or PVC flexible tubing.

	C. Manifold Emitter Systems:  Manifold with tubing and emitters.
	1. Manifold:  With multiple outlets to deliver water to emitters.
	a. Body Material:  Plastic.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.
	3. Emitter:  Device to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.


	D. Multiple-Outlet Emitter Systems:  Emitter with tubing and button-type outlets.
	1. Emitter:  With multiple outlets to deliver water to remote outlets.
	a. Body Material:  Plastic, with flow control.
	b. Outlet Caps:  Plastic, for outlets without installed tubing.
	c. Operation:  Automatic pressure compensating.
	d. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).

	2. Tubing:  PE or PVC; 1/8-inch (3-mm) minimum ID.

	E. Drip Tubes with Direct-Attached Emitters:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	3. Drip tubing emitters shall be pressure compensating.
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	F. Drip Tubes with Remote Discharge:
	1. Tubing:  Flexible PE or PVC with plugged end.
	2. Emitters:  Devices to deliver water at approximately 20 psig (138 kPa).
	a. Body Material:  PE or vinyl, with flow control.
	b. Mounting:  Inserted into tubing at set intervals.


	G. Tree Root Watering Emitters:
	1. Hunter Industries, Inc., Hunter RZW specialty emitter.

	H. Off-Ground Supports:  Plastic stakes.
	I. Application Pressure Regulators:  Brass or plastic housing, NPS 3/4 (DN 20), with corrosion-resistant internal parts; capable of controlling outlet pressure to approximately 20 psig (138 kPa).
	J. Filter Units:  Brass or plastic housing, with corrosion-resistant internal parts; of size and capacity required for devices downstream from unit.
	K. Air Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.
	L. Vacuum Relief Valves:  Brass or plastic housing, with corrosion-resistant internal parts.

	2.16 CONTROLLERS
	A. Manufacturers:  Subject to compliance with requirements, no substitutions will be accepted, provide product by:
	1. WeatherTRAK Smart Water Manager with 5 years ET Everywhere Service (National Account Pricing, furnished by Owner).

	B. WeatherTRAK Smart Water Manager 18-48 stations in 6-station increments or for systems less than 18 stations WeatherTRAK Light Commercial 6-18 stations in 6 station increments as approved by Lowe’s Design Engineering Director:
	1. Interior Control Enclosures:  UL compliance NEMA 3R rated, drip-proof, with key-lock entry and two matching keys.
	a. Body Material:  WeatherTRAK Smart Water Manager is Powder-coated cold-rolled steel WeatherTRAK Light Commercial is plastic.
	b. Mounting:    Surface type for wall.

	2. Control Transformer:  80-VA, 3.2 amp dual voltage (120 or 240 volts) with internal thermal fuse. Additional fuse protection shall be available on the power distribution PCB.
	3. Timing Device:  Adjustable, 24-hour, with 4 automated programming functions available for each station independently. Controller shall be capable of watering on any one of seven day water modes that can be assigned to any one of four programs.
	a. Non-volatile Memory: Real-time clock shall hold data for a period of 7-10 days, while all programming data shall be stored in non-volatile memory for up to 10 years.

	4. Sensor Compatibility:  Controller shall be compatible with both a wired or wireless rain sensor and Data Industrial IR-220 Series flow sensor series from 1” up to 4” size as well as “Insert-Type” models.
	5. Hand-held Remote Compatibility: The controller shall have direct compatibility with Rain Master “Pro MAS UA” and TRC “Commander” series hand-held remotes with cable extension from the receiver to the ET Pro2 central faceplate.
	6. Communication: Controller shall come standard with a wireless GPRS radio that provides two-way Internet communication between the controller and a web-based, password secured central software. This web application software shall have the ability to...
	7. Weather-Based Data: The controller shall be capable of receiving daily weather updates in the form of ET and adjusting a baseline calculated run time previously determined by the controller by integrating site and environmental values on a station ...
	8. Manual Watering: The controller shall have the ability to manually operate a single or all stations with user-defined run times from 1-99 minutes.
	9. AC Compatibility: The controller shall be compatible with optional AC input surge protection devices where applicable.
	10. Weather Validation: Daily ET data delivered to the controller shall be validated by internal climatologists before being sent to the controller. Direct connection to an on-site or off-site weather station without validation of delivered ET will no...


	2.17 Conduit: Underground plastic conduit for remote control wire to the controller or from the flow sensor to the controller shall be Schedule 80 Class III. FS W-C1094. Piping sweeps shall have a minimum radius of 12”.
	a. Feeder-Circuit Cables:  No. 12 AWG minimum, between building and controllers.
	b. Remote Control Wire: No. 14 AWG minimum, between controllers and automatic control valves (#12 AWG minimum for runs over 2,500 LF); color-coded different from feeder-circuit-cable jacket color; with insulation of different colors for different area...
	c. Wiring Splicing Materials:  Manufacturer's packaged kit consisting of insulating, spring-type wire-nut or connector, epoxy resin moisture seal, plastic molded enclosure, suitable for direct burial applications.
	1) 3M Direct Bury (DBY) splice kits by 3M Corporation, Austin, TX (512) 984-5667, no other equal will be accepted.


	2.18 Wiring: 493, Type UF multiconductor, with solid-copper conductors; insulated cable; suitable for direct burial. For wire installed in conduit use stranded THWN, 12 gauge wire per local and state electric code
	2.19 BOXES FOR AUTOMATIC CONTROL VALVES/QUICK COUPLERS
	A. Polymer-Concrete (or Injected Mold, or Structural Foam HDPE) Boxes:
	1. Location: Valve boxes shall be located in pervious landscape areas and shall not be subject to high traffic loading.
	2. Manufacturers: Valve boxes shall be constructed of polymer-concrete, injected-molded, or structural foam HDPE resin. Subject to compliance with requirements, provide products by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. Rain Bird VB-STD series.

	3. Description:  Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size:  As required for valves and service.
	b. Shape:  Valve Box shall be Rectangular. Shut off Valves and Quick Coupler Valves shall be Round.
	c. Sidewall Material:  Polymer concrete or injected molded structural foam HDPE resin with lateral and vertical sidewall design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	d. Cover Material: Reinforced polymer concrete, or injected molded structural foam HDPE resin with cover design loading of 5000 lb (2268 kg) minimum over 10 by 10 inches (254 by 254 mm) square.
	1) Color: Box and Lid to be green. (Local ordinances may require lids or boxes or both to be purple when recycled or reclaimed water is used – box and lid color shall be per local ordinance when recycled or reclaimed water is used).
	2) Lettering:  "VALVE BOX."



	B. Drainage Backfill:  Cleaned gravel or crushed stone, graded from 3/4 inch (19 mm) minimum to 3 inches (75 mm) maximum.

	2.20 FLOW SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following; Creative Sensor Technology FSI-T10, FSI-T15 and FSI-T20 or Data Industrial – IR-220 Series (Badger Meter).  Only these models have direct compatibili...


	PART 3 -  EXECUTION
	3.01 GENERAL
	A. Existing utilities: Irrigation Contractor shall contact all appropriate utility companies prior to beginning installation, to locate underground utilities. Installation shall not commence until all underground utilities are located and marked.
	B. Schedule: The Irrigation Contractor shall carefully schedule the work with the Landscape Contractor in order to coordinate with other Site Contractors, Developers and Subcontractors. Schedule installation after completion of site grading. Irrigatio...
	C. Prior to Installation: Verify that the point of connection, flow rate, and static and dynamic pressures meet design criteria. Review planting plans in order to minimize conflicts between larger plant materials and irrigation heads. Review construct...
	D. Layout: It is the Contractor’s responsibility to establish the location of all sprinkler heads in order to assure full and complete coverage (with 100% overlap) of all areas. Contractor shall make any necessary minor adjustments to layout as requir...
	1. Where possible, use same sprinkler with different nozzle that increases the radius to provide head-to-head coverage. Increase pipe sizing as needed to prevent hydraulically overloading the valve zone or causing unacceptable friction losses (higher ...
	2. For mainline pipe shown crossing parking lots, or parking lot islands, the mainline pipe shall be 12” inside the planting curbing. Avoid planting trees or shrubs directly above the mainline whenever possible.
	3. Do not install more than one remote control valve in a single rectangular valve box.
	4. Install quick couplers in 10” round valve boxes.
	5. If valve boxes are located in parking lot islands, install 6” from back of curb and away from corners where errant vehicular traffic may cause damage.
	6. Lay out work as accurately as possible to the submitted shop drawings.
	7. Sleeves are required wherever piping or electrical wires are placed under paved surfaces. Install sleeves prior to commencement of paving.
	8. Pipe sizes shall conform to those shown on the Drawings. Pipe size and valve size may not be changed unless approved in writing by the Owner.
	9. Where piping is shown on Drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planting (pervious) areas.

	E. Design Changes: Monetary consideration will not be made for any design change without written request by the Contractor and written approval by the Owner prior to implementing the change in the field. Monetary compensation for a design change appro...

	3.02 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 2 Section 02300 “Earthwork”.
	1. Perform all excavation as required for installation of the work included under this Section including shoring of earth banks if necessary. Restore all surfaces, existing underground installations, or other improvements damaged or cut as the result ...
	2. Should utilities not shown on the drawings be found during excavations, Contractor shall promptly notify the Owner for instructions as to further action. Failure to do so will make the Contractor liable for any and all damage thereto arising from h...
	3. Trenches shall be open vertical sided construction wide enough to provide free working space around work installed and to provide ample space for backfilling and compacting.
	4. When 2 pipes are to be placed in the same trench, a 6 inch space is to be maintained between pipes. The Contractor shall not install 2 pipes with one directly above the other.
	5. Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	6. All laterals and mainline trenches shall be sufficiently sloped to provide positive drainage through drain valves.
	7. Backfill into trenches once mainline piping, conduit or remote control wires have been installed shall be placed in 4” lifts and compacted to a minimum of 90%. Mechanical whackers or sheep foot shall be used to obtain this level of compaction. Usin...

	B. Install warning tape directly above pressure piping, 12 inches (300 mm) below finished grades, except 6 inches (150 mm) below sub-grade under pavement and slabs.
	C. Provide minimum cover over top of underground piping according the Drawing or at minimum provide  the following depths of cover:
	1. Irrigation Main Piping:  Minimum depth of 24 inches (600 mm) below finished grade, or not less than 12 inches (300 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping:  18 inches (300 mm).
	3. Drain Piping:  12 inches (300 mm).
	4. Sleeves:  24 inches (600 mm).
	5. Control Wires: 18 inches (300 mm).


	3.03 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system.  Obtain Architect's approval before excavation.

	3.04 PIPING INSTALLATION
	A. Location and Arrangement:  Drawings indicate location and arrangement of piping systems.  Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. General:
	1. All pipe, fittings and valves shall be carefully placed in the trench. Interior of pipes shall be kept free from dirt and debris and open ends shall be closed by approved means when installation is not in progress.
	2. All lateral connections and other connections shall be made to the side of the mainline pipe, no top of pipe connections will be allowed.

	C. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	D. Install pipes in trench bedded at least 2 inches of finely divided material with no rocks or clods over 1 inch diameter to provide uniform bedding. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction. One ...
	E. Does not lay PVC pipe when there is water in the trench.
	F. Cutting PVC pipe will be with pipe cutter or hacksaw to ensure a square and even cut. Burrs at the cut ends shall be removed prior to installation of the pipe.
	G. Install piping free of sags and bends.
	H. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	I. Install fittings for changes in direction and branch connections.
	J. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	K. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	L. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C).  Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	M. Install piping in sleeves under parking lots, roadways, and sidewalks.
	N. Install sleeves made of PVC pipe and socket fittings, and solvent-cemented joints.
	O. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. NPS 1-1/2 (DN 40) and Smaller:  Plastic-to-metal transition fittings.
	b. NPS 2 (DN 50) and Larger:  AWWA transition couplings.



	3.05 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Plastic Sprinkler Heads and Remote Control Valves shall use Teflon tape only. Teflon paste or joint compound is strictly forbidden from use.
	3. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe sections that have cracked or open welds.
	4. Use strap-type friction wrench to tighten.
	5. When connection is plastic to metal, male adapters shall be used. Male adapters shall be hand tightened plus one turn with the strap wrench.

	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping:  Join according to ASTM D 2855.
	4. Joints shall be allowed to cure a minimum of one hour before applying any external stress on the piping and at least 24 hours before placing the joint under water pressure unless otherwise specified by the manufacturer.


	3.06 VALVE INSTALLATION
	A. Valve Boxes:
	1. Valve boxes shall be set 1” above finish grade in lawn landscape planting areas and 3” above finish grade in landscape planting beds where mulch will be applied.

	B. Shut-Off Valves: Shall be installed at the following locations (all in planted or lawn areas):
	1. After backflow preventer and prior to main supply loop.
	2. Between mainline and each remote control valve.
	3. All shut-off valves to be placed in valve boxes.

	C. Irrigation Control Valves/ Master Valves:  Shall be installed as shown in details and in accordance with manufacturer’s instructions and these specifications.
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Pressure regulating valves shall be adjusted so the most remote sprinkler heads operate at pressure specified.
	3. For valve boxes that incorporate drip valve assemblies, oversized or elongated boxes shall be used. The placement of the remote control valve, pressure regulator and filter shall allow the filter to be serviced (removed and replaced) within the val...
	4. Remote control and master valves shall be set plumb and level (parallel to piping) unless otherwise noted.
	5. No more than one remote control valve per valve box shall be installed which shall be placed parallel to one another whenever possible.

	D. Quick Coupling Valves:
	1. In valve boxes grouped together and no closer than 12 inches to walkway edges, buildings and walls.
	2. Installed on 3 elbow PVC Schedule 80 swing joint assembly.

	E. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	1. Install valves and PVC pipe with restrained, gasket joints.

	F. Pressure-Reducing Valves:  Install in boxes for automatic control valves.
	G. Drain Valves:  Install one (1) at mainline and one (1) per lateral line in underground piping in boxes for automatic control valves and at sufficient intervals to provide complete drainage of all piping

	3.07 SPRINKLER INSTALLATION
	A. General: All sprinkler heads within a zone shall be of the same type and have matched precipitation rates and shall operate at the same pressure. All sprinkler heads shall be pop-up type; permanent shrub risers are not permitted.
	B. Layout: Shrub beds and lawn areas are to be on separate valves (zones).
	1. Place part-circle pop-up sprinkler heads 6 inches from the edge of adjacent walks, curbs and mowing bands or paved areas.
	2. All sprinkler heads are to be adjusted for the proper radius and direction of spray pattern to prevent over spraying onto walks pavement or buildings.
	3. Heads are to be placed perpendicular to finished grade unless otherwise indicated on the Drawings.
	4. Sprinkler heads installed in lawn areas where turf has not been established shall be set 1 inch above the proposed finished grade. Heads installed in this manner will be lowered to grade when the turf is sufficiently established to allow walking on...

	C. Thoroughly flush out all water lines under a full head of water before installing heads, valves, and quick couplers. Maintain flushing for a minimum of three minutes at the valve located furthest from the water supply. Cap or plug all openings to p...
	D. Install sprinklers at manufacturer's recommended heights.
	E. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 2 inches (50 mm) from other boundaries unless otherwise indicated.

	3.08 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. General: Type, arrangement, sizes, water flow data and mounting heights (when shown on the Drawings) as shown on Drawings and Details.
	1. Install freestanding emitters on pipe riser to mounting height indicated.
	2. Install manifold emitter systems with tubing to emitters.  Plug unused manifold outlets.  Install emitters on off-ground supports at height indicated.
	3. Install multiple-outlet emitter systems with tubing to outlets.  Plug unused emitter outlets.  Install outlets on off-ground supports at height indicated.
	4. Install drip tubes with direct-attached emitters on ground.
	5. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	6. Install off-ground supports of length required for indicated mounted height of device.
	7. Install application pressure regulators in piping near device being protected, and in control-valve boxes.
	8. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.


	3.09 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install interior controllers on wall.
	1. Controller shall be wall mounted in a locking box as shown on the Irrigation Drawings.
	2. Suitable electrical supply to be supplied by the Electrical Subcontractor. Applicable electrical codes from the regulatory jurisdiction shall take precedence in connecting the 110 volt electrical service to the controller. All high voltage wire sha...
	3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	4. Install anchor bolts to elevations required for proper attachment to supported equipment.
	5. Install controller. Connect remote control valves to controller in sequence to correspond with station setting beginning with number 1, then number 3, then 3 etc…

	B. Install control cable in same trench as irrigation piping and at least 2 inches (51 mm) beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas. Where m...
	C. Provide expansion curl in control cable at intervals of 100 LF. Expansion curls are formed by wrapping at least 5 turns of wire around a one inch diameter pipe, then withdrawing the pipe.
	D. The main line shall have two spare wires installed its entire length and to the automatic controller. Label each end “Spare Wire”. A spare wire shall be installed and terminated with a 3DBY connector at each valve manifold. These un-used wires shal...

	3.10 CONNECTIONS
	A. Comply with requirements for piping specified in Division 2 Section 02510 “Water Distribution” for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general arrangement...
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.11 FLOW SENSORS
	A. Locate the flow sensor downstream of the master valve and upstream of the first remote control valve within a valve box.
	B. Flow meter size should be specified to operate within the irrigation system’s hydraulic requirements.  In some cases the flow meter size may be smaller than the specified mainline pipe.
	C. Install the flow sensor in a vertical orientation by using the solvent weld fittings to connect into the mainline pipe.  Locate the molded arrow on top of the flow sensor insert and confirm this is pointing parallel to the direction of water flow. ...
	D. Follow recommended reduction in mainline pipe sizing upstream and downstream of the flow sensor avoiding any changes in pipe direction within 5 pipe diameters downstream of this installation.
	E. Use a twisted pair of solid copper wire suitable for direct burial to connect the flow sensor to the controller.  Before making connection to the flow sensor, verify wire continuity with a multi-meter via an Ohms check.  Twist the field wires toget...
	F. Sensor wire shall be continuous without any wire splices unless absolutely necessary.  If necessary, locate wire splice in a round valve box that is clearly marked on the “as-built” drawings as a flow sensor junction box.
	G. Make a water-tight connection between the flow sensor wire and the direct burial wire back to the controller with 3M DBY connectors or an approved equal.
	H. Maximum cable length for 14 AWG wire shall not exceed 2500 linear feet. Be sure to leave sufficient flexibility in the wire to allow for changes in direction or for future servicing.
	I. Use different colored wire to distinguish between the red wire (+) and black wire (-).  Polarity must be maintained with terminating into the Flow sensor input in the irrigation controller.
	J. Do not place flow sensor wire in the same trench as any high voltage wires (120 volts and higher).  If flow sensor wire must cross over high voltage wires, it shall be done perpendicular to the high voltage line and have at least 10” of vertical se...
	K. Set the High Flow threshold value to be slightly higher than the station with the highest GPM demand.  Set the High Flow delay period depending on the irrigation system’s layout and mainline length.
	L. Set the No Flow threshold value slightly higher than the station with the lowest GPM.  Again set the No Flow delay period depending on the irrigation system’s layout and mainline length.
	M. Set the Leak Detection threshold value above the expected flow value for a single quick coupler or hose bib.  Again set the Leak Detection delay period depending on the irrigation system’s layout and mainline length.
	N. Conduct a test of each of these flow monitoring functions once the irrigation system is complete as part of the acceptance of this phase of installation.

	3.12 RAIN SENSORS AND RAIN/FREEZE
	A. Install owner-furnished product.
	B. Install in sensible place that will capture rain water effectively without overhead interference and with receivers mounted outside of any metal enclosures. Install wired type rain sensor wires to RS port on controller.  Activate the rain sensor pe...

	3.13 IDENTIFICATION
	A. Identify system components.  Comply with requirements for identification.
	B. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text:  Affix controller name (e.g. “Controller A”) on inside of controller cabinet door with letters minimum 1 inch high. Affix a non-fading copy of irrigation diagram to cabinet door below controller name. Irrigation diagram to be sealed between t...
	2. Text: In addition to identifying each unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	C. Equipment Tags: Install printed or engraved plastic-laminate remote control valve numbers corresponding to zones assigned on the Controller for each remote control valve. Tag number shall be affixed to remote control valve inside of valve box.
	D. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 2 Section "Earthwork" for warning tapes.

	3.14 FIELD QUALITY CONTROL
	A. Tests and Inspections: All testing shall be completed under the supervision of the Owner or Owner’s Representative. Submit written requests for inspections to the Owner at least 3 days prior to the anticipated inspection date. The Contractor is sol...
	B. Contractor shall test the completed system to verify that the system operates according to the design criteria.
	C. The Contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work at all times. Any work covered (out of view) without approval of the Owner must be uncovered, if required for examination at the Contrac...
	D. Irrigation inspections shall consist of:
	1. Mainline Pressure “Hydrostatic” Test
	2. Leak Test
	3. Coverage Test
	4. Operational Test
	5. Final Inspection

	E. Mainline Pressure “Hydrostatic” Test: Shall be an inspection of the completed mainline installation prior to backfilling trenches, after welded PVC joints have cured as per manufacturer’s instructions. If mainline trenches are backfilled prior to c...
	1. Test to be completed after irrigation mainline, gate valves and quick couplers have been installed but prior to installing remote control valves.
	2. Open all isolation valves, fill all lines with water and shut off at meter. Pressurize the main with air to 100 psi and monitor gage for pressure loss for 4 hours. Leave fittings exposed throughout testing. Pressure mainline via a hand pump or air ...
	3. Leaks resulting from tests shall be repaired and tests repeated until system passes. Test all isolation valves for leakage. No additional work or payments will be allowed until all leaks are repaired and the pressure test requirements are met as no...

	F. Leak Test: Shall be an inspection of the completed installation of non-pressurized laterals.
	1. Test piping after laterals and risers are installed and system is fully operational. Charge system and leave trenches open to detect possible leaks.
	2. Repair leaks and retest until no leaks exist.

	G. Coverage Test: After installation of sprinkler heads, adjust sprinkler heads for proper radius and direction of spray pattern to prevent over spraying onto walks, pavement or building.
	H. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	1. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
	2. Any irrigation product will be considered defective if it does not pass tests and inspections.

	I. Final Inspection: Conduct final inspection in conjunction with the final inspection of lawn, shrub and tree planting.
	1. Final Inspection will not occur without the Owner’s possession of “As-Built” record drawings and without completing previously noted corrections, or without preparing the system for inspection

	J. Prepare test and inspection reports.

	3.15 PROGRAMMING
	A. Complete the WeatherTRAK Smart Water Manager Installation & Program Settings Worksheet, leave copy with controller and send copy to HydroPoint Data Systems via fax or email.  If the worksheet was already prepared, verify settings and correct as nec...
	B. Run each zone manually and walk site to complete WeatherTRAK Program Worksheet (provided with each controller). Program worksheet is a simple punch list that documents zone by zone site data including sprinkler type, soil type, plant type, sun expo...
	C. Enter set up information including date, time, time-zone and maximum active stations.
	D. Program days and times. Enter desired water day patterns, start times and water windows to meet site needs.
	E. Program stations in automatic mode by setting each station to Auto and then entering data from Program Worksheets including sprinkler type, soil type, plant type, sun exposure and slope (precipitation rate and root depth are adjustable for maximum ...
	F. For newly planted landscapes: stations and zones should be programmed in “User NO ET Mode” for a period of time (ranging from 15 to 45 days) to establish roots before being switched to “Auto Mode”. In “User NO ET Mode”, WeatherTRAK controller can b...

	3.16 STARTUP SERVICE & SERVICE ACTIVATION
	A.  Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.

	B. Service Activation
	1. NOTE:  SIMPLY STARTING-UP THE CONTROLLER AND RUNNING ON “USER NO-ET” MODE IS INCOMPLETE SERVICE ACTIVATION.  USER-NO ET MODE WILL NOT REALIZE WATER SAVINGS ANTICIPATED BY THE OWNER.
	2. Activate service to controller(s) by calling WeatherTRAK Customer Service at (800) 362-8774.
	3. Have ready: Controller Serial Number(s), Customer Name and Controller Address (process should take 7-10 minutes).


	3.17 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with turf areas and not more than 1/2 inch (13 mm) above, finish grade.

	3.18 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.19 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.20 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping, shall be the following:
	1. SDR 21, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping, shall be  the following:
	1. SDR 26, PVC, pressure-rated pipe; Schedule 40, PVC socket fittings; and solvent-cemented joints.

	E. Underground Branches and Offsets at Sprinklers and Devices:  Schedule 40, PVC pipe; threaded PVC fittings; and threaded joints.
	1. Option:  Plastic swing-joint assemblies, with offsets for flexible joints, manufactured for this application.

	F. Risers to Aboveground Sprinklers and Specialties:  Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.
	G. Drain piping shall be the following:
	1. Schedule 40, PVC pipe and socket fittings; and solvent-cemented joints.


	3.21 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves:  Use the following:
	1. NPS 2 (DN 50) and Smaller:  Curb valve, curb-valve casing, and shutoff rod.
	2. NPS 3 (DN 80) and Larger:  Iron Gate valve, resilient seated; Iron Gate valve casing; and operating wrench (es).

	B. Throttling-Duty Valves:
	1. NPS 2 (DN 50) and Smaller:  Plastic automatic control valve.
	2. NPS 2-1/2 and NPS 3 (DN 65 and DN 80):  Plastic automatic control valve.

	C. Drain Valves:
	1. NPS 1/2 and NPS 3/4 (DN 15 and DN 20):  Automatic drain valve.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Chain-Link Fences and Gates.

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete equipment bases/pads for gate operators, drives, and controls and post concrete fill.
	2. Division 16 Sections for electrical service and connections for motor operators, controls, limit and disconnect switches, and safety features and for system disconnect switches.
	3. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences and gates are located.


	1.03 REFERENCE STANDARDS
	A. AASHTO M181 – Standard Specification for Chain Link Fence
	B. ASTM A153 – Standard Specification for Hot Dip Zinc Coating on Iron and Steel Hardware and ASTM A 641 – Standard Specification for Zinc-Coated Galvanized Carbon Steel Wire
	C. Military Specification MIL-P-26915 – Primer Coating, Zinc Dust Pigmented for Steel Surfaces
	D. Federal Specification TT-P-641 - Primer Coating, Zinc Dust – Zinc Oxide (Galvanized Surfaces).

	1.04 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide chain-link fences and gates as indicated on the plans and within this specification.

	1.05 SUBMITTALS
	A. Product Data:  Include material descriptions, dimensions of individual components and profiles, and finishes for chain-link fences and gates.
	1. Fence and gate posts, rails, and fittings.
	2. Chain-link fabric, reinforcements, and attachments.
	3. Gates and hardware.
	4. Gate operators, including operating instructions.
	5. Accessories.

	B. Shop Drawings:  Show locations of fences, gates, posts, rails, tension wires, details of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  Indicate materials, dimensions, sizes, weights, and finishes of com...
	1. Gate Operator:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.

	C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual units showing the full range of colors available for components with factory-applied color finishes.
	D. Samples for Verification:  For each type of chain-link fence and gate indicated.
	1. Polymer-coated steel wire (for fabric) in 6-inch (150-mm) lengths.
	2. Polymer coating, in 6-inch (150-mm) lengths on shapes for posts, rails, wires, and gate framing.

	E. Product Certificates:  For each type of chain-link fence and gate, signed by product manufacturer.
	1. Strength test results for framing according to ASTM F 1043.

	F. Qualification Data:  For Installer.
	G. Field quality-control test reports.
	H. Maintenance Data:  For the following to include in maintenance manuals:
	1. Polymer finishes.
	2. Gate operator.


	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates similar in material, design, and extent to those indicated for this Project and whose work has resulted in construction with a record of successful in...
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.07 PROJECT CONDITIONS
	A. Field Measurements:  Verify layout information for chain-link fences and gates shown on Drawings in relation to property survey and existing structures.  Verify dimensions by field measurements.
	B. Interruption of Existing Utility Service:  Do not interrupt utility services to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to ...
	1. Notify Architect no fewer than seven days in advance of proposed interruption of utility services.
	2. Do not proceed with interruption of utility services without Owner's written permission.



	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Acceptable Manufacturers:  Any manufacturer producing fencing products of fabric and framework specified by descriptions and as shown on the drawings subject to compliance with requirements.

	2.02 CHAIN-LINK FENCE FABRIC
	A. General:  Height indicated on Drawings.  Provide fabric in one-piece heights measured between top and bottom of outer edge of selvage knuckle or twist.  Comply with ASTM A 392, CLFMI CLF 2445, and requirements indicated below:
	1. Steel Wire Fabric:  Metallic-coated wire (unless otherwise indicated on the drawings) woven from 11 gage (American Wire Gage) wire (0.0907 inches).
	a. Mesh Size:  2 inches (50 mm).
	b. Weight of Metallic (Zinc) Coating:  ASTM A 392, Type II, Class 2, 2.0 oz. /sq. ft. (610 g/sq. m) with zinc coating applied after weaving.
	c. Polymer Coating:  ASTM F 668, (Type IV) Class 2a or 2b over metallic-coated steel wire.
	1) Color:  Black or as indicated on the drawings, complying with ASTM F 934.




	2.03 INDUSTRIAL FENCE FRAMING
	A. The Contractor shall furnish galvanized steel fence framework, unless otherwise specified on the drawings.
	B. Posts and Rails:  Posts shall meet requirements of AASHTO M181 except as otherwise provided with a 5% maximum weight tolerance for all posts and rails.
	1. Vinyl coated posts shall be pipe posts meeting the requirements and shall have a fusion bonded vinyl coating at least 10 mils thick. The vinyl shall meet the requirements of AASHTO M181 and shall be black.
	2. Posts shall be fitted with ornamental caps. The base of cap to fit securely over top of post to guard against moisture.
	3. Brace rails shall be furnished with suitable metal connections to fasten securely to posts. Top rail shall be provided with expansion sleeves and couplings not less than 7 inches long and shall be furnished in minimum lengths of 15 feet. The comple...
	4. Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe, and the following:
	a. Group:  round steel pipe.
	b. Fence Height:  as shown on the plan.
	c. Strength Requirement:  Heavy industrial according to ASTM F 1043.
	d. Post Diameter and Thickness:  According to ASTM F 1043.
	1) Brace Rail and Top Rail:  1.66 inches (42 mm).Steel Pipe
	2) Line Post:  1.90 inches O.D. Steel Pipe
	3) End, Corner and Pull Post:  2.875 inches (73 mm). Steel Pipe
	4) Gate Posts, Double Gate: 2.875-inch (73-mm) diameter, and 4.64-lb/ft. (6.91-kg/m) Steel Pipe.
	5) Gate Posts, Single Gate: 4-inch (102-mm) diameter, 8.65-lb/ft. (12.88-kg/m) weight Steel Pipe


	5. Coating for Steel Framing:
	a. Metallic Coating:
	1) Type B, zinc with organic overcoat, consisting of a minimum of 0.9 oz. /sq. ft. (0.27 kg/sq. m) of zinc after welding, a chromate conversion coating, and a clear, verifiable polymer film.

	b. Polymer coating over metallic coating. Polymer coating shall be black and at least 10 mils thick, except that the coating on tension wire, hog rings, and tie wires shall be at least 20 mils thick.



	2.04 TENSION WIRE
	A. General:  Provide horizontal tension wire at the following locations:
	1. Location:  Extended along bottom of fence fabric where top rail is used. If top rail is not used extend along both top and bottom.

	B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire complying with ASTM A 817, ASTM A 824, and the following:
	1. Metallic Coating:  Type II, zinc coated (galvanized) electrolytic process, with the following minimum coating weight:
	a. Matching chain-link fabric coating weight.



	2.05 INDUSTRIAL SWING GATES
	A. General:  Comply with ASTM F 900 for single or double swing gate types.
	1. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1043 and ASTM F 1083 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 900 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Leaf Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel:  1.66 inches (42 mm) round.


	C. Frame Corner Construction:
	1. Welded or assembled with corner fittings and 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Hardware:  Latches permitting operation from both sides of gate, hinges, center gate stops and keepers for each gate leaf more than 5 feet (1.52 m) wide.  Gate stops for double gates shall be mushroom type flush plate with anchors set in concrete t...
	1. Hinges shall be of size and material to suit gate size, non-lift-off type, offset to permit full 180 degree gate opening. Provide pair of 1-1/2 inch hinges for each leaf over 6 feet in nominal height.
	2. Latch shall be forked type or plunger-bar type to permit operation from either side of gate, with padlock eye as integral part of latch.


	2.06 INDUSTRIAL HORIZONTAL-SLIDE GATES
	A. General:  Comply with ASTM F 1184 for single or double slide gate types.
	1. Classification:  Type I Overhead Slide.
	2. Metal Pipe and Tubing:  Galvanized steel.  Comply with ASTM F 1184 for materials and protective coatings.
	3. Metal Pipe and Tubing:  Aluminum.  Comply with ASTM F 699 for materials and protective coatings.

	B. Frames and Bracing:  Fabricate members from round, galvanized steel tubing with outside dimension and weight according to ASTM F 1184 and the following:
	1. Gate Fabric Height:  As indicated.
	2. Gate Opening Width:  As indicated.
	3. Frame Members:
	a. Tubular Steel 1.90 inches (48 mm) round.

	4. Bracing Members:
	a. Tubular Steel 1.90 inches (48 mm) round.


	C. Frame Corner Construction:
	1. Type I Overhead Slide Gates:  Welded or assembled with corner fittings including 5/16-inch- (7.9-mm-) diameter, adjustable truss rods for panels 5 feet (1.52 m) wide or wider.

	D. Overhead Track Assembly:  Manufacturer's standard heavy duty track, with overhead framing supports, ball-bearing hanger sheaves, guide stays, bracing, and accessories, engineered to support size, weight, width, operation, and design of gate and rol...
	E. Hardware:  Latches permitting operation from both sides of gate, locking devices hangers roller assemblies and stops fabricated from galvanized steel. Fabricate latches with integral eye openings for padlocking; padlock accessible from both sides o...

	2.07 FITTINGS
	A. General:  Comply with ASTM F 626.
	B. Post and Line Caps:  Provide for each post.
	C. Rail and Brace Ends:  Attach rails securely to each gate, corner, pull, and end post.
	D. Rail Fittings:  Provide the following:
	1. Top Rail Sleeves:  Pressed-steel or round-steel tubing not less than 6 inches (152 mm) long.
	2. Rail Clamps:  Line and corner boulevard clamps for connecting intermediate (if used) and bottom rails in the fence line-to-line posts.

	E. Tension and Brace Bands:  Pressed steel.
	F. Tension Bars:  Steel, length not less than 2 inches (50 mm) shorter than full height of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric is integrally woven into post.
	G. Truss Rod Assemblies:  Steel, hot-dip galvanized after threading rod and turnbuckle or other means of adjustment.
	H. Tie Wires, Clips, and Fasteners:  According to ASTM F 626.
	1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, complying with the following:
	a. Hot-Dip Galvanized Steel:  0.106-inch- (2.69-mm-) diameter wire; galvanized coating thickness matching coating thickness of chain-link fence fabric.
	b. “Hog Rings” used to fasten fabric to tension wire shall be AWG 11 gage (.091-inch) galvanized steel.


	I. Finish:
	1. Metallic Coating for Hardware and Fittings: Not less than 1.80 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface except any item under 1/8 inch thickness shall have 1.50 oz. /sq. ft. (xxx g/sq. m) per square foot of actual surface Type I...
	2. Bolts, nuts, washers, and other threaded items shall be galvanized in accordance with ASTM A153.
	3. Metallic Coating for Pressed Steel or Cast Iron:  Not less than 1.2 oz. /sq. ft. (366 g /sq. m) zinc.


	2.08 PRIVACY SLATS
	A. Material:  Polyethylene tubular slats, not less than 0.023 inch (0.58 mm) thick, manufactured for chain-link fences from virgin polyethylene containing UV inhibitor, sized to fit mesh specified for direction indicated; with vandal-resistant fastene...
	B. Color:  As indicated on Drawings.

	2.09 CAST-IN-PLACE CONCRETE
	A. Materials:  Portland cement complying with ASTM C 150, Type I aggregates complying with ASTM C 33, and potable water for ready-mixed concrete complying with ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to ASTM C 94...
	1. Concrete Mixes:  Normal-weight concrete [air entrained] with not less than 3000-psi (20.7- MPa) compressive strength (28 days), 1-inch to 3-inch (25-mm to 75-mm) slump, 4% to 8% air entrainment and 1-inch (25-mm) maximum size aggregate.

	B. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete mixed with potable water according to manufacturer's written instructions. Dry-packaged concrete mix may be used meeting minimum strength requirements as noted.

	2.10 GROUT AND ANCHORING CEMENT
	A. No shrink, Nonmetallic Grout:  Premixed, factory-packaged, non staining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by manufacturer, for exterior applications.
	B. Erosion-Resistant Anchoring Cement:  Factory-packaged, no shrink, non staining, hydraulic-controlled expansion cement formulation for mixing with potable water at Project site to create pourable anchoring, patching, and grouting compound.  Provide ...

	2.11 POLYMER FINISHES
	A. Supplemental Color Coating:  Where indicated on the drawings and in addition to specified metallic coatings for steel, provide fence components with polymer coating.
	B. Metallic-Coated Steel Tension Wire:  PVC-coated wire complying with ASTM F 1664, Class 2b.
	C.  Metallic-Coated Steel Framing and Fittings:  Comply with ASTM F 626 and ASTM F 1043 for polymer coating applied to exterior surfaces and, except inside cap shapes, to exposed interior surfaces.
	1. Polymer Coating:  Not less than 10-mil- (0.254-mm-) thick PVC or 3-mil- (0.076-mm-) thick polyester finish.

	D. Color:  Black or as indicated on the drawings, complying with ASTM F 934.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for site clearing, earthwork, pavement work, and other conditions affecting performance.
	1. Do not begin installation before final grading is completed, unless otherwise permitted by Owner.
	2. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet (152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, underground structures, benchmarks, and property mon...

	3.03 INSTALLATION, GENERAL
	A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.
	1. Install fencing on established boundary lines inside property line.


	3.04 CHAIN-LINK FENCE INSTALLATION
	A. Post Excavation:  Drill or hand-excavate holes to depths of not less than 3 feet below finished grade for posts to diameters of not less than 4 times post diameter and at spacing indicated on plan. Excavate only in firm compacted or undisturbed soil.
	B. Post Setting:  Set posts in concrete at a maximum of 10 feet on center or as indicated on the plan.
	1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in position during setting with concrete or mechanical devices.
	2. Posts to be centered and placed 3 inches above bottom of hole.
	3. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or tamp for consolidation.  Trowel to a smooth finish and slope away from post. Protect aboveground portion of posts from concrete splatter.
	a. Exposed Concrete:  Extend 2 inches (50 mm) above grade; shape and smooth to shed water.
	b. Concealed Concrete:  Top 2 inches (50 mm) or as indicated on drawings below grade to allow covering with surface material.
	c. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted into sleeves, fill annular space between post and sleeve with no shrink, nonmetallic grout, mixed an...


	C. Rock or Concrete Pavement: Where rock or concrete pavement or slabs occur within the required depths, a hole of a diameter slightly larger than the largest dimension of the post shall be drilled into the rock or concrete. Fill annular space between...
	D. Retaining Walls and Reinforced Slopes: Where posts are required at retaining walls or reinforced slopes, posts shall be installed according to the retaining wall, segmental retaining wall or reinforced slope manufacturer’s recommendations and as sh...
	E. Extra Length: Where extra post length is needed posts shall not be fabricated by welding short sections of posts together to provide a longer post.
	F. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull posts at changes in horizontal or vertical alignment of 30 degrees or more or as indicated on Drawings.
	G. Line Posts:  Space line posts uniformly at 10 feet (3 m) o.c.
	H. Post Bracing and Intermediate Rails:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull posts.
	1. Locate horizontal braces at mid height of fabric 6 feet (1.83 m) or higher, on fences with top rail and at 2/3 fabric height on fences without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

	I. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) diameter hog rings of same material and finish as fabric ...
	1. Top Tension Wire:  Install tension wire through post cap loops.
	2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and tie to each post with not less than same diameter and type of wire.

	J. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  Run rail continuously through line post caps, bending to radius for curved runs and terminating into rail end attached to posts or post caps fabricate...
	K. Bottom Rails:  Install, spanning between posts.
	L. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 2 inches (50 mm) between finish grade and surface and bottom selvage, unless otherwise indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Anchor to fr...
	M. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with tension bands spaced not more than 15 inches (380 mm) o.c.
	N. Hog Rings: Fabric may either be fastened to the tension wire using 11 gage galvanized hog rings spaced at 24 inch intervals, or the tension wire may be woven through the fabric. Hog ring ties shall be made at fabric joints with the ring passing com...
	O. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other end to chain-link fabric per ASTM F 626.  Bend ends ...
	1. Maximum Spacing:  Tie fabric to line posts at 12 inches (300 mm) o.c. and to braces at 24 inches (610 mm) o.c.

	P. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric side. Peen ends of bolts or score threads to prevent removal of nuts.
	Q. Field Weaving: Contractor is permitted to connect rolls and pieces of chain link fabric to each other by field weaving provided it matches and is identical in appearance and strength with the machine weaving at the factory.
	R. Privacy Slats:  Install slats in direction indicated, securely locked in place only as shown on drawings.

	3.05 GATE INSTALLATION
	A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-resistant or concealed means.  Install ground-set items in ...

	3.06 ADJUSTING
	A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational range.  Confirm that latches and locks engag...

	3.07 REPAIR OF GALVANIZING
	A. Galvanized surfaces that are degraded or damaged at any time after the application of metallic coating shall be replaced or repaired.
	1. Thoroughly brush the damaged area removing all loose and cracked coatings with wire brush.
	2. Paint affected area with 2 coats of zinc paint meeting Military Specification Mil-P-26915 for Type 1 or Federal Specification TT-P-641, and shall be thoroughly mixed prior to application.
	3. Paint shall be applied 3 to 4 mils thick per coat. Tinted paint is not allowed. Total thickness of two coats shall not be less than 3 mils when dry.
	4. In lieu of repair by painting, other methods of repair may be approved only as acceptable to the Owner.

	B. Excessive damage to galvanized surfaces as determined by the Owner shall be cause for rejection. Rejected galvanized material shall be replaced at no cost to the Owner.
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	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Plants.
	2. Planting soils.
	3. Tree stabilization.
	4. Landscape edgings.
	5. Tree grates.

	B. The Contractor shall furnish all materials and perform all work in accordance with these specifications, drawings, and instructions provided by the Owner, so that the intended vegetative cover, plants, trees, etc., flourish beyond the time limits s...
	C. Related Sections:
	1. Division 2 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	2. Division 2 Section “Earthwork" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	3. Division 2 Section "Turf and Grasses" for turf (lawn) and meadow planting, hydroseeding, and erosion-control materials.
	4. Division 2 Section "Storm Utility Drainage Piping" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.03 UNIT PRICES
	A. Work of this Section is affected by unit prices specified in Division 0.
	1. Unit prices apply to additions to and deletions from Work as authorized by Change Orders.


	1.04 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly su...
	C. Balled and Potted Stock:  Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container.  Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than minimum root spread according to ANSI Z60.1 for type and size of plant required.
	E. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to hold ba...
	F. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	G. Fabric Bag-Grown Stock:  Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag.  Fabric bag size is not less than diameter, depth, and volume requ...
	H. Finish Grade:  Elevation of finished surface of planting soil.
	I. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	J. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, matricides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inte...
	K. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fung...
	L. Planting Area:  Areas to be planted.
	M. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	N. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	O. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	P. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface.
	Q. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	R. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	S. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.05 SUBMITTALS
	A. Product Data:  For each type of product indicated, including soils.
	1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials.
	2. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to the Project.
	3. Plant Photographs:  Include color photographs in digital format of each required species and size of plant material as it will be furnished to the Project.  Take photographs from an angle depicting true size and condition of the typical plant to be...

	B. Samples for Verification:  For each of the following:
	1. Trees and Shrubs:  One sample of each variety and size shall be delivered to the site for review and approval by the Owner.  Maintain approved samples on-site as a standard for comparison.  Approved samples may be used as plant materials for the Pr...
	2. Mulch:  1-quart (1-liter) or greater volume of each mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch.  Each Sample shall be typical of the lot of material to be furnished; prov...
	3. Mineral Mulch:  2 lb (1.0 kg) of each mineral mulch required, in sealed plastic bags labeled with source of mulch.  Sample shall be typical of the lot of material to be delivered and installed on the site; provide an accurate indication of color, t...
	4. Edging Materials and Accessories:  Manufacturer's standard size, to verify color selected.
	5. Tree Grates Frames and Accessories:  Manufacturer's standard size delivered to the site for review, to verify design, finish and color selected.
	6. Root Barrier:  Width of panel by 12 inches (300 mm).

	C. Qualification Data Submittal:  For qualified landscape Installer.  Include professional membership documentation and landscape contractor registration number (if applicable in state where project is located). Include list of similar projects comple...
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For standardized ASTM D 5268 topsoil, existing native surface topsoil, existing in-place surface soil, and imported or manufactured topsoil.
	F. Warranty:  Sample of special warranty.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful establishment of plants.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration: Installer shall be a Registered Landscape Contractor in the state where the project is located (if applicable in location where project is located).
	3. Experience:  Five years' experience in landscape installation in addition to requirements in Division 1 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	C. Soil Analysis:  For each un-amended soil type, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of samples to be taken per instructions from Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be used o...
	3. Report suitability of tested soil for plant growth.
	a. Based upon the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nu...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.


	D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes.
	1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  Take height measurements from or near the top of the root flare for field-grown stock and container grown stock.  Measure main body of tree or shrub for height ...
	2. Other Plants:  Measure with stems, petioles, and foliage in their normal position.

	F. Plant Material Observation:  Owner may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality.  Owner retains right to observe trees and ...
	1. Notify Owner of sources of planting materials seven days in advance of delivery to site.

	G. All work completed and materials furnished and installed shall be of the best quality and shall be in strict accordance with the intention of the drawings, specifications and samples. The Contractor shall cooperate with the Owner so that no error o...

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate certificates.

	C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.
	D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to des...
	E. Handle planting stock by root ball. Lift from the bottom of the root balls or with belts or lifting harnesses of sufficient width not to damage root balls. Do not lift trees by the trunk.
	F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F (16 to 18 deg C) until planting.
	G. Deliver plants after preparations for planting have been completed, and install immediately.  If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from we...
	1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  Plants with dried-out roots will be rejected.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist, but not overly-wet condition.
	5. Protect plants at all times from the sun and from drying winds.
	6. Protect plants from freezing conditions prior to planting.


	1.08 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary services or utiliti...
	1. Notify Owner seven (7) days in advance of proposed interruption of each service or utility.
	2. Do not proceed with interruption of services or utilities without Owner’s written permission.

	C. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...
	D. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.09 WARRANTY
	A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. The Contractor shall provide the Owner a Warrantee for the work for a period of one year after final acceptance by the Owner.
	2. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner, or incidents that are beyond Contractor's control.
	1) Where Installer alleges defects resulting from abuse, lack of adequate maintenance or neglect by Owner, the Installer must officially provide written notification to the Owner within 30 days of the alleged abuse, lack of adequate maintenance or neg...

	b. Structural failures including plantings falling or blowing over.
	c. Faulty performance of construction
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	3. Warranty Periods from Date of Final Acceptance:
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  12 months.

	4. Include the following remedial actions as a minimum:
	a. Contractor to immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Contractor is responsible for any damage caused by its operations and shall dispose of all green waste, rubbish and excess soil as directed.



	1.10 MAINTENANCE PRIOR TO FINAL ACCEPTANCE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Other Plants:  Provide maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after plants are installed and continue ...
	B. Initial Maintenance Work to Include: All necessary watering, cultivation, weeding, pruning, wound dressing, disease and insect pest control, protective spraying, straightening plants which lean or sag, adjustments of plants that settle, mowing of t...
	1. Irrigation System (where irrigation system installed on site):
	a. If an irrigation system is installed on the site, it shall be used by the maintenance Contractor for the site watering program.  The Contractor shall use the system and smart controller to maintain plant health while minimizing excess water use.  S...
	1) Use the system in “User No ET” mode until final acceptance.

	b. Where an irrigation system is installed, failure of the system does not eliminate the Contractor's responsibility of maintaining the desired level of moisture necessary to maintain vigorous, healthy plant materials.

	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  The Contractor shall furnish hose and other watering equipment as needed.

	3. Weeding:
	a. Maintenance Contractor shall keep all planting areas free from weeds and undesirable grasses by a method and materials approved by ANA.

	4. Disease and Insect Pest Control
	a. Upon discovery of any disease or insect pest infestation, identify, or have identified, the nature or species of infestation. A method of control in accordance with ANA standards shall be immediately implemented. Application of disease or insect co...




	PART 2 -  PRODUCTS
	2.01 PLANT MATERIAL
	A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings and complying with ANSI Z60.1; and with healthy root systems dev...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 3/4 inch (19 mm) in diameter; or with stem...
	2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Quality: Unless specifically noted otherwise, all plants shall be of selected specimen quality, exceptionally heavy, symmetrical, tightly knit, so trained or favored in their development and appearance as to be superior in form, number of branches,...
	1. Trees, shrubs and other plants shall be nursery stock and shall be true to type and name in accordance with the current addition of Standardized Plant Names published by the American Joint Committee on Horticultural Nomenclature.
	2. Plants shall be free of disease, insect pests, eggs or larvae.
	3. Plants shall not be pruned before delivery to the site. Trees with abrasion of the bark, sunscalds, disfiguring knots or fresh cuts of limbs over 1 ¼ inches, which have not completely calloused, shall be rejected.
	4. All plants will have come from locations and grown under climatic conditions similar to those in the locality of the site of the project under construction or have been acclimated to such conditions for at least two (2) years. Unless otherwise appr...
	5. Plants grown in containers shall be of appropriate sizes for the container as specified and be free of circling roots on the exterior and interior of the root ball. Container plants shall have been grown in the container long enough to have establi...

	C. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required.  Plants of a larger size may be used if acceptable to Owner, with a proportionate increase in size of roots or balls.
	1. Plants shall meet the drawing planting list specification for spread, height or container size.
	2. If a range of size is given, no plant shall be less than the minimum size, and not less than 50% of the plants shall be as small as the lower half of the range specified.
	3. Measurements specified are the minimum size acceptable and, where pruning is required, are the measurements after pruning.

	D. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	1. All B&B plants to be moved with the root systems as solid units with balls of earth firmly wrapped with burlap. Diameter and depth of the balls must be sufficient to encompass the fibrous root feeding systems necessary for healthy development of th...

	E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F.  Annuals:  Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the container.  Pro...

	2.02 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Provide lime in form of ground dolomitic limestone if magnesium is required.

	B. Sulfur:  Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.03 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch (19-mm)] sieve; soluble salt content of 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or granular texture, with a pH range of 3.4 to 4.8. Peat shall be used for planting soil mixture only.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Pine Bark: Horticultural grade milled pine bark, with 80 percent material by volume between 10 and 15 mm. Pine bark shall be aged sufficiently to break down all woody material. pH shall range between 4 and 7.
	E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, debris, and material harmful to plant g...

	2.04 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. The Contractor is responsible for the safe handling, use and disposal of nitrogen and phosphorus fertilizers and shall be familiar with any local use restrictions, limitations or regulations for their use on the Project.  Any violations, penalties,...
	C. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	D. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.
	2. For the purpose of bidding, assume 10% nitrogen, 6% phosphorus and 4% potash by weight. At least 50% of the total nitrogen shall contain no less than 3% water-insoluble nitrogen. At least 60% of the nitrogen content shall be derived from super-phos...

	E. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	F. Planting Tablets (if used):  Tightly compressed chip type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form.  Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant...
	1. Size:  5-gram tablets.
	2. Nutrient Composition:  20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.05 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent to a maximum 20% organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4

	B. Existing, native surface topsoil may be used as planting soil if formed under natural conditions with the duff layer retained during excavation process and stockpiled on the site.  Verify suitability of native surface topsoil to produce viable plan...
	1. If quantity of native surface topsoil is insufficient for project needs, supplement with planting soil.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs, or ...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.06 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded hardwood or shredded pine bark mulch
	2. Size Range:  3 inch after settlement, top dressing in all plant beds and around trees planted by the Contractor. Single trees or shrubs shall be mulched to the outside edge of the saucer. Mulch shall be of sufficient character as not to be easily d...
	3. Color:  Natural.

	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 percent of dry weight.

	C. Mineral Mulch:  Hard, durable stone, washed free of loam, sand, clay, and other foreign substances, of following type, size range, and color:
	1. Type: Rounded riverbed gravel or granite chips or as per specified on the drawings..
	2. Size Range: Rounded Riverbed Gravel 2-1/2 inches (63 mm) maximum, 3/4 inch (19 mm) minimum, Granite Chips  3/4 inch (19 mm) maximum, 1/4 inch (6.4 mm) minimum
	3. Stone mulch shall be placed to a depth of 3 inches. Adjust grades allowing for thickness of mulch by cutting or filling. Assure 2% pitch away from building. Rake smooth and even and roll or tamp so that the subgrade is uniformly firm.
	4. Color:  As specified on the plans


	2.07 WEED-CONTROL BARRIERS
	A. Only used under mineral or stone mulch. Nonwoven Geotextile Filter Fabric:  “Easy Gardner Weed Block”, “Dewitt Weed Barrier”, “FibarFelt” or approved equivalent by the Owner. Material to be polypropylene or polyester fabric, 3.5 oz./sq. yd. (101g/s...
	B. Paper Mulch Mat: Material only as approved by the Lowe’s Design Engineering Director. Material to be recycled content, organic, 100% compostable, and 100% bio-degradable paper mulch mat, composed of paper fibers formed into a continuous laminate sh...

	2.08 PESTICIDES and HERBICIDES
	A. General:  Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted herbi...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.09 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new pressure treated wood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated, pointed at one end.
	2. Wood Deadmen:  Timbers measuring 8 inches (200 mm) in diameter and 48 inches (1200 mm) long, treated with specified wood pressure-preservative treatment.
	3. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes.
	4. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 0.106 inch (2.7 mm) in diameter.
	5. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets.
	6. Guy Cables:  Five-strand, 3/16-inch- (4.8-mm-) diameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 3 inches (75 mm) long, with two 3/8-inch (10-mm) galvanized eyebolts.
	7. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches (150 mm) long.
	8. Proprietary Staking-and-Guying Devices:  Proprietary stake and adjustable tie systems to secure each new planting by plant stem; sized as indicated and per manufacturer's written recommendations. See proprietary staking and guying devices if indica...

	B. Root-Ball Stabilization Materials:
	1. Upright Stakes and Horizontal Hold-Down:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-2-inch nominal (38-by-38-mm actual) by length indicated; stakes pointed at one end.
	2. Wood Screws:  ASME B18.6.1.

	C. Palm Bracing:  Battens or blocks, struts, straps, and protective padding as indicated.
	1. Battens or Blocks and Struts:  Rough-sawn, sound, new hardwood or softwood, free of knots, holes, cross grain, and other defects, 2-by-4-inch nominal (38-by-89-mm actual) by lengths indicated.
	2. Straps:  Adjustable steel or plastic package banding straps.
	3. Padding:  Burlap.


	2.10 LANDSCAPE EDGINGS
	A. Wood Edging (“wood header boards”):  Of sizes shown on Drawings, and wood stakes as follows:
	1. Species:  Western red cedar, all heart.
	2. Stakes:  Same species as edging, 1-by-2-inch nominal (19-by-38-mm actual) by 18 inches (450 mm) long, with galvanized nails for anchoring edging.

	B. Steel Edging:  Standard commercial-steel edging, rolled edge, fabricated in sections of standard lengths, with loops stamped from or welded to face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Border Concepts, Inc.
	b. Collier Metal Specialties, Inc.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep or as indicated on the drawings.
	3. Stakes:  Tapered steel, a minimum of 15 inches (380 mm).
	4. Accessories:  Standard tapered ends, corners, and splicers.
	5. Finish: Standard paint, zinc or unfinished or as indicated on the drawings. Standard paint or as indicated on the drawings.
	6. Paint Color: As indicated on the drawings.

	C. Aluminum Edging:  Standard-profile extruded-aluminum edging, ASTM B 221 (ASTM B 221M), Alloy 6063-T6, fabricated in standard lengths with interlocking sections with loops stamped from face of sections to receive stakes.
	1. Manufacturers:  Subject to compliance with requirements, provide product indicated on drawings or comparable product by one of the following:
	a. Curv-Rite, Inc.
	b. Permaloc Corporation.
	c. Russell, J. D. Company (The).
	d. Sure-Loc Edging Corporation.

	2. Edging Size:  3/16 inch (4.8 mm) wide by 4 inches (100 mm) deep
	3. Stakes:  Aluminum, ASTM B 221 (ASTM B 221M), Alloy 6061-T6, approximately 1-1/2 inches (38 mm) wide by 12 inches (300 mm) long.
	4. Finish: Manufacturer’s standard paint, powder coat paint, natural aluminum or as indicated on the drawings.
	5. Paint Color: As indicated on the drawings.


	2.11 TREE GRATES
	A. Tree Grates and Frames:  ASTM A 48/A 48M, Class 35 (Class 250) or better, gray-iron castings of shape, pattern, and size indicated.
	B. Shape and Size: As indicated on the drawings.
	C. Finish: As indicated on the drawings/

	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Burlap:  Non-synthetic, biodegradable.
	C. Rolled Erosion Control Blanket/Fabric Netting: Rolled erosion control blanket is to be applied on all slopes exceeding 3:1 and at other locations where indicated on the drawings.  Blankets shall be “Curlex II” by American Excelsior Company, “SC150”...
	D. Rolled Erosion Control Blanket or Turf Reinforcement Matting is to be applied in channels where indicated on the plans. Blanket or matting shall be applied in the direction of the flow of water per manufacturer specifications. RECP and/or TRM as sp...
	E. Tree Wrap: Tree wrap to be breathable synthetic fabric, white in color, delivered in 75 mm (3 inch) wide rolls. Specifically manufactured for tree wrapping. Provide product indicated on the drawings or comparable product such as “Breathable Fabric ...
	F. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 for Size No. 8.
	G. Mycorrhizal Fungi:  Dry, granular inoculants containing at least 5300 spores per lb (0.45 kg) of vesicular-arbuscular mycorrhizal fungi and 95 million spores per lb (0.45 kg) of ectomycorrhizal fungi, 33 percent hydrogen, and a maximum of 5.5 perce...


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to receive plants for compliance with requirements and conditions affecting installation and performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Before commencing work, all trees and shrubs which are to be saved must be protected from damage by the placement of fencing flagged for visibility or some other suitable protective procedure approved by the Owner. No work may begin until this requ...
	2. In order to avoid damage to roots, bark or lower branches, no truck or other equipment shall be driven or parked within the drip line of any tree, unless the tree overspreads a paved driveway.
	3. The Contractor shall use any and all precautionary measures when performing work around trees, walks, pavements, utilities, and any other features either existing or previously installed under this contract.
	4. The Contractor shall adjust depth of earthwork and topsoil when working immediately adjacent to any of the aforementioned features in order to prevent disturbing tree roots, undermining walks and pavements, and damage in general to any existing or ...

	B. Where excavating, fill, or grading is required within the drip line of trees that are to remain, the work shall be performed as follows:
	1. Trenching: When trenching occurs around trees to remain, the tree roots shall not be cut, the trench shall be tunneled under or around the roots by careful hand digging and without injury to the roots.
	2. Raising Grades: When the existing grade at tree is below the new finished grade, and fill not exceeding 12 inches is required, clean, washed gravel graded from 1 to 2 inches in size shall be placed directly around the tree trunk. The gravel shall e...
	3. Lowering Grades: Existing trees in areas where the new finished grade is to be lowered shall have re-grading work done by hand to elevation as indicated on the plans. Roots shall be preserved at the new grade to the extent possible and covered with...

	C. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Owner's acceptance of layout before excavating or planting.  Make minor adjustments as required.
	E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.03 PLANTING AREA ESTABLISHMENT
	A. Loosen subgrade of planting areas to a minimum depth of 6 inches (150 mm) for turf areas and 12 inches (300 mm) for shrub bed areas.  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter ...
	1.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime (if liming is required) with dry soil before mixing fertilizer. Ground limestone to be omitted for acid soil plants.

	2. Spread planting soil to a depth of 6 inches (150 mm) for turf areas, and 12 inches (300 mm) for shrub beds, but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or sub grade is frozen, muddy, or...
	a. Spread approximately one-half the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Planting soil which must be transported across finished walks shall be delivered in such a manner that no damage will be done to the walks. The Contractor shall be responsible for repair of such damage.
	c. Placement shall be such that after final settlement where will be good drainage (and conforming to the elevations shown on drawings).


	B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.
	D. Application of Mycorrhizal Fungi:  If indicated on the drawings, and at time directed by Owner, broadcast dry product uniformly over prepared soil at application rate indicated on the drawings.

	3.04 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom leaving center area of bottom raised slightly to support roo...
	1. Excavate approximately three times as wide or at least 12 inches (300 mm) wider than ball diameter, whichever is greater, for balled and burlapped and container grown stock.
	2. Excavate only deep enough to accommodate vertical roots for bare-root stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected overnight, after working hours, or when unattended by Installer’s personnel.
	8. If drain tile is shown on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Subsoil and topsoil removed from excavations may be used as planting soil if meeting ASTM D 5268 Topsoil and this specification.
	C. Obstructions:  Notify Owner if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations. Owner may require plant pits to be relocated, the pits enlarged or drilled through hardpan layer or plants deleted from th...
	1. Hardpan Layer:  Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Owner if subsoil conditions evidence unexpected excessive compaction or water seepage or retention in tree or shrub planting pits.
	1. Excessive Compaction: Where unsuitability within the planting area is deemed by the Owner to be due to excessive compaction caused by heavy equipment or by the presence of boards, mortar, concrete or other construction materials in the sub grade, a...
	2. Water Seepage or Retention: Where sub grade is deemed unsuitable by Owner due to excessive moisture (in excess of 30%), then such a condition shall be rendered suitable by installation of a sub drainage system or by other means described elsewhere ...

	E. Fill excavations with water and allow percolating away before positioning trees and shrubs.

	3.05 TREE, SHRUB, AND VINE PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk.  After soil removal t...
	B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not break.
	C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades, or as indicated on the planting details.
	1. Use planting soil for backfill.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do n...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings, place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root bal...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	D. Set container grown stock plumb and in center of planting pit or trench with root flare level with finish grades, or as indicated on the planting drawings and details.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. If shown on the drawings place planting tablets in each planting pit when pit is approximately one-half filled; in amounts recommended in soil reports from soil-testing laboratory or as indicated on the drawings.  Place tablets beside the root ball...
	5. Fertilize with commercial fertilizer at the rate of 3 pounds for trees up to 3 inches in caliper, 1 pound per 1 inch caliper trees, 8 ounces for large shrubs, 6 ounces for small shrubs.
	6. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	E. Set fabric bag-grown stock plumb and in center of planting pit or trench with root flare level with adjacent finish grades.
	1. Use planting soil for backfill.
	2. Carefully remove root ball from fabric bag without damaging root ball or plant.  Do not use planting stock if root ball is cracked or broken before or during planting operation.
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets.  When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill.  Repeat watering until no more water is abs...
	4. Fertilize as indicated on the drawings.
	5. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	F. Set and support bare-root stock in center of planting pit or trench with root flare level with adjacent finish grade.
	1. Use planting soil for backfill.
	2. Spread roots without tangling or turning toward surface, and carefully work backfill around roots by hand.  Puddle with water until backfill layers are completely saturated.  Plumb before backfilling, and maintain plumb while working backfill aroun...
	3. Fertilize as indicated on the drawings.
	4. Continue backfilling process.  Water again after placing and tamping final layer of soil.

	G. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil.  Apply enough soil to cover the downhill...
	H. When indicated on the drawings or when necessary for the specific project conditions, wrap the trunk of newly planted trees. Wrapping may be required for thin-barked species, where reflective surfaces affect newly planted trees, or when orientation...
	1. Wrapping material shall be applied from the base of the tree to the first branch.
	2. All wrapping material shall be removed no later than the end of the year after planting.


	3.06 MECHANIZED TREE SPADE PLANTING
	A. Trees may be planted with an approved mechanized tree spade at the designated locations.  Do not use tree spade to move trees larger than the maximum size allowed for a similar field-grown, balled-and-burlapped root-ball diameter according to ANSI ...
	B. When extracting the tree, center the trunk within the tree spade and move tree with a solid ball of earth.
	C. Cut exposed roots cleanly during transplanting operations.
	D. Use the same tree spade to excavate the planting hole as was used to extract and transport the tree.
	E. Plant trees as shown on Drawings, following procedures in "Tree, Shrub, and Vine Planting" Article.
	F. Where possible, orient the tree in the same direction as in its original location.

	3.07 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.08 TREE STABILIZATION
	A. Install trunk stabilization only when indicated on the plan or when necessary for specific conditions encountered on the site. :
	1. Poor quality trees with cracked, wet, or loose root balls, poorly developed trunk-to-crown ratios, or undersized root balls shall be rejected if they require staking.
	2. Where required, stakes and guys will be installed immediately upon planting, and shall be removed at the end of the first growing season.
	3. Upright Staking and Tying:  When required stake trees of 2- through 5-inch (50- through 125-mm) caliper.  Stake trees of less than 2-inch (50-mm) caliper only as required to prevent wind tip out, and only as directed by the Owner or shown on the dr...
	4. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.

	B. Staking and Guying:  Trees larger than 14 feet in height and more than 3 inches in caliper shall be staked and guyed if indicated on the drawings or where necessary for site conditions. Securely attach no fewer than three guys to stakes 30 inches (...
	1. Site-Fabricated Staking-and-Guying Method:
	a. For trees more than 6 inches (150 mm) in caliper, anchor guys to wood deadmen buried at least 36 inches (900 mm) below grade.  Provide turnbuckle for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle.  Allow enough slack to avoid rigid restraint of tree.


	C. Palm Bracing:  Install bracing system at three or more places equally spaced around perimeter of trunk to secure each palm until established unless otherwise indicated.
	1. Site-Fabricated Palm-Bracing Method:
	a. Place battens over padding and secure battens in place around trunk perimeter with at least two straps, tightened to prevent displacement.  Ensure that straps do not contact trunk.



	3.09 ROOT-BARRIER INSTALLATION
	A. Install root barrier only where shown on Drawings.
	B. Align root barrier with paving or hardscape element and run it linearly along and adjacent to the paving or other hardscape elements to be protected from invasive roots.

	3.10 PLANTING IN PLANTERS
	A. Place a layer of drainage gravel at least 4 inches (100 mm) thick in bottom of planter.  Cover bottom with filter fabric and wrap filter fabric 4 – 6 inches (100 – 150 mm) up on all sides.  Duct tape along the entire top edge of the filter fabric, ...
	B. Fill planter with planting soil per drawings.  Place soil in lightly compacted layers to an elevation of 1-1/2 inches (38 mm) below top of planter, allowing natural settlement.

	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated in the planting schedule or on the drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that will minimally disturb the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. .
	B. Mulch shall be applied within 24 hours of planting.
	C. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Tree-like Shrubs in Turf Areas:  Apply mulch ring of 3-inch (75-mm) average thickness, with 30-inch (750-mm) radius around trunks or stems.  Do not place mulch within 3 inches (75 mm) of trunks or stems. Mulch application should be level ...
	2. Organic Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of organic mulch extending 12 inches (300 mm) beyond edge of the plant bed and over the whole surface of the planting area, and finish level with adjacent finish grades.  Do n...
	3. Mineral Mulch in Planting Areas:  Apply 3-inch (75-mm) average thickness of mineral mulch extending 12 inches (300 mm) beyond edge of planting area, and finish level with adjacent finish grades.  Do not place mulch within 3 inches (75 mm) of trunks...


	3.13 EDGING INSTALLATION
	A. Wood Edging (“Wood Header Boards”):  Install edging where indicated on drawings. Fasten each cut joint or connection with two galvanized nails.  Anchor with wood stakes spaced up to 36 inches (900 mm) apart, driven at least 1 inch (25 mm) below top...
	B. Steel Edging:  Install steel edging where indicated according to manufacturer's written instructions.  Anchor with steel stakes spaced approximately 30 inches (760 mm) apart, driven below top elevation of edging.
	C. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 48 inches (1200 mm) apart, driven below top elevation of edging.
	D. Shovel-Cut Edging:  Separate mulched areas from turf areas with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge at locations as shown on the drawings.

	3.14 TREE GRATE INSTALLATION
	A. Tree Grates:  Set grate segments flush with adjoining surfaces as shown on Drawings.  Shim from supporting substrate with soil-resistant plastic.  Maintain a 3-inch- (75-mm-) minimum growth radius around base of tree; break away units of casting, i...

	3.15 PLANT MAINTENANCE
	A. Maintain plantings immediately after planting by pruning, cultivating, and watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, an...
	B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.  Treatments inc...
	D. Defective work shall be corrected as soon as possible after it becomes known and weather and season permits.
	E. If a substantial number of plants are weak, dead or otherwise un-acceptable to the Owner at the time of the inspection, acceptance shall not be granted and the Contractor’s responsibility for maintenance of all plants shall continue until replaceme...
	1. All replacements shall be of same kind, size and quality specified in the plant list. They shall be furnished and planted as specified during the next planting season at no cost to the Owner.


	3.16 HERBICIDE OR PESTICIDE APPLICATION
	A. Apply herbicides or pesticides and other chemical products and biological control agents in accordance with authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in p...
	B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-cover areas in accordance with manufacturer's written recommendations.  Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect plants from damage due to landscape operations and operations of other contractors and trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.
	C. After installation and before final acceptance, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.

	3.18 DISPOSAL
	A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.



	02921_Turf_and_Grasses.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 2 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Hydroseeding.
	3. Sodding.
	4. Plugging.
	5. Sprigging.
	6. Meadow grasses and wildflowers.
	7. Turf renovation.
	8. Erosion-control material(s).
	9. Grass paving.

	B. Related Sections:
	1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough grading.
	3. Division 2 Section “Plants” for landscape planting
	4. Division 2 Section "Landscape Irrigation" for turf irrigation.
	5. Division 2 Section "Storm Drainage" for subsurface drainage.


	1.03 DEFINITIONS
	A. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and detritus.
	B. Finish Grade:  Elevation of finished surface of planting soil.
	C. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand with stabilized organic soil amendments to produce topsoil or planting soil.
	D. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides.  It also includes substances or mixtures inten...
	E. Pests:  Living organisms that occur where they are not desired or that cause damage to plants, animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi...
	F. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plan...
	G. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete or top surface of a fill or backfill before planting soil is placed.
	H. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	I. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil, but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	1. Pesticides and Herbicides:  Include product label and manufacturer's application instructions specific to this Project.

	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the year...
	1. Certification of each seed mixture for turfgrass sod.  Include identification of source and name and telephone number of supplier.

	C. Conformance Submittal: Submit Installer’s Qualifications as indicated prior to beginning work for qualified landscape installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For standardized ASTM D 5268 topsoil and imported or manufactured topsoil.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape Installer whose work has resulted in successful turf establishment.
	1. Professional Membership:  Installer shall be a member in good standing of either the American Landscape Contractors Association or the American Nursery and Landscape Association.
	2. Registration. Installer shall be a Registered Landscape Contractor (where applicable).
	3. Experience: Five years' experience in turf installation in addition to requirements in Division 1 Section "Quality Requirements."
	4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	5. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.
	6. Pesticide Applicator:  State licensed, commercial.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tes...
	C. Soil Analysis: When soil testing is part of the work, furnish soil analysis and a written report by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; dele...
	1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
	2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of samples to be taken per instructions from the Owner.  A minimum of three representative samples shall be taken from varied locations for each soil to be us...
	3. Report suitability of tested soil for turf growth.
	a. Based on the test results, state recommendations for soil treatments and soil amendments to be incorporated.  State recommendations in weight per 1000 sq. ft. (92.9 sq. m) or volume per cu. yd. (0.76 cu. m) for nitrogen, phosphorus, and potash nutr...
	b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials are present, provide additional recommendations for corrective action.



	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and federal laws, as applicable.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in TPI's "Guideline Specifications to Turfgrass Sodding." ...
	C. Fertilizer: Deliver to site in original unopened standard size bags showing weight, analysis and name of manufacturer. Store in weatherproof place and keep dry to maintain effectiveness. Store partially used bags in sealed containers.
	D. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide perimeter-control measures to prevent displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.


	1.07 PROJECT CONDITIONS
	A. Planting Restrictions:  See drawings for planting periods and specific species for specific planting dates.
	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained.  Apply products during favorable weather conditions according to m...

	1.08 MAINTENANCE SERVICE
	A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable turf is established (f...
	1. Seeded Turf:  60 days from date of planting completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.

	2. Sodded Turf: 30 days from date of installation.
	3. Plugged and Sprigged Turf: 60 days from date of planting completion.



	PART 2 -  PRODUCTS
	2.01 SEED
	A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; Rules for Testing Seeds" for purity and germination tolerances.
	B. Seed Species: State-certified seed of grass species as indicated on the drawings, with not less than 95 percent germination, not less than 85  percent pure seed, and not more than 0.5  percent weed seed:
	C. Grass Seed Mix:  Proprietary seed mix as indicated on the drawings.

	2.02 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorous gr...
	B. Turfgrass Species: Shall be as indicated on the drawings or as approved by the Owner.
	C. Turfgrass Species:  Sod of grass species (from seed at sod farm) as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5  percent weed seed:

	2.03 PLUGS
	A. Plugs:  Turfgrass sod, certified, complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, cut into square or round plugs, stro...
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Plug Size: Shall be as indicated on the drawings.


	2.04 SPRIGS
	A. Sod Sprigs:  Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:
	1. Turfgrass Species: Shall be as indicated on the drawings.
	2. Turfgrass Species: Shall be as indicated on the drawings.


	2.05 MEADOW GRASSES AND WILDFLOWERS
	A. Wildflower Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	B. Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	C. Wildflower and Native Grass Seed:  Fresh, clean, and dry new seed, of mixed species as follows:
	1. Species as identified on drawings.

	D. Seed Carrier:  Inert material, sharp clean sand or perlite, mixed with seed at a ratio of not less than two parts seed carrier to one part seed.

	2.06 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through No. 8 (2.36-mm) sieve and a minimum of 75 percent passing through No. 60 (0.25-mm) sieve.
	2. Class:  O, (only in high wind areas) with a minimum of 95 percent passing through No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through No. 60 (0.25-mm) sieve.
	3. Provide lime in form of ground dolomitic limestone.

	B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, and with a minimum of 99 percent passing through No. 6 (3.35-mm) sieve and a maximum of 10 percent passing through No. 40 (0.425-mm) sieve.
	C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Aluminum Sulfate:  Commercial grade, unadulterated.
	E. Perlite:  Horticultural perlite, soil amendment grade.
	F. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 50 (0.30-mm) sieve.
	G. Sand:  Clean, washed, natural or manufactured, and free of toxic materials.

	2.07 ORGANIC SOIL AMENDMENTS
	A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm)  sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0.5 pe...
	1. Organic Matter Content:  50 percent of dry weight.

	B. Sphagnum Peat:  Partially decomposed sphagnum peat moss, finely divided or of granular texture, with a pH range of 3.4 to 4.8.
	C. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of uniform texture and free of chips, stones, sticks, soil, or toxic materials.
	D. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.

	2.08 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 1 percent nitrogen and 10 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following comp...
	1. Composition:  1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) of actual nitrogen, 4 percent phosphorous, and 2 percent potassium, by weight unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.

	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight, unless recommended in soil reports from a qualified soil-testing laboratory or as specified on the drawings.


	2.09 PLANTING SOILS
	A. Planting Soil:  ASTM D 5268 topsoil, with pH range of 5.5 to 7, a minimum of 6 percent organic material content; free of stones 1 inch (25 mm) or larger in any dimension and other extraneous materials harmful to plant growth.  Mix ASTM D 5268 topso...
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.

	B. Existing, native surface topsoil formed under natural conditions with the duff layer retained during excavation process and stockpiled on-site.  Verify suitability of native surface topsoil to produce viable planting soil.  Remove stones, roots, pl...
	1. Supplement with native surface (topsoil) planting soil when quantities are insufficient.
	2. Mix existing, native surface topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume: 1:4.
	b. Ratio of Loose Sphagnum 1:4.


	C. Imported topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 4 inches (100 mm) deep; do not obtain from agricultural land, bogs or m...
	1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free of stones 1 inch (25 mm) or larger in any dimension; free of roots, plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, concrete slurry,...
	2. Mix imported topsoil or manufactured topsoil with the following soil amendments in the following quantities to produce planting soil:
	a. Ratio of Loose Compost to Topsoil by Volume:  1:4.



	2.10 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch (25-mm) sieve; soluble salt content of 2 to 5 decisiemens/m; not exceeding 0...
	1. Organic Matter Content:  50 to 60 percent of dry weight.

	C. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH range of 4.5 to 6.5.
	D. Non-asphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.
	E. Asphalt Emulsion:  NOT PERMITTED.

	2.11 PESTICIDES and HERBICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pest...
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.12 EROSION-CONTROL MATERIALS
	A. Rolled Erosion-Control Blankets (RECP):  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. (0.5 kg/sq. m), with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples, 6 inches (150 mm) long.
	C. Turf Reinforcement Mats (TRM):  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface, thickness as detailed on the drawings.  Include manufacturer's recommended anchora...
	1. Products:  See drawings and details,


	2.13 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, see plan and details for mat thickness.  Include manufacturer's recommende...
	1. Products:  See drawings and details.

	B. Base Course:  Sound crushed stone or gravel complying with [ASTM D 448 for Size No. 8] Division 2 Section "Earthwork" for base-course material.
	C. Sand:  Sound, sharp, washed natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As shown on the drawings or submitted and acceptable to Owner.
	E. Sandy Loam Soil Mix:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate blended with planting soil as specified.  Use blend consisting of 1/2 sand and 1/2 planting soil.
	F. Soil for Paving Fill:  Planting soil as specified on the drawings.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
	3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Owner and replace with new planting soil.

	3.02 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray.
	2. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.03 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches (150 mm).  Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Apply superphosphate fertilizer directly to subgrade before loosening.
	2.  Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	3. Spread planting soil to a depth of 6 inches (150 mm) but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix thoroughly into top 2 inches (50 mm) of subgrade.  Spread remainder of planting soil.
	b. Reduce elevation of planting soil to allow for soil thickness of sod where used.


	C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, grading, or surface-soil stripping operations, prepare surface soil as follows:
	1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
	2. Loosen surface soil to a depth of at least 8 inches (200 mm).  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 4 inches (100 mm) of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply superphosphate fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1 inch (25 mm) in any dimension and sticks, roots, trash, and other extraneous matter.
	4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

	D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade to within plus or minus 1/2 inch (13 mm) of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish gra...
	E. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.
	F. Before planting, obtain Owner's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.04 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Turf Area Preparation" Article.
	B. For turf reinforcement mats (TRM), install planting soil in two lifts, with second lift equal to thickness of erosion-control mats.  Install erosion-control mat and fasten as recommended by material manufacturer.
	C. Fill cells of turf reinforcement mat with planting soil and compact before planting.
	D. For rolled erosion-control blanket (RECP) or mesh, seed area, install RECP from top of slope, working downward, and as recommended by material manufacturer for site conditions and as shown on the details.  Fasten as recommended by material manufact...
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.05 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1/2 inch (13 mm) of f...
	B. Install base course (sand, soil mix, proprietary growing mix, or soil for paving fill) as shown on drawings) and as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving...
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with planting soil mix as shown on the drawings and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.06 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as indicated on the drawings.
	C. Rake seed lightly into top 1/8 inch (3 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 3:1 with RECP installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with turf reinforcement mats where shown on Drawings; install and anchor according to manufacturer's written instructions.
	F. Protect seeded areas with slopes not exceeding 3:1 and not indicated to receive RECP or TRM by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre (42 kg/92.9 sq. m) to form a continuous blanket in loose thickness over seeded ...
	1. Anchor straw mulch by crimping into soil with suitable mechanical equipment, or bond by spraying with approved tackifier at rate specified by manufacturer.

	G. Protect seeded areas from hot, dry weather or drying winds by applying specified mulch within 24 hours after completing seeding operations.  Water and soak areas, scatter mulch uniformly and roll surface smooth.

	3.07 HYDROSEEDING
	A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment specifically designed for hydroseed application.  Continue mixing until uniformly blended into homogeneous slurry suitable for hydraulic application.
	1. Mix slurry with non-asphaltic fiber-mulch, or manufacturer's recommended tackifier.
	2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre (5.2-kg/92.9 sq. m) dry weight, and seed component is deposited at not less...


	3.08 SODDING
	A. Area: Shall be as indicated on the drawings or at minimum a three (3) foot wide strip along walks, roadways and parking areas to reduce erosion.
	B. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	C. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 4:1.
	2. Anchor sod on slopes exceeding 6:1 with steel staples spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	D. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.

	3.09 PLUGGING
	A. Plant plugs in holes or furrows, spaced as indicated on the drawings. On slopes, contour furrows to near level.

	3.10 SPRIGGING
	A. Plant freshly shredded sod sprigs in furrows as indicated on drawings.  Place individual sprigs with roots and portions of stem in moistened soil, as indicated, and fill furrows without covering growing tips.  Lightly roll and firm soil around spri...
	B. Broadcast Method: If broadcast method is indicated on drawings, spread sprigs uniformly over prepared surface at rate indicated and mechanically force sprigs into lightly moistened soil.
	1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
	2. Lightly roll and firm soil around sprigs after planting.
	3. Water sprigs immediately after planting and keep moist by frequent watering until well rooted.


	3.11 TURF RENOVATION
	A. Renovate existing turf.
	1. Damaged by Contractor’s operations, such as storage of materials or equipment and movement of vehicles.
	2. To re-establish turf where settlement or washouts occur or where minor re-grading is required,
	3. Where new planting soil placement and new planting is required
	4. Where sod or vegetation is diseased, wrong species or unsatisfactory
	5. Where foreign materials such as oil drippings, fuel spills, stones, gravel or other material that may or may not be a result of Contractor’s operation.

	B. Mow, dethatch, core aerate, and rake existing turf.
	C. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	D. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	E. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches (150 mm).
	F. Apply soil amendments and initial fertilizers required for establishing new turf and mix thoroughly into top 4 inches (100 mm) of existing soil.  Install new planting soil to fill low spots and meet finish grades.
	G. Apply seed and protect with straw mulch, or sod as required for new turf.
	H. Water newly planted areas and keep moist until new turf is established.

	3.12 TURF MAINTENANCE PRIOR TO ACCEPTANCE
	A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf.  Roll, regrade, and replant bare or eroded areas and remulch to produce a un...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  Water to assure moisture depth is no greater than 3” (50% depletion of 6 inches) at any one time until established.
	1. If an irrigation system is installed on the site it shall be used for the site watering.  Use the installed irrigation system and set the controller to “User No ET” mode until final acceptance.
	2. Watering When Irrigation System is Not Installed:
	a. The quantity of water applied at one time shall be sufficient to penetrate the soil to a depth necessary to sustain healthy plant growth.
	b. On-site water shall be furnished by the Owner.  If water is not available on-site the Contractor shall provide all necessary water.  The Contractor shall furnish all labor, watering equipment, fuel and equipment necessary to transport and apply wat...
	c. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	d. Water turf with fine spray at a minimum rate of 1 inch (25 mm) per week unless rainfall precipitation is adequate.


	C. Protection: Protect seeded or sod area from trespass during grass establishment. Furnish and install fences, signs, and barriers or any other necessary temporary protective devices. Damage resulting from trespass, erosion, settlement, or other caus...
	D. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowing.  Do not delay mowing unt...
	1. Bentgrass to a height of 1 inch (26 mm) or less.
	2. Bermudagrass to a height of  1 to 1-1/2 inch (26 to 40 mm).
	3. Centipedegrass, perennial ryegrass and zoysiagrass to a height of 1 to 2 inches (25 to 50 mm).
	4. Kentucky bluegrass, buffalograss and red fescue to a height of 1-1/2 to 2 inches (38 to 50 mm).
	5. Bahiagrass, turf-type tall fescue, and St Augistinegrass to a height of 2 to 3 inches (50 to 75 mm).

	E. Turf Post fertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. (0.45 kg/92.9 sq. m) to turf area.


	3.13 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Owner:
	1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with uniform coverage exceeding 85 percent perennial vegetative cover.
	2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.
	3. Satisfactory Plugged Turf:  At end of maintenance period, the required number of plugs has been established as well-rooted, viable patches of grass, and areas between plugs are free of weeds and other undesirable vegetation.
	4. Satisfactory Sprigged Turf:  At end of maintenance period, the required number of sprigs has been established as well-rooted, viable plants, and areas between sprigs are free of weeds and other undesirable vegetation.

	B. After grass growth has started all areas or parts of areas, which fail to show a uniform stand of grass for any reason whatsoever shall be re-seeded repeatedly until all areas are covered with a satisfactory growth of grass at no additional cost to...
	C. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.14 MEADOW GRASSES AND WILDFLOWERS
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph (8 km/h).  Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	1. Do not use wet seed or seed that is moldy or otherwise damaged.

	B. Sow seed at a total rate as shown on the drawings.
	C. Brush seed into top 1/16 inch (1.6 mm) of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying compost or straw mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch (4.8 mm), and roll surface smooth.
	E. Water newly planted areas and keep moist until meadow is established.

	3.15 MEADOW GRASSES AND WILDFLOWER MAINTENANCE
	A. Maintain and establish meadow by watering, weeding, mowing, trimming, replanting, and performing other operations as required to establish a healthy, viable meadow.  Roll, regrade, and replant bare or eroded areas and remulch.  Provide materials an...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  Replace materials and meadow damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep meadow and soil free of pests and pathogens or disease.  Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering:  If indicated on the drawings, install and maintain temporary piping, hoses, and meadow-watering equipment to convey water from sources and to keep meadow uniformly moist.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water meadow with fine sprays at a minimum rate of 1/2 inch (13 mm) per week until final acceptance unless rainfall precipitation is adequate.


	3.16 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents in accordance with requirements of authorities having jurisdiction and manufacturer's written recommendations.  Coordinate applications with Owner's operations and others in...
	B. Post-Emergent Herbicides (Selective and Non-Selective):  Apply only as necessary to treat already-germinated weeds and in accordance with manufacturer's written recommendations.

	3.17 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	C. Remove nondegradable erosion-control measures after grass establishment period.
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