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B. PROJECT OWNER AND OPERATOR 

 

Owner: 

Town of Ramah 

113 S. Commercial Street 

Ramah, CO 80832 

Name: Cindy Tompkins 

Phone: 719-541-2163 

Operator: 

Company: 

Address: 

 

Name: 

Phone: 

The SWMP must clearly identify contractor(s) and/or subcontractor(s) responsible for 

implementation of the day-to-day activities necessary to complete project. Contractors and 

subcontractors must certify that they understand the requirements of the state stormwater 

discharge permit and the plan. Each contractor and/or subcontractor must complete one of the 

Contractor’s Certification Forms. 

SWMP Preparer 

Company:  EVstudio  

Address:  5335 W 48th Ave. 

  Denver, CO 80212  

Name:   Brian Welch 

Phone:  (303)-670-7242 x50 

Email:   Brian.Welch@EVstudio.com 

Qualified Stormwater Manager 
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Contractor/ Sub-contractor (Erosion and Sediment Controls): 

 Company: 
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Phone: 
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SIGNATORY REQUIREMENTS FOR DOCUMENTS SUBMITTED TO THE CDPHE 

I certify under penalty of law that this document and all attachments were prepared under my direction 

or supervision in accordance with a system designed to assure that qualified personnel properly gather 

and evaluate the information submitted. Based on my inquiry of the person or persons who manage the 

system, or those persons directly responsible for gathering the information, the information submitted 

is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 

significant penalties for submitting false information, including the possibility of fine and imprisonment 

for knowing violations. 

 

           

Applicant/Owner  

 

 

           

Operator  
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I. INTRODUCTION 

A. THE COLORADO DISCHARGE PERMIT SYSTEM (CDPS) GENERAL PERMIT AND SWMP 

For construction projects that require the disturbance of one acre or more, the U. S. 

Environmental Protection Agency (EPA) requires that the project owner apply for a stormwater 

permit under the National Pollutant Discharge Elimination System (NPDES) program. For the 

purposes of the NPDES program, construction activities are defined as clearing, excavating, 

grading, etc. 

The EPA has delegated this permit program in the State of Colorado to the Colorado Department 

of Public Health and Environment (CDPHE). In compliance with the provisions of the Colorado 

Water Quality Control Act, (25-8-101 et seq., CRS, 1973 as amended), and the Federal Water 

Pollution Control Act, as amended (33 U.S.C. 1251 et seq.; the “Act”), and the regulations and 

standards adopted and promulgated thereunder, the CDPS General Permit (COR400000) is issued. 

This permit is more specifically known as the Colorado Discharge Permit System (CDPS) general 

permit for Stormwater Discharges Associated with construction activities. Projects issued a 

certificate of permit coverage under the state stormwater discharge permit are granted 

permission to discharge stormwater associated with construction activity into State waters. The 

state stormwater discharge permit issued for this project follows this page. 

This document comprises the Stormwater Management Plan (SWMP) required by CDPHE, for 

construction projects that disturb one acre or greater of land in accordance with the state 

stormwater discharge permit. This document establishes a plan to manage the quality of 

stormwater runoff from construction activities associated with the Town of Ramah Wastewater 

System Improvements with the use of best management practices. 

This plan is a guide to be used in the field to control and reduce erosion and the discharge of 

sediments and other pollutants. The SWMP is a living document and should be changed, updated, 

and revised as necessary throughout the construction project. Best management practices should 

be moved, added, or redesigned as necessary to reduce and control erosion and the discharge of 

sediment and pollutants in accordance with good engineering, hydrologic and pollution control 

practices as specified in the Urban Storm Drainage Criteria Manual (USDCM), Volume 3, “Best 

Management Practices”. 
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C. SWMP ADMINISTRATOR 

The qualified stormwater manager is responsible for implementing, maintaining, and revising all 

aspects of the SWMP.  

Qualified Stormwater Manger (QSM): 

Company: 

Address: 

 

Name: 

Phone: 

Email: 

D. RETENTION OF RECORDS 

The contractor or permittee must maintain a digital version or hardcopy of the SWMP at the 

construction site from the date of the initiation of construction activities to the date of 

project/permit termination. The contractor or permittee shall retain copies of the SWMP, and all 

reports required by the state stormwater discharge permit for a period of at least three years 

from the date that the project is completed. 

 

E. STANDARD PERMIT CONDITIONS 

This section discusses state and federal penalties for non-compliance with the state stormwater 

discharge permit as well as termination of coverage of the permit. Further explanation of these 

issues is stated within each individual heading. 

DUTY TO COMPLY WITH PERMIT CONDITIONS 

The EPA and CDPHE have substantial penalties for non-compliance with the state stormwater 

discharge permit. Any non-compliance constitutes a violation of the Water Quality Control Act 

and is grounds for enforcement action including enforcement action permit termination, 

revocation, re-issuance, or modifications, or denial of permit renewal application. Individuals 

responsible for such violations are subject to criminal, civil and administrative penalties. 

TEMPORARY STABILIZATION 

Temporary stabilization must be implemented for earth disturbing activities on any portion of 

the site where ground disturbing construction activity has permanently ceased, or temporarily 

ceased for more than 14 calendar days. Temporary stabilization methods may include, but are 

not limited to, terracing, surface roughening, crimp mulching, tarps, soil tackifier, and 

hydroseed. The permittee may exceed the 14-day schedule when either the function of the 

specific area of the site requires it to remain disturbed or physical characteristics of the terrain 

and climate prevent stabilization. The SWMP must document the constraints necessitating the 
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alternative schedule, provide the alternate stabilization schedule, and identify all locations 

where the alternative schedule is applicable on the site map. Minimum inspection frequency 

and scope, as directed in Part I.D. of the COR400000 discharge permit, must be followed for 

temporarily stabilized areas. 

FINAL STABILIZATION AND TERMINATION OF COVERAGE 

Final stabilization is achieved when all construction and ground surface disturbing activities at the 

site have been completed, and when a uniform perennial vegetative cover with a density of 70 

percent or pre-disturbance levels has been established or equivalent erosion reduction measures 

(such as the use of riprap, gabions, or geotextiles) have been employed. Preconstruction 

photographs shall be taken to aid the estimation of restored vegetative cover. When the site has 

been fully stabilized, and when control measures are no longer needed and have been removed, 

the contractor/permittee can submit a notice of termination to the Town of Ramah. Upon 

approval by the Town of Ramah, the contractor/permittee will notify CDPHE when final 

stabilization is complete by submitting an Inactivation Notice to CDPHE. The Inactivation Notice 

is located after the contractor Certification forms in this document. 

 

 

 

II. SITE DESCRIPTION  

A. PROJECT NAME AND LOCATION 

Project/Site Name: Town of Ramah Wastewater System Improvements 

Location: Section 1, Township 11 South, Range 61 West of the 6th P.M. 

City: Town of Ramah 

County: El Paso County 

Latitude: 39.1157⁰ N  Longitude: -104.1611⁰ W 

CDPS Permit #: COR4-  

Other CDPS Permits:  
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Figure 1. Vicinity Map of Town of Ramah Wastewater System Improvements 

B. CONSTRUCTION ACTIVITY DESCRIPTION 

The proposed development at the site includes the decommission of the existing wastewater 

lagoon and existing influent septic tank, the construction of a lift station, force main installation, 

and excavation of three evaporation ponds. Land disturbing activities include clearing and 

grubbing, force main installation, grading, saw cut and replacement of pavement, and 

construction of the lift station. 
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C. SEQUENCE OF MAJOR CONSTRUCTION ACTIVITIES 

Initial Phase: Permits/Pre-Construction meetings, Equipment mobilization, Clearing and Grubbing  

Start Date:   ___ /___ /____  

Completion Date:  ___ /___ /____  

Vehicle tracking control, culvert protections, perimeter controls, and dumpsters and 

portable restrooms will be installed. Also, during initial construction stabilized staging 

areas and stockpiles will be designated.  

Interim Phase: Grading, Utility Installation, Paving, Lift Station Construction 

Start Date:   ___ /___ /____  

Completion Date:  ___ /___ /____  

All previous control measures will remain in place and be maintained during the interim 

period. Designate concrete washout area. During the Interim phase street sweeping will 

take place as needed within the site and in the adjacent roadways to remove any 

sediment/debris that has accumulated from construction activities.  

1. Construct Evaporative Ponds 

a. Grade Site 

b. Install Piping and structures at evaporation pond site 

c. Install Synthetic Pond Liners and associated equipment  

2. Construct Force Main 

a. Construct Lift Station 

b. Construct/Install Lift Station wet well, valve vault, and overflow tank 

3. Construct Gravity Sewer to direct wastewater to new lift station 

4. Complete testing and startup of lift station, force main, and evaporative ponds 

5. Tie in all proposed structures and piping. Complete testing and startup of 

proposed system 

6. Complete existing lagoon and septic tank decommissioning 

Final Phase: Decommission of existing wastewater facilities, Final Stabilization 

Start Date:   ___ /___ /____  

Completion Date:  ___ /___ /____  

During the final phase of construction, erosion control blankets, hydroseed, and seeding 

and mulching will be utilized as needed to stabilize the site. Once construction is 

completed and the site has been stabilized all previous control measures will be removed. 

File notice of termination of stormwater permit with the CDPHE/municipality. 
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D. AREA AND VOLUME ESTIMATES 

The site area and the area of the proposed land disturbing activities at the site is approximately 

17.53 acres.  

Site Earthwork Volumes 

Cut Volume: 49,781 Cubic Yards 

Fill Volume: 38,341 Cubic Yards (1.15 compaction factor) 

Net Volume: 9,916 Cubic Yards (cut) 

 

Area of disturbance 

  

Construction Area:  18.79 acres 

Exempt:   1.26 acres 

Disturbed: 17.53 acres 

 

E. SOILS 

According to the Natural Resources Conservation Service (NRCS) report from the United States 

Department of Agriculture, the soils found at the site consist of Clay Loam, the majority of the site 

is classified as hydrologic soil group of “C” and the remaining areas are classified as hydrologic soil 

group of “B”. Soils found at the site are Manzanst Clay Loam (0 to 3 percent slopes), Terry-Razor 

Complex (3 to 20 percent slopes), and Nunn Clay Loam (0 to 3 percent slopes). See the full NRCS 

soil report in the appendix for further details regarding the properties of the soils found at the 

site. 

The NRCS web soil survey has defined the soil group B with soil characteristics of having a 

moderate infiltration rate and moderately low runoff potential. Group C is defined as having soil 

characteristics of low infiltration rate and moderately high runoff potential. 

The Geotechnical report for the project demonstrates that the soils where the wastewater 

treatment ponds consist mostly of clay and were classified as class C for the purpose of design. 

Erosion protection. Slopes on the on 3:1 Slope with Swale no steeper than 4:1. Additionally all 

Disturbed areas will be seeded to maintain riparian conditions.  

For permanent channel running slopes between 8:1-5:1 on this site RIPRAP Erosion Protection is 

Recommended. Drainage report provides specifications for the 18.8” thick class L riprap 

  

 

F. EXISTING VEGETATION AND SITE CONDITIONS 

The existing vegetation on the property consists primarily of native grasses, shrubs, and weeds 

with an estimated pre-existing ground cover estimate of 60%. Pre-existing vegetation was 

determined through the evaluation of satellite imagery of the site.  
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Natural topography at the evaporative pond site slopes to the north towards an unnamed swale 

(discharges to Big Sandy Creek) at slopes ranging from 2% to 7%. There are no wetlands or 

receiving waterways within the project area or within 50 feet of the project area. 

G. ALLOWABLE NON-STORMWATER DISCHARGES AND LOW-RISK DISCHARGES 

The following non-stormwater discharges are allowable under this permit if the discharges are 

identified in the stormwater management plan in accordance with the COR400000 general permit 

provisions outlined in Part I.C and if they have appropriate control measures in accordance with 

Part I.B.1. 

i. Discharges to the ground of concrete washout water associated with the washing of 

concrete tools and concrete mixer chutes. Discharges of concrete washout water must 

not leave the site as surface runoff or reach receiving waters as defined by this permit. 

Concrete on-site waste disposal is not authorized by this permit except in accordance with 

Part I.B.1.a.ii(b). A concrete washout area will be utilized to capture wastewater and 

waste products resulting from the cleaning of concrete and masonry equipment.  

ii. Discharges of landscape irrigation return flow. 

iii. Discharges resulting from emergency firefighting activities during the active emergency 

response are authorized by this permit. 

The CDPHE defines the following discharges as meeting the low-risk discharge criteria. Discharges 

must infiltrate into the soil without leaving the site as surface water. Refer to the CDPHE Low Risk 

Discharge Guidance documents for further details. 

i. Discharges to land from the flushing of potable water from a potable water distribution 

system. Hydrant flushing or water used to moisture condition soil. 

ii. Discharges of uncontaminated groundwater or uncontaminated groundwater combined 

with stormwater. 

H. RECEIVING WATERS 

Proposed Drainage:  

Stormwater runoff from the lift station will be conveyed north through existing grasses before 

joining another local runoff and then into the Big Sandy Creek 

From the northwest, and northeast side of the site will go through natural grasses that will be 

seeded upon the completion of grading for the project. And then flows Northeast along existing 

drainage paths until it reaches a stream leading to the Big Sandy Creek. 

The runoff from the south side of the wastewater treatment ponds ender a grassed swale before 

entering the stream leading to the Big Sandy Creek. 

Water Quality Control Standard. 

The water quality for the site will follow the runoff reduction standard for El Paso County ECM 

App I.7.1.C.3, and more that 60% of the WQCV that is received by the total qualifying disturbed 

area will be captured within the Wastewater Treatment Ponds and evaporated.  

Immediate Receiving Waters: ephemeral Stream of the Big Sandy Creek and the Big Sandy Creek 
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Ultimate Receiving Waters: Arkansas River 

Regional Detention Facilities: The site does not discharge to a regional Detention Facility 

Existing Stormwater Quality Facilities: No Existing Stormwater Quality features are adjacent to 

the project. 

 

I. STREAM CROSSINGS 

There are not any temporary stream crossings or diversions associated with this project. 

J. ALTERNATE TEMPORARY STABILIZATION SCHEDULE 

An alternate temporary stabilization schedule is not applicable to the scope of this project.  

If an alternate stabilization schedule is needed, describe the constraints necessitating an alternate 

stabilization schedule below and identify locations to the site map. 

SITE MAPS 

The Site Map is a living document that will be routinely updated to reflect the current site 

conditions as seen in the field. All potential pollutant sources as well as control measures 

(structural and non-structural) need to be marked on the map.  

Refer to the Erosion and Sediment Control Plans for:  

• Construction site boundaries;  

• Flow arrows that depict stormwater flow directions on-site and runoff direction;  

• All areas of ground disturbance including areas of borrow and fill;  

• Areas used for storage of soil;  

• Locations of all waste accumulation areas, including areas for liquid, concrete, masonry, 

and asphalt.  

• Locations of all structural control measures;  

• Locations of all non-structural control measures (e.g. temporary stabilization);  

• Locations where alternative temporary stabilization schedules apply. 

  



13 

 

III. POTENTIAL POLLUTANT SOURCES 

The following sources and activities have been identified as having the potential to contribute 

pollutants to stormwater discharges. These sources will be controlled through control measure 

selection and implementation as described in Section VI – Best Management Practices of this 

report.  

Potential Pollution Source Potential on this site? 

Disturbed and stored soils Yes 

Vehicle tracking of sediments Yes 

Contaminated soils No; No known contamination  

Loading and unloading 

operations  
Yes 

Outdoor storage activities 

(building materials, fertilizers, 

chemicals, etc.)  

Yes 

Vehicle and equipment 

maintenance and fueling  
Yes 

Significant dust or particulate 

generating processes 
Yes 

Routine maintenance activities 

using fertilizers, pesticides, 

detergents, fuels, solvents, oils, 

etc. 

Yes 

On-site waste management 

practices (waste piles, liquid 

wastes, dumpsters, etc.) 

Yes 

Concrete truck/equipment 

washing, including the 

concrete truck chute, fixtures 

and equipment 

Yes 

Dedicated asphalt, concrete 

batch plants and masonry 

mixing stations 

No 

Non-industrial waste sources 

such as worker trash and 

portable toilets 

Yes 

Other areas or procedures 

where potential spills can 

occur 

None identified 
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IV. SPILL PREVENTION AND RESPONSE PLAN & MATERIALS HANDLING 

 

A. MATERIALS MANAGEMENT PRACTICES 

Properly managing hazardous, toxic, or petroleum products on the construction site will greatly 

reduce the potential for stormwater pollution by these materials. Good housekeeping along with 

proper use and storage of these construction materials form the basis for proper hazardous 

material management. Bulk storage, individual containers of 55 gallons or more, of petroleum 

products and other liquid chemicals must have secondary containment or equivalent protection. 

B. GOOD HOUSEKEEPING 

The proper use of materials and equipment along with the use of good housekeeping practices 

greatly reduces the potential for contaminating stormwater runoff. The following is a list of good 

housekeeping practices to be used during the construction project:   

i. Storage of hazardous materials, chemicals, fuels, and oils, and fueling of construction 

equipment, shall not be performed within 150 feet of any stream bank, wetland, water 

supply well, spring, or other water body. 

ii. An effort will be made to store only enough product required to do the job.  

iii. Materials stored on the site will be stored in a neat, orderly manner in their appropriate 

containers and, if possible, under a roof or other enclosure.  

iv. Products will be kept in their original containers with the original manufacturer’s label.  

v. Substances will not be mixed with one another unless recommended by the 

manufacturer.  

vi. Whenever possible, all of the product will be used up before disposing of the container.  

vii. Manufacturer’s recommendations for proper use and disposal of a product will be 

followed.  

viii. If surplus product must be disposed of, manufacturers’ or local and state recommended 

methods for proper disposal will be followed. 

ix. Portable toilets will be located a minimum of 10ft from stormwater inlets and 50ft from 

state waters.  They will be secured at all four corners to prevent overturning and cleaned 

on a weekly basis.  They will be inspected daily for spills 
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C. SPILL CONTROL AND CLEANUP 

In addition to the material management practices discussed previously, the following spill control 

and cleanup practices will be followed to prevent stormwater pollution in the event of a spill: 

i. Spills will be contained and cleaned up immediately after discovery.  

ii. Manufacturer’s methods for spill cleanup of a material will be followed as described on 

the material’s SDS.  

iii. Materials and equipment required for cleanup procedures will be kept readily available 

on the site, either at an equipment storage area or on contractor’s trucks. Equipment to 

be kept on the site will include but not be limited to brooms, dust pans, shovels, granular 

absorbents, sand, saw dust, absorbent pads and booms, plastic and metal trash 

containers, gloves, and goggles.  

iv. Personnel on the site will be made aware of cleanup procedures and the location of spill 

cleanup equipment.  

v. Toxic, hazardous, or petroleum product spills will be documented to the appropriate 

federal, state, and local agencies.  

vi. Spills will be documented, and a record of the spills will be kept with this SWMP.  

If a spill occurs that is reportable to the federal, state, or local agencies, the contractor is 

responsible for making the notifications. 

The federal reportable spill quantity for petroleum products is defined in 40 CFR 110 and is any 

oil spill that violates applicable water quality standards, causes a film or sheen upon or 

discoloration of the water surface or adjoining shoreline, or causes a sludge or emulsion to be 

deposited beneath the surface of the water or adjoining shorelines.  

The federal reportable spill quantities for hazardous materials are listed in 40 CFR, Part 302.4 in 

the table entitled List of Hazardous Substances and Reportable Quantities. Ethylene glycol 

(antifreeze) should be included in this list and has a reportable quantity of one pound. A release 

of any chemical, oil, petroleum product, sewage, etc., which may enter waters of the State of 

Colorado (which include surface water, ground water and dry gullies or storm sewers leading to 

surface water) must be reported to CDPHE immediately (25-8-601 CRS). Written notification to 

CDPHE must follow within five (5) days (5 CCR 1002-61, Section 61.8(5)(d)). Any accidental 

discharge to the sanitary sewer system must be reported immediately to the local sewer authority 

and the affected wastewater treatment plant. 

Releases of petroleum products and certain hazardous substances listed under the Federal Clean 

Water Act (40 CFR Part 116) must be reported to the National Response Center as well as to 

CDPHE as required under the Clean Water Act and the Oil Pollution Act.  
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If a spill is reportable, the Contractor’s superintendent will notify the Owner and the following 

authorities:  

i. Federal: National Response Center - 1-800-424-8802  

ii. State:  Colorado Department of Public Health and Environment 1-877-518-5608   

iii. Local:  Local Emergency Planning Committee (OEM) (303) 273-1622  

iv. Local: El Paso County Public Works: (719) 520-6460 

v. Division of Oil & Public Safety-Storage Tanks (303) 318-8547  

vi. Oil and Gas Conservation Commission (303) 894-2100  

If a reportable release occurs, a modification to the SWMP must be made within 14 days. The 

modification shall include:   

i. a description of the release;   

ii. the date of the release;   

iii. an explanation of why the spill happened;   

iv. a description of procedures to prevent future spills and/or releases 

v. a description of response procedures if a spill or release would occur again   

A written description of the release must be submitted to the permitting authority that includes:   

i. a description of the release, including the type of material and an estimated amount of 

spill 

ii. the date of the release 

iii. an explanation of why the spill happened 

iv. a description of the steps taken to prevent and control future releases   

These modifications to the SWMP must be made by the contractor and will be documented on a 

Spill Report form. In addition, the Spill Report form must be certified at the bottom. 
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V. BEST MANAGEMENT PRACTICES 

Soil erosion and sediment controls are measures that are used to reduce the amount of soil 

particles that are carried off a land area and deposited in the receiving water. This section provides 

a general description of the most appropriate measures planned for this project. The contractor 

or whoever the owner/operator has chosen as the responsible party for the erosion and sediment 

control devices must amend this SWMP and adjust the locations and types of best management 

practices as needed depending on the daily construction activities so that erosion, sediment, and 

other pollutants are controlled in accordance with good engineering, hydrologic and pollution 

control practices as specified in the USDCM Volume 3.  

All applicable soil erosion and sediment control measures shall be implemented in accordance 

with the guidelines contained herein and per the USDCM detail specifications prior to 

commencement of field construction activities at each location. Measures shall be maintained 

during and after the construction activity until final stabilization is achieved. Upon successful 

revegetation of the disturbed area, all temporary soil erosion and sediment control measures will 

be removed by the contractor. 

A. STRUCTURAL PRACTICES 

The following structural erosion and sediment control devices will be used on site: 

• Silt Fence or Sediment Control Logs will be utilized as a perimeter control measure for 

land and vertical construction and to minimize site access to designated entrances.  

• Culvert Inlet Protection will be installed on existing and proposed culverts to prevent 

excess sediment from being transported downstream.  

• Concrete Washout Areas will be utilized to prevent concrete washout from leaving the 

site as surface runoff. Discharges that may reach groundwater must flow through soil that 

has buffering capacity prior to reaching groundwater. The concrete washout location 

must not be located in an area where shallow groundwater may be present and would 

result in buffering capacity not being adequate, such as near natural drainages, springs, 

or wetlands. The state stormwater permit authorizes discharges to the ground of 

concrete washout waste but does not authorize on-site waste disposal. 

• Vehicle Tracking Control will be installed during the initial phase of construction to 

prevent construction vehicles from tracking sediments from disturbed areas as well as 

minimizing site access to designated construction entrances. 

• Stabilized Staging Area will be designated in field as an area to store construction 

equipment, vehicles, stockpiles, waste bins, or other construction related materials. SSA 

will also provide an area for loading/unloading operations. 

• Stockpile Management practices will minimize erosion and sediment transport from soil 

stockpiles. Stockpiles should be located away from drainage system components (50’ 

minimum). Perimeter controls such as silt fence or sediment control logs should be 

utilized for stockpile management. 
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• Rock Socks should be installed within the proposed drainage swale as check dams to 

reduce the velocity of stormwater and to encourage settling/filtering of sediment and 

vegetation growth. 

• Permanent seeding and mulching/Hydroseed will be utilized to stabilize common areas 

and tracts.  

• Erosion Control Blanket will be utilized to minimize erosion and stabilize slopes at the site 

that are 4:1 or steeper. Erosion control blankets will be utilized to stabilize drainage 

swales and evaporative pond banks.   

• Surface roughening will be utilized during the interim phase of construction to minimize 

sediment transport prior to final stabilization. 

The locations of these measures are shown on the Erosion and Sediment Control Plan. Refer to 

the attached control measure details for installation and maintenance specifications. 

B. NON-STRUCTURAL PRACTICES 

The following non-structural erosion and sediment control devices will be used on site:  

• Street Sweeping shall be completed at the site as necessary to remove any accumulated 

sediment or debris from paved surfaces within and surrounding the project area. 

• Wind Erosion/Dust Control procedures such as moisture conditioning soil or ceasing soil 

disturbing activities during times of high wind.  

• Minimize soil compaction will be minimized by limiting points of ingress and egress within 

the project. Typical and unavoidable equipment wheels or tracks in contact with soil 

throughout the site is considered soil compaction and must be uncompacted prior to 

implementation of stabilization. If compaction occurs on areas to be seeded it shall be 

adequately uncompacted prior to applying seed. 

• Construction phasing will minimize the amount of soil exposed during construction. 

• Cover stockpiles and stored materials/chemicals 

• Designated areas for workers to park to minimize tracked sediments and soil compaction 

at the site. Also, separate areas (preferably paved or impervious surfaces) of the site 

should be designated for vehicle fueling and routine maintenance. 

• Pesticides and Fertilizers should be properly applied, stored, handled, and disposed of to 

prevent contamination of surface water and groundwater. Refer to manufacturer's 

directions and product label prior to applying pesticides and fertilizers and only when 

needed and use in a manner that is specified in the manufacturer specifications. 

The locations of these measures are shown on the Erosion and Sediment Control Plans. Refer to 

the attached control measure details for installation and maintenance specifications. 
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VI. FINAL STABILIZATION AND LONG-TERM STORMWATER MANAGEMENT 

A. FINAL STABILIZATION 

Final stabilization is achieved when all soil-disturbing activities at the site have been completed, 

and when a uniform perennial vegetative cover with a density of at least 70 percent of pre-

disturbance levels has been established or equivalent measures (such as the use of hardscape, 

riprap, gabions, or geotextiles) have been employed. Final stabilization must be designed and 

installed as a permanent feature. Final stabilization measures for obtaining a vegetative cover or 

alternative stabilization methods include, but are not limited to, the following as appropriate: 

Seed mix selection and application methods; Soil preparation and amendments; Soil stabilization 

methods to provide adequate protection to minimize erosion (e.g. crimped straw, hydro mulch or 

rolled erosion control products); Appropriate sediment control measures as needed until final 

stabilization is achieved; Permanent pavement, hardscape, xeriscape, stabilized driving surfaces. 

And other alternative stabilization practices as applicable, refer to the alternate temporary 

stabilization schedule if applicable.  

For the Town of Ramah Wastewater System Improvements, the permittee intends to utilize seed 

and mulch to achieve final stabilization of disturbed areas.  

It is not anticipated that the permittee will disturb areas outside the permitted areas, however, 

should such a disturbance occur, seed and temporary erosion controls may need to be installed 

until final stabilization is achieved. 

The temporary erosion control devices shall be removed upon project completion by the 

contractor unless control measures are intended to be left in place such as biodegradable 

products. The construction contractor is responsible for installation of the final site stabilization 

(with perennial vegetative species) within 30 days of project completion and 70% vegetation is 

achieved or the 2-year warranty period passes, whichever happens first. Following the completion 

of construction and planting activities, the construction inspector shall conduct periodic site 

reviews to ensure that vegetation establishment is satisfactory. If vegetative cover is not 

adequate, special steps to correct problems shall be implemented such as over-seeding, mulching, 

sodding, or the use of erosion control blankets.  

When the site has been fully stabilized and all stormwater discharges from construction activities 

that are authorized by this state stormwater discharge permit are eliminated, the project is then 

terminated. The permittee will notify CDPHE and the Town of Ramah when final stabilization is 

complete by submitting an Inactivation Notice.  

The water quality for the site will by provided by the rain captured by the wastewater treatment 

ponds and will evaporate greater than 60% of the WQCV as required by the runoff reduction 

standard (ECM App I.7.1.C.3). The owner of the wastewater treatment pond will be responsible 

for the continued maintenance of this water quality control structure. 

B. LONG-TERM STORMWATER MANAGEMENT 

This project is not anticipated to significantly alter stormwater conveyance volumes; therefore, 

existing regional downgradient stormwater quality facilities will be relied on to address 

Mikayla Hartford
SW - Highlight
existing regional downgradient stormwater quality facilities will be relied on to address

Mikayla Hartford
SW - Textbox
Unresolved: Discuss the exclusions to permanent treatment that apply for the project. There is no known existing regional stormwater quality facilities. Please see discussion of long term water quality treatment in the drainage report. This text does not match what the designer who prepared the drainage report has presented. 

Mikayla Hartford
SW - Textbox
Unresolved: SWMP Checklist Item 26: If this project relies on control measures owned or operated by another entity, a documented agreement must be include. Or state that the project does not rely on a control measures owned/operated by another entity. 
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permanent water quality and flood attenuation. Historic drainage pathways will be maintained 

post-construction with the use of proposed drainage swales. See the site plan for details.  

 

 

VII. INSPECTION FREQUENCY AND SCOPE 

A. INSPECTION FREQUENCY AND MAINTENANCE 

All erosion and sediment control devices shall be installed pursuant to the specifications and the 

construction details. They shall be maintained so that they remain in effective operating condition 

and are protected from activities that would reduce their effectiveness. Sediment will be removed 

from behind sediment controls when it reaches one-half the height of the control.   

A thorough inspection of the stormwater management system shall be performed at least once 

every 14 days and within 24 hours after the end of any precipitation or snowmelt event that 

causes surface erosion. Any reduction in inspections shall comply with the requirements of 

section I.6.a of the state stormwater discharge permit and shall be documented in the inspection 

records. During inspection, the construction inspector shall complete the inspection forms. These 

sheets should be copied and used as necessary. Ineffective temporary erosion control measures 

shall be repaired as soon as possible after identification. The construction inspector shall 

immediately install additional temporary erosion control devices in any area deemed in need of 

protection.  

If inspection results indicate a need for revision to the SWMP, the plan shall be revised and 

implemented, as appropriate, within seven calendar days following the inspection. All 

modifications should be noted on the Record of Revisions sheet. The inspection reports shall 

identify any incidents of non-compliance with the state stormwater discharge permit. 

B. REDUCED INSPECTION FREQUENCY 

Note that the following section has been pulled from the state stormwater discharge permit, refer 

to the COR400000 general permit for more details. 

The permittee may perform site inspections at the following reduced frequencies when one of 

the following conditions exists:  

Post-Storm Inspections at Temporarily Idle Sites  

For permittees choosing an inspection frequency pursuant to Part I.D.2.b and if no construction 

activities will occur following a storm event, post-storm event inspections must be conducted 

prior to re-commencing construction activities, and no later than 72 hours following the storm 

event. If the post-storm event inspection qualifies under this section, the inspection delay must 

be documented in the inspection record per Part I.D.5.c. Routine inspections must still be 

conducted at least every 14 calendar days.  

 

 

Mikayla Hartford
SW - Highlight
permanent water quality an
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Inspections at Completed Sites/Areas  

When the site, or portions of a site, are awaiting establishment of a vegetative ground cover and 

final stabilization, the permittee must conduct a thorough inspection of the stormwater 

management system at least once every 30 days. Post-storm event inspections are not required 

under this schedule. This reduced inspection schedule is allowed if all of the following criteria are 

met:  

i. All construction activities resulting in ground disturbance are complete;  

ii. All activities required for final stabilization, in accordance with Part I.B.1.a.iii(b) & (c) and 

with the SWMP, have been completed, with the exception of the application of seed that 

has not occurred due to seasonal conditions or the necessity for additional seed 

application to augment previous efforts;  

iii. The SWMP has been amended to locate those areas to be inspected in accordance with 

the reduced schedule allowed for in this paragraph.  

Winter Conditions Inspections Exclusion  

Inspections are not required for sites that meet all of the following conditions: construction 

activities are temporarily halted, snow cover exists over the entire site for an extended period 

and melting conditions posing a risk of surface erosion do not exist. This inspection exception is 

applicable only during the period where melting conditions do not exist, and applies to the routine 

7-day, 14-day and monthly inspections, as well as the post-storm-event inspections. When this 

inspection exclusion is implemented, the following information must be documented in 

accordance with the requirements in Part I.C.3 and Part I.D.5.c:  

i. Dates when snow cover existed;  

ii. Date when construction activities ceased; and 

iii. Date melting conditions began. 

C. INSPECTION SCOPE 

Note that the following section has been pulled from the state stormwater discharge permit, refer 

to the COR400000 general permit for more details. 

Areas to Be Inspected  

When conducting a site inspection the following areas, if applicable, must be inspected for 

evidence of, or the potential for, pollutants leaving the construction site boundaries, entering the 

stormwater drainage system or discharging to state waters:  

i. Construction site perimeter;  

ii. All disturbed areas;  

iii. Locations of installed control measures;  

iv. Designated haul routes;  
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v. Material and waste storage areas exposed to precipitation;  

vi. Locations where stormwater has the potential to discharge offsite; and  

vii. Locations where vehicles exit the site.  

 

Inspection Requirements  

i. Visually verify whether all implemented control measures are in effective operational 

condition and are working as designed in their specifications to minimize pollutant 

discharges. 

ii. Determine if there are new potential sources of pollutants.  

iii. Assess the adequacy of control measures at the site to identify areas requiring new or 

modified control measures to minimize pollutant discharges.  

iv. Identify all areas of non–compliance with the permit requirements and, if necessary, 

implement corrective action(s) in accordance with Part I.B.1.c.  

Inspection Reports  

The permittee must keep a record of all inspections conducted for each permitted site. Inspection 

reports must identify any incidents of noncompliance with the terms and conditions of this 

permit. All inspection reports must be signed and dated in accordance with Part I.A.3.f. Inspection 

records must be retained in accordance with Part II.O. At a minimum, the inspection report must 

include:  

i. The inspection date;  

ii. Name(s) and title(s) of personnel conducting the inspection;  

iii. Weather conditions at the time of inspection;  

iv. Phase of construction at the time of inspection;  

v. Estimated acreage of disturbance at the time of inspection;  

vi. Location(s) and identification of control measures requiring routine maintenance;  

vii. Location(s) and identification of discharges of sediment or other pollutants from the site;  

viii. Location(s) and identification of inadequate control measures;  

ix. Location(s) and identification of additional control measures needed that were not in 

place at the time of inspection; 

x. Description of corrective action(s) for items vii, viii, ix, above, dates corrective action(s) 

were completed, including requisite changes to the SWMP, as necessary;  

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

Part I.D.3 or Part I.D.4.) utilized when conducting each inspection.  

xii. Deviations from the minimum inspection schedule as required in Part I.D.2. This would 

include documentation of division approval for an alternate inspection schedule outlined 

in Part I.D.2.c;  

xiii. After adequate corrective action(s) have been taken, or where a report does not identify 

any incidents requiring corrective action, the report shall contain a statement as required 

in Part I.A.3.f. 
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VIII. REFERENCES 

1. CDPS General Permit Stormwater Discharges COR400000, Colorado Department of Public Health 

and Environment, Revised February 1, 2021 

2. Urban Strom Drainage Criteria Manual, Volumes 1, 2, and 3, Urban Drainage and Flood Control 

District, June 2001, with updates to January 2016. 

3. Stormwater Management Plan Preparation Guidance, Colorado Department of Public Health and 

Environment, Water Quality Control Division– Stormwater Program, revised April 2011. 

4. Natural Resources Conservation Center Web Soil Survey, United States Department of Agriculture, 

site visited January 2023. 
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IX. APPENDICES 

APPENDIX            A 

EROSION AND SEDIMENT CONTROL PLAN 
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APPENDIX B 

GENERAL PERMIT CERTIFICATION 
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APPENDIX C 

INSPECTION FORMS  
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APPENDIX D 

SPILL REPORT FORMS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stormwater Inspection Report Template  
 

Facility Name  Permittee  
Date of Inspection  Weather Conditions  
Permit Certification #  Disturbed Acreage  
Phase of Construction  Inspector Title  
Inspector Name    
Is the above inspector a qualified stormwater manager? 
(permittee is responsible for ensuring that the inspector is a qualified stormwater manager) 

YES NO 
  

 
INSPECTION FREQUENCY 
Check the box that describes the minimum inspection frequency utilized when conducting each inspection  

At least one inspection every 7 calendar days  

At least one inspection every 14 calendar days, with post-storm event inspections conducted within 
24 hours after the end of any precipitation or snowmelt event that causes surface erosions 

 

• This is this a post-storm event inspection. Event Date: _____________________  
Reduced inspection frequency - Include site conditions that warrant reduced inspection frequency   

• Post-storm inspections at temporarily idle sites  

• Inspections at completed sites/area  

• Winter conditions exclusion  
Have there been any deviations from the minimum inspection schedule? 
If yes, describe below. 

YES NO 
  

  

 
INSPECTION REQUIREMENTS* 

i. Visually verify all implemented control measures are in effective operational condition and are working as 
designed in the specifications 

ii. Determine if there are new potential sources of pollutants 
iii. Assess the adequacy of control measures at the site to identify areas requiring new or modified control measures 

to minimize pollutant discharges 
iv. Identify all areas of non-compliance with the permit requirements, and if necessary, implement corrective action 

*Use the attached Control Measures Requiring Routine Maintenance and Inadequate Control Measures 
Requiring Corrective Action forms to document results of this assessment that trigger either maintenance or 
corrective actions 

 
AREAS TO BE INSPECTED 
Is there evidence of, or the potential for, pollutants leaving the construction site boundaries, entering the stormwater 
drainage system or discharging to state waters at the following locations?  
 

NO YES 

If "YES” describe discharge or potential for discharge below. 
Document related maintenance, inadequate control measures 
and corrective actions Inadequate Control Measures 
Requiring Corrective Action form 

Construction site perimeter    
All disturbed areas    
Designated haul routes    
Material and waste storage areas 
exposed to precipitation 

   

Locations where stormwater has the 
potential to discharge offsite 

   

Locations where vehicles exit the site    
Locations of installed control 
measures 

   



CONTROL MEASURES REQUIRING ROUTINE MAINTENANCE 
Definition: Any control measure that is still operating in accordance with its design and the requirements of the permit, but requires maintenance to prevent a 
breach of the control measure. These items are not subject to the corrective action requirements as specified in Part I.B.1.c of the permit. 

 

Are there control measures requiring maintenance? NO YES  
  If “YES” document below 

 
Date 

Observed Location Control Measure Maintenance Required Date 
Completed 

     

     

     

     

     

     

     

     

     

     



INADEQUATE CONTROL MEASURES REQUIRING CORRECTIVE ACTION 
Definition: Any control measure that is not designed or implemented in accordance with the requirements of the permit and/or any control measure that is not 
implemented to operate in accordance with its design. This includes control measures that have not been implemented for pollutant sources. If it is infeasible 
to install or repair the control measure immediately after discovering the deficiency the reason must be documented and a schedule included to return the 
control measure to effective operating condition as possible. 

 

Are there inadequate control measures requiring corrective action? 
NO YES  

  If “YES” document 
below 

 

Are there additional control measures needed that were not in place at the time of 
inspection? 

NO YES  
  If “YES” document 

below 
 

Date   
Discovered Location Description of Inadequate 

Control Measure Description of Corrective Action 
Was deficiency corrected when 

discovered? YES/NO  
if “NO” provide reason and schedule to correct 

Date 
Corrected 

      

      

      

      

      

      

      

      



REPORTING REQUIREMENTS 

 

The permittee shall report the following circumstances orally within twenty-four (24) hours from the time the permittee becomes aware of the circumstances, 
and shall mail to the division a written report containing the information requested within five (5) working days after becoming aware of the following 
circumstances. The division may waive the written report required if the oral report has been received within 24 hours. 

All Noncompliance Requiring 24-Hour Notification per Part II.L.6 of the Permit 
a. Endangerment to Health or the Environment 

Circumstances leading to any noncompliance which may endanger health or the environment regardless of the cause of the incident (See Part II.L.6.a 
of the Permit) 

This category would primarily result from the discharge of pollutants in violation of the permit  

b. Numeric Effluent Limit Violations 
o Circumstances leading to any unanticipated bypass which exceeds any effluent limitations (See Part II.L.6.b of the Permit) 
o Circumstances leading to any upset which causes an exceedance of any effluent limitation (See Part II.L.6.c of the Permit) 
o Daily maximum violations (See Part II.L.6.d of the Permit) 

Numeric effluent limits are very uncommon in certifications under the COR400000 general permit.  This category of noncompliance only applies if 
numeric effluent limits are included in a permit certification. 

 

Has there been an incident of noncompliance requiring 24-hour notification? 
NO YES  

  If “YES” document 
below 

 
Date and 
Time of 
Incident 

Location Description of 
Noncompliance Description of Corrective Action 

Date and Time of 
24 Hour Oral 
Notification 

Date of 5 Day Written 
Notification *  

      

      

 
*Attach copy of 5 day written notification to report. Indicate if written notification was waived, including the name of the division personnel who granted waiver.



 

 

 
“I verify that, to the best of my knowledge and belief, all corrective action identified 
during the inspection are complete, and the site is currently in compliance with the 
permit.” 
 
_________________________________    ____________________________________ 
Name of Qualified Stormwater Manager  Title of Qualified Stormwater Manager 
 
_________________________________     _____________________________________ 
Signature of Qualified Stormwater Manager   Date 
 
Notes/Comments 
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APPENDIX            E 

CONTROL MEASURE DETAILS 

 

 

 

  



Surface Roughening (SR) EC-1 

 
November 2010 Urban Drainage and Flood Control District SR-1 
 Urban Storm Drainage Criteria Manual Volume 3 

Photograph SR-1.  Surface roughening via imprinting for temporary 
stabilization.    

Description 
Surface roughening is an erosion control 
practice that involves tracking, 
scarifying, imprinting, or tilling a 
disturbed area to provide temporary 
stabilization of disturbed areas.  Surface 
roughening creates variations in the soil 
surface that help to minimize wind and 
water erosion.  Depending on the 
technique used, surface roughening may 
also help establish conditions favorable 
to establishment of vegetation. 

Appropriate Uses 

Surface roughening can be used to 
provide temporary stabilization of 
disturbed areas, such as when 
revegetation cannot be immediately established due to seasonal planting limitations.  Surface roughening 
is not a stand-alone BMP, and should be used in conjunction with other erosion and sediment controls.   

Surface roughening is often implemented in conjunction with grading and is typically performed using 
heavy construction equipment to track the surface.  Be aware that tracking with heavy equipment will also 
compact soils, which is not desirable in areas that will be revegetated.  Scarifying, tilling, or ripping are 
better surface roughening techniques in locations where revegetation is planned.  Roughening is not 
effective in very sandy soils and cannot be effectively performed in rocky soil. 

Design and Installation 
Typical design details for surfacing roughening on steep and mild slopes are provided in Details SR-1 and 
SR-2, respectively.   

Surface roughening should be performed either after final grading or to temporarily stabilize an area 
during active construction that may be inactive for a short time period.  Surface roughening should create 
depressions 2 to 6 inches deep and approximately 6 inches apart.  The surface of exposed soil can be 
roughened by a number of techniques and equipment.  Horizontal grooves (running parallel to the 
contours of the land) can be made using tracks from equipment treads, stair-step grading, ripping, or 
tilling.    

Fill slopes can be constructed with a roughened surface.  Cut slopes that have been smooth graded can be 
roughened as a subsequent operation.  Roughening should follow along the contours of the slope.  The 
tracks left by truck mounted equipment working perpendicular 
to the contour can leave acceptable horizontal depressions; 
however, the equipment will also compact the soil. 

  

Surface Roughening 

Functions   

Erosion Control Yes 
Sediment Control No 
Site/Material Management No 



EC-1 Surface Roughening (SR) 

 
SR-2 Urban Drainage and Flood Control District November 2010 

Urban Storm Drainage Criteria Manual Volume 3 

Maintenance and Removal 
Care should be taken not to drive vehicles or equipment over areas that have been surface roughened.  
Tire tracks will smooth the roughened surface and may cause runoff to collect into rills and gullies.   

Because surface roughening is only a temporary control, additional treatments may be necessary to 
maintain the soil surface in a roughened condition. 

Areas should be inspected for signs of erosion.  Surface roughening is a temporary measure, and will not 
provide long-term erosion control. 



Surface Roughening (SR) EC-1 

 
November 2010 Urban Drainage and Flood Control District SR-3 
 Urban Storm Drainage Criteria Manual Volume 3 

 



EC-1 Surface Roughening (SR) 

 
SR-4 Urban Drainage and Flood Control District November 2010 

Urban Storm Drainage Criteria Manual Volume 3 

 



Temporary and Permanent Seeding (TS/PS) EC-2 

 
June 2012 Urban Drainage and Flood Control District TS/PS-1 
 Urban Storm Drainage Criteria Manual Volume 3 

Photograph TS/PS -1.  Equipment used to drill seed.  Photo courtesy of 
Douglas County. 

Description 
Temporary seeding can be used to 
stabilize disturbed areas that will be 
inactive for an extended period.  
Permanent seeding should be used to 
stabilize areas at final grade that will not 
be otherwise stabilized.  Effective seeding 
includes preparation of a seedbed, 
selection of an appropriate seed mixture, 
proper planting techniques, and protection 
of the seeded area with mulch, geotextiles, 
or other appropriate measures. 

Appropriate Uses 
When the soil surface is disturbed and 
will remain inactive for an extended 
period (typically 30 days or longer), 
proactive stabilization measures should be implemented.  If the inactive period is short-lived (on the order 
of two weeks), techniques such as surface roughening may be appropriate.  For longer periods of 
inactivity, temporary seeding and mulching can provide effective erosion control.  Permanent seeding 
should be used on finished areas that have not been otherwise stabilized. 

Typically, local governments have their own seed mixes and timelines for seeding.  Check jurisdictional 
requirements for seeding and temporary stabilization.    

Design and Installation 
Effective seeding requires proper seedbed preparation, selection of an appropriate seed mixture, use of 
appropriate seeding equipment to ensure proper coverage and density, and protection with mulch or fabric 
until plants are established.   

The USDCM Volume 2 Revegetation Chapter contains detailed seed mix, soil preparations, and seeding 
and mulching recommendations that may be referenced to supplement this Fact Sheet.   

Drill seeding is the preferred seeding method.  Hydroseeding is not recommended except in areas where 
steep slopes prevent use of drill seeding equipment, and even in these instances it is preferable to hand 
seed and mulch.  Some jurisdictions do not allow hydroseeding or hydromulching.   

Seedbed Preparation  

Prior to seeding, ensure that areas to be revegetated have 
soil conditions capable of supporting vegetation.  Overlot 
grading can result in loss of topsoil, resulting in poor quality 
subsoils at the ground surface that have low nutrient value, 
little organic matter content, few soil microorganisms, 
rooting restrictions, and conditions less conducive to 
infiltration of precipitation.  As a result, it is typically 
necessary to provide stockpiled topsoil, compost, or other 

Temporary and Permanent  Seeding 

Functions   
Erosion Control Yes 
Sediment Control No 
Site/Material Management No 



EC-2 Temporary and Permanent Seeding (TS/PS) 

 
TS/PS-2 Urban Drainage and Flood Control District June 2012 

Urban Storm Drainage Criteria Manual Volume 3 

soil amendments and rototill them into the soil to a depth of 6 inches or more.    

Topsoil should be salvaged during grading operations for use and spread on areas to be revegetated later.  
Topsoil should be viewed as an important resource to be utilized for vegetation establishment, due to its 
water-holding capacity, structure, texture, organic matter content, biological activity, and nutrient content.  
The rooting depth of most native grasses in the semi-arid Denver metropolitan area is 6 to 18 inches.  At a 
minimum, the upper 6 inches of topsoil should be stripped, stockpiled, and ultimately respread across 
areas that will be revegetated.   

Where topsoil is not available, subsoils should be amended to provide an appropriate plant-growth 
medium.  Organic matter, such as well digested compost, can be added to improve soil characteristics 
conducive to plant growth.  Other treatments can be used to adjust soil pH conditions when needed.  Soil 
testing, which is typically inexpensive, should be completed to determine and optimize the types and 
amounts of amendments that are required.   

If the disturbed ground surface is compacted, rip or rototill the surface prior to placing topsoil.  If adding 
compost to the existing soil surface, rototilling is necessary.  Surface roughening will assist in placement 
of a stable topsoil layer on steeper slopes, and allow infiltration and root penetration to greater depth.   

Prior to seeding, the soil surface should be rough and the seedbed should be firm, but neither too loose 
nor compacted.  The upper layer of soil should be in a condition suitable for seeding at the proper depth 
and conducive to plant growth.  Seed-to-soil contact is the key to good germination.   

Seed Mix for Temporary Vegetation 

To provide temporary vegetative cover on disturbed areas which will not be paved, built upon, or fully 
landscaped or worked for an extended period (typically 30 days or more), plant an annual grass 
appropriate for the time of planting and mulch the planted areas.  Annual grasses suitable for the Denver 
metropolitan area are listed in Table TS/PS-1.  These are to be considered only as general 
recommendations when specific design guidance for a particular site is not available.  Local governments 
typically specify seed mixes appropriate for their jurisdiction. 

Seed Mix for Permanent Revegetation 

To provide vegetative cover on disturbed areas that have reached final grade, a perennial grass mix should 
be established.  Permanent seeding should be performed promptly (typically within 14 days) after 
reaching final grade.  Each site will have different characteristics and a landscape professional or the local 
jurisdiction should be contacted to determine the most suitable seed mix for a specific site.  In lieu of a 
specific recommendation, one of the perennial grass mixes appropriate for site conditions and growth 
season listed in Table TS/PS-2 can be used.  The pure live seed (PLS) rates of application recommended 
in these tables are considered to be absolute minimum rates for seed applied using proper drill-seeding 
equipment.   

If desired for wildlife habitat or landscape diversity, shrubs such as rubber rabbitbrush (Chrysothamnus 
nauseosus), fourwing saltbush (Atriplex canescens) and skunkbrush sumac (Rhus trilobata) could be 
added to the upland seedmixes at 0.25, 0.5 and 1 pound PLS/acre, respectively.  In riparian zones, 
planting root stock of such species as American plum (Prunus americana), woods rose (Rosa woodsii), 
plains cottonwood (Populus sargentii), and willow (Populus spp.) may be considered.  On non-topsoiled 
upland sites, a legume such as Ladak alfalfa at 1 pound PLS/acre can be included as a source of nitrogen 
for perennial grasses. 



Temporary and Permanent Seeding (TS/PS) EC-2 

 
June 2012 Urban Drainage and Flood Control District TS/PS-3 
 Urban Storm Drainage Criteria Manual Volume 3 

Seeding dates for the highest success probability of perennial species along the Front Range are generally 
in the spring from April through early May and in the fall after the first of September until the ground 
freezes.  If the area is irrigated, seeding may occur in summer months, as well.  See Table TS/PS-3 for 
appropriate seeding dates. 

Table TS/PS-1.  Minimum Drill Seeding Rates for Various Temporary Annual Grasses 

Speciesa 
(Common name) 

Growth 
Seasonb 

Pounds of 
 Pure Live Seed 

(PLS)/acre
c
 

Planting 
Depth 

(inches) 
1. Oats Cool 35 - 50 1 - 2 
2. Spring wheat Cool 25 - 35 1 - 2 
3. Spring barley Cool 25 - 35 1 - 2 
4. Annual ryegrass Cool 10 - 15 ½ 
5. Millet Warm 3 - 15 ½ - ¾ 
6. Sudangrass Warm 5–10 ½ - ¾ 
7. Sorghum Warm 5–10 ½ - ¾ 
8. Winter wheat Cool 20–35 1 - 2 
9. Winter barley Cool 20–35 1 - 2 
10. Winter rye Cool 20–35 1 - 2 
11. Triticale Cool 25–40 1 - 2 

a Successful seeding of annual grass resulting in adequate plant growth will 
usually produce enough dead-plant residue to provide protection from 
wind and water erosion for an additional year.  This assumes that the cover 
is not disturbed or mowed closer than 8 inches. 

 Hydraulic seeding may be substituted for drilling only where slopes are 
steeper than 3:1 or where access limitations exist.  When hydraulic 
seeding is used, hydraulic mulching should be applied as a separate 
operation, when practical, to prevent the seeds from being encapsulated in 
the mulch. 

b See Table TS/PS-3 for seeding dates.  Irrigation, if consistently applied, 
may extend the use of cool season species during the summer months. 

c Seeding rates should be doubled if seed is broadcast, or increased by 50 
percent if done using a Brillion Drill or by hydraulic seeding. 



EC-2 Temporary and Permanent Seeding (TS/PS) 

 
TS/PS-4 Urban Drainage and Flood Control District June 2012 

Urban Storm Drainage Criteria Manual Volume 3 

Table TS/PS-2.  Minimum Drill Seeding Rates for Perennial Grasses  
 

Commona 
Name 

Botanical 
Name 

Growth 
Seasonb 

Growth 
Form 

Seeds/ 
Pound 

Pounds of 
PLS/acre 

Alakali Soil Seed Mix 

Alkali sacaton Sporobolus airoides Cool Bunch 1,750,000 0.25 

Basin wildrye Elymus cinereus Cool Bunch 165,000 2.5 

Sodar streambank wheatgrass Agropyron riparium 'Sodar' Cool Sod 170,000 2.5 
Jose tall wheatgrass Agropyron elongatum 'Jose' Cool Bunch 79,000 7.0 

Arriba western wheatgrass Agropyron smithii 'Arriba' Cool Sod 110,000 5.5 

Total     17.75 
Fertile Loamy Soil Seed Mix 

Ephriam crested wheatgrass Agropyron cristatum 
'Ephriam' Cool Sod 175,000 2.0 

Dural hard fescue Festuca ovina 'duriuscula' Cool Bunch 565,000 1.0 

Lincoln smooth brome Bromus inermis leyss 
'Lincoln' Cool Sod 130,000 3.0 

Sodar streambank wheatgrass Agropyron riparium 'Sodar' Cool Sod 170,000 2.5 

Arriba western wheatgrass Agropyron smithii 'Arriba' Cool Sod 110,000 7.0 

Total     15.5 
High Water Table Soil Seed Mix 
Meadow foxtail  Alopecurus pratensis Cool Sod 900,000 0.5 

Redtop Agrostis alba Warm Open sod 5,000,000 0.25 

Reed canarygrass Phalaris arundinacea Cool Sod 68,000 0.5 

Lincoln smooth brome Bromus inermis leyss 
'Lincoln' Cool Sod 130,000 3.0 

Pathfinder switchgrass Panicum virgatum 
'Pathfinder' Warm Sod 389,000 1.0 

Alkar tall wheatgrass Agropyron elongatum 
'Alkar' Cool Bunch 79,000 5.5 

Total     10.75 
Transition Turf Seed Mixc 
Ruebens Canadian bluegrass Poa compressa 'Ruebens' Cool Sod 2,500,000 0.5 

Dural hard fescue Festuca ovina 'duriuscula' Cool Bunch 565,000 1.0 
Citation perennial ryegrass Lolium perenne 'Citation' Cool Sod 247,000 3.0 

Lincoln smooth brome Bromus inermis leyss 
'Lincoln' Cool Sod 130,000 3.0 

Total     7.5 
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Table TS/PS-2.  Minimum Drill Seeding Rates for Perennial Grasses (cont.) 

Common 
Name 

Botanical 
Name 

Growth 
Seasonb 

Growth 
Form 

Seeds/ 
Pound 

Pounds of 
PLS/acre 

Sandy Soil Seed Mix 

Blue grama  Bouteloua gracilis Warm Sod-forming 
bunchgrass 825,000 0.5 

Camper little bluestem Schizachyrium scoparium 
'Camper' Warm Bunch 240,000 1.0 

Prairie sandreed Calamovilfa longifolia Warm Open sod 274,000 1.0 

Sand dropseed Sporobolus cryptandrus Cool Bunch 5,298,000 0.25 

Vaughn sideoats grama Bouteloua curtipendula 
'Vaughn' Warm Sod 191,000 2.0 

Arriba western wheatgrass Agropyron smithii 'Arriba' Cool Sod 110,000 5.5 

Total     10.25 
Heavy Clay, Rocky Foothill Seed Mix 

Ephriam crested wheatgrassd Agropyron cristatum 
'Ephriam' Cool Sod 175,000 1.5 

Oahe Intermediate wheatgrass Agropyron intermedium 
'Oahe' Cool Sod 115,000 5.5 

Vaughn sideoats gramae Bouteloua curtipendula 
'Vaughn' Warm Sod 191,000 2.0 

Lincoln smooth brome Bromus inermis leyss 
'Lincoln' Cool Sod 130,000 3.0 

Arriba western wheatgrass Agropyron smithii 'Arriba' Cool Sod 110,000 5.5 

Total     17.5 
a All of the above seeding mixes and rates are based on drill seeding followed by crimped straw mulch.  These rates should be 

doubled if seed is broadcast and should be increased by 50 percent if the seeding is done using a Brillion Drill or is applied 
through hydraulic seeding.  Hydraulic seeding may be substituted for drilling only where slopes are steeper than 3:1.  If 
hydraulic seeding is used, hydraulic mulching should be done as a separate operation. 

b See Table TS/PS-3 for seeding dates. 
c If site is to be irrigated, the transition turf seed rates should be doubled. 
d Crested wheatgrass should not be used on slopes steeper than 6H to 1V. 
e Can substitute 0.5 lbs PLS of blue grama for the 2.0 lbs PLS of Vaughn sideoats grama. 
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Table TS/PS-3.  Seeding Dates for Annual and Perennial Grasses  
 

 Annual Grasses  
(Numbers in table reference 

species in Table TS/PS-1) 

Perennial Grasses 

Seeding Dates Warm Cool Warm Cool 
January 1–March 15     
March 16–April 30 4 1,2,3   
May 1–May 15 4    
May 16–June 30 4,5,6,7    
July 1–July 15 5,6,7    
July 16–August 31     
September 1–September 30  8,9,10,11   
October 1–December 31     
 

Mulch 

Cover seeded areas with mulch or an appropriate rolled erosion control product to promote establishment 
of vegetation.  Anchor mulch by crimping, netting or use of a non-toxic tackifier.  See the Mulching BMP 
Fact Sheet for additional guidance.  

Maintenance and Removal 
Monitor and observe seeded areas to identify areas of poor growth or areas that fail to germinate.  Reseed 
and mulch these areas, as needed.   

An area that has been permanently seeded should have a good stand of vegetation within one growing 
season if irrigated and within three growing seasons without irrigation in Colorado.  Reseed portions of 
the site that fail to germinate or remain bare after the first growing season. 

Seeded areas may require irrigation, particularly during extended dry periods.  Targeted weed control may 
also be necessary. 

Protect seeded areas from construction equipment and vehicle access.   
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Photograph MU-1.  An area that was recently seeded, mulched, 
and crimped.  

Description 
Mulching consists of evenly applying 
straw, hay, shredded wood mulch, rock, 
bark or compost to disturbed soils and 
securing the mulch by crimping, tackifiers, 
netting or other measures.  Mulching helps 
reduce erosion by protecting bare soil 
from rainfall impact, increasing 
infiltration, and reducing runoff.  
Although often applied in conjunction 
with temporary or permanent seeding, it 
can also be used for temporary 
stabilization of areas that cannot be 
reseeded due to seasonal constraints.   

Mulch can be applied either using 
standard mechanical dry application 
methods or using hydromulching equipment 
that hydraulically applies a slurry of water, 
wood fiber mulch, and often a tackifier. 

Appropriate Uses 
Use mulch in conjunction with seeding to help protect the seedbed and stabilize the soil.  Mulch can also 
be used as a temporary cover on low to mild slopes to help temporarily stabilize disturbed areas where 
growing season constraints prevent effective reseeding.  Disturbed areas should be properly mulched and 
tacked, or seeded, mulched and tacked promptly after final grade is reached (typically within no longer 
than 14 days) on portions of the site not otherwise permanently stabilized.   

Standard dry mulching is encouraged in most jurisdictions; however, hydromulching may not be allowed 
in certain jurisdictions or may not be allowed near waterways.   

Do not apply mulch during windy conditions.   

Design and Installation 
Prior to mulching, surface-roughen areas by rolling with a crimping or punching type roller or by track 
walking.  Track walking should only be used where other methods are impractical because track walking 
with heavy equipment typically compacts the soil.   

A variety of mulches can be used effectively at construction 
sites.  Consider the following: 

  
Mulch 

Functions 
 Erosion Control Yes 

Sediment Control Moderate 
Site/Material Management No 
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 Clean, weed-free and seed-free cereal grain straw should be applied evenly at a rate of 2 tons per acre and 
must be tacked or fastened by a method suitable for the condition of the site.  Straw mulch must be 
anchored (and not merely placed) on the surface.  This can be accomplished mechanically by crimping or 
with the aid of tackifiers or nets.  Anchoring with a crimping implement is preferred, and is the 
recommended method for areas flatter than 3:1.  Mechanical crimpers must be capable of tucking the long 
mulch fibers into the soil to a depth of 3 inches without cutting them.  An agricultural disk, while not an 
ideal substitute, may work if the disk blades are dull or blunted and set vertically; however, the frame may 
have to be weighted to afford proper soil penetration.  

 Grass hay may be used in place of straw; however, because hay is comprised of the entire plant including 
seed, mulching with hay may seed the site with non-native grass species which might in turn out-compete 
the native seed.  Alternatively, native species of grass hay may be purchased, but can be difficult to find 
and are more expensive than straw.  Purchasing and utilizing a certified weed-free straw is an easier and 
less costly mulching method.  When using grass hay, follow the same guidelines as for straw (provided 
above). 

 On small areas sheltered from the wind and heavy runoff, spraying a tackifier on the mulch is satisfactory 
for holding it in place.  For steep slopes and special situations where greater control is needed, erosion 
control blankets anchored with stakes should be used instead of mulch. 

 Hydraulic mulching consists of wood cellulose fibers mixed with water and a tackifying agent and should 
be applied at a rate of no less than 1,500 pounds per acre (1,425 lbs of fibers mixed with at least 75 lbs of 
tackifier) with a hydraulic mulcher.  For steeper slopes, up to 2000 pounds per acre may be required for 
effective hydroseeding.  Hydromulch typically requires up to 24 hours to dry; therefore, it should not be 
applied immediately prior to inclement weather.  Application to roads, waterways and existing vegetation 
should be avoided. 

 Erosion control mats, blankets, or nets are recommended to help stabilize steep slopes (generally 3:1 and 
steeper) and waterways.  Depending on the product, these may be used alone or in conjunction with grass 
or straw mulch.  Normally, use of these products will be restricted to relatively small areas.  
Biodegradable mats made of straw and jute, straw-coconut, coconut fiber, or excelsior can be used instead 
of mulch.  (See the ECM/TRM BMP for more information.)   

 Some tackifiers or binders may be used to anchor mulch.  Check with the local jurisdiction for allowed 
tackifiers.  Manufacturer's recommendations should be followed at all times.  (See the Soil Binder BMP 
for more information on general types of tackifiers.) 

 Rock can also be used as mulch. It provides protection of exposed soils to wind and water erosion and 
allows infiltration of precipitation. An aggregate base course can be spread on disturbed areas for 
temporary or permanent stabilization.  The rock mulch layer should be thick enough to provide full 
coverage of exposed soil on the area it is applied.   

Maintenance and Removal 
After mulching, the bare ground surface should not be more than 10 percent exposed.  Reapply mulch, as 
needed, to cover bare areas. 
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Photograph RECP-1.  Erosion control blanket protecting the slope from 
erosion and providing favorable conditions for revegetation.  

Description 
Rolled Erosion Control Products 
(RECPs) include a variety of 
temporary or permanently installed 
manufactured products designed to 
control erosion and enhance vegetation 
establishment and survivability, 
particularly on slopes and in channels.  
For applications where natural 
vegetation alone will provide sufficient 
permanent erosion protection, 
temporary products such as netting, 
open weave textiles and a variety of 
erosion control blankets (ECBs) made 
of biodegradable natural materials 
(e.g., straw, coconut fiber) can be used.  
For applications where natural 
vegetation alone will not be sustainable under expected flow conditions, permanent rolled erosion control 
products such as turf reinforcement mats (TRMs) can be used.  In particular, turf reinforcement mats are 
designed for discharges that exert velocities and sheer stresses that exceed the typical limits of mature 
natural vegetation. 

Appropriate Uses 
RECPs can be used to control erosion in conjunction with revegetation efforts, providing seedbed 
protection from wind and water erosion.  These products are often used on disturbed areas on steep 
slopes, in areas with highly erosive soils, or as part of drainageway stabilization.  In order to select the 
appropriate RECP for site conditions, it is important to have a general understanding of the general types 
of these products, their expected longevity, and general characteristics.   

The Erosion Control Technology Council (ECTC 2005) characterizes rolled erosion control products 
according to these categories: 

 Mulch control netting:  A planar woven natural fiber or extruded geosynthetic mesh used as a 
temporary degradable rolled erosion control product to anchor loose fiber mulches.  

 Open weave textile:  A temporary degradable rolled erosion control product composed of processed 
natural or polymer yarns woven into a matrix, used to provide erosion control and facilitate 
vegetation establishment.  

 Erosion control blanket (ECB):  A temporary 
degradable rolled erosion control product composed of 
processed natural or polymer fibers which are 
mechanically, structurally or chemically bound together 
to form a continuous matrix to provide erosion control 
and facilitate vegetation establishment.  ECBs can be 
further differentiated into rapidly degrading single-net 
and double-net types or slowly degrading types.  

Rolled Erosion Control Products 

Functions   
Erosion Control Yes 
Sediment Control No 
Site/Material Management No 
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 Turf Reinforcement Mat (TRM):  A rolled erosion control product composed of non-degradable 
synthetic fibers, filaments, nets, wire mesh, and/or other elements, processed into a permanent, three-
dimensional matrix of sufficient thickness.  TRMs, which may be supplemented with degradable 
components, are designed to impart immediate erosion protection, enhance vegetation establishment 
and provide long-term functionality by permanently reinforcing vegetation during and after 
maturation.  Note: TRMs are typically used in hydraulic applications, such as high flow ditches and 
channels, steep slopes, stream banks, and shorelines, where erosive forces may exceed the limits of 
natural, unreinforced vegetation or in areas where limited vegetation establishment is anticipated. 

Tables RECP-1 and RECP-2 provide guidelines for selecting rolled erosion control products appropriate 
to site conditions and desired longevity.  Table RECP-1 is for conditions where natural vegetation alone 
will provide permanent erosion control, whereas Table RECP-2 is for conditions where vegetation alone 
will not be adequately stable to provide long-term erosion protection due to flow or other conditions.   
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Table RECP-1.  ECTC Standard Specification for Temporary Rolled Erosion Control Products  
(Adapted from Erosion Control Technology Council 2005) 

Product Description Slope  
Applications* 

Channel 
Applications* 

Minimum 
Tensile 

Strength1 

Expected 
Longevity 

 Maximum 
Gradient C Factor2,5 Max. Shear 

Stress3,4,6   

Mulch Control Nets 5:1 (H:V)  ≤0.10 @ 
5:1 

0.25 lbs/ft2 
(12 Pa) 

5 lbs/ft 
(0.073 kN/m) 

Up to 12 
months 

Netless Rolled 
Erosion Control 
Blankets 

4:1 (H:V)  ≤0.10 @ 
4:1 

0.5 lbs/ft2 
(24 Pa) 

5 lbs/ft 
(0.073 kN/m) 

Single-net Erosion 
Control Blankets & 
Open Weave Textiles 

3:1 (H:V)  ≤0.15 @ 
3:1 

1.5 lbs/ft2 
(72 Pa) 

50 lbs/ft 
(0.73 kN/m) 

Double-net Erosion 
Control Blankets 2:1 (H:V)  ≤0.20 @ 

2:1 
1.75 lbs/ft2 

(84 Pa) 
75 lbs/ft 

(1.09 kN/m) 

Mulch Control Nets 5:1 (H:V)  ≤0.10 @ 
5:1 

0.25 lbs/ft2 
(12 Pa) 

25 lbs/ft 
(0.36 kN/m) 24 months 

Erosion Control 
Blankets & Open 
Weave Textiles 
(slowly degrading) 

1.5:1 (H:V) ≤0.25 @ 
1.5:1 

2.00 lbs/ft2 
(96 Pa) 

100 lbs/ft 
(1.45 kN/m) 24 months 

Erosion Control 
Blankets & Open 
Weave Textiles 

1:1 (H:V)  ≤0.25 @ 
1:1 

2.25 lbs/ft2 
(108 Pa) 

125 lbs/ft 
(1.82 kN/m) 36 months 

* C Factor and shear stress for mulch control nettings must be obtained with netting used in conjunction 
with pre-applied mulch material.  (See Section 5.3 of Chapter 7 Construction BMPs for more information 
on the C Factor.) 
1 Minimum Average Roll Values, Machine direction using ECTC Mod. ASTM D 5035. 
2 C Factor calculated as ratio of soil loss from RECP protected slope (tested at specified or greater 
gradient, H:V) to ratio of soil loss from unprotected (control) plot in large-scale testing. 
3 Required minimum shear stress RECP (unvegetated) can sustain without physical damage or excess 
erosion (> 12.7 mm (0.5 in) soil loss) during a 30-minute flow event in large-scale testing.  
4 The permissible shear stress levels established for each performance category are based on historical 
experience with products characterized by Manning's roughness coefficients in the range of 0.01 - 0.05. 
5 Acceptable large-scale test methods may include ASTM D 6459, or other independent testing deemed 
acceptable by the engineer. 
6 Per the engineer’s discretion. Recommended acceptable large-scale testing protocol may include ASTM 
D 6460, or other independent testing deemed acceptable by the engineer.   

http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D5035.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6459.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6460.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6460.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6460.htm?E+mystore�
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Table RECP-2.  ECTC Standard Specification for Permanent1 Rolled Erosion Control Products 
(Adapted from:  Erosion Control Technology Council 2005) 

Product Type Slope  
Applications Channel Applications  

TRMs with a minimum thickness of 
0.25 inches (6.35 mm) per ASTM D 
6525 and UV stability of 80% per 
ASTM D 4355 (500 hours 
exposure). 

Maximum 
Gradient 

Maximum 
Shear Stress4,5 

Minimum 
Tensile 

Strength2,3 

0.5:1 (H:V) 6.0 lbs/ft2 (288 Pa) 125 lbs/ft (1.82 
kN/m) 

0.5:1 (H:V) 8.0 lbs/ft2 (384 Pa) 150 lbs/ft (2.19 
kN/m) 

0.5:1 (H:V) 10.0 lbs/ft2 (480 Pa) 175 lbs/ft (2.55 
kN/m) 

1 For TRMs containing degradable components, all property values must be obtained on the non-
degradable portion of the matting alone. 
2 Minimum Average Roll Values, machine direction only for tensile strength determination using ASTM 
D 6818 (Supersedes Mod. ASTM D 5035 for RECPs) 
3 Field conditions with high loading and/or high survivability requirements may warrant the use of a TRM 
with a tensile strength of 44 kN/m (3,000 lb/ft) or greater. 
4 Required minimum shear stress TRM (fully vegetated) can sustain without physical damage or excess 
erosion (> 12.7 mm (0.5 in.) soil loss) during a 30-minute flow event in large scale testing.   
5 Acceptable large-scale testing protocols may include ASTM D 6460, or other independent testing 
deemed acceptable by the engineer. 

Design and Installation 
RECPs should be installed according to manufacturer’s specifications and guidelines.  Regardless of the 
type of product used, it is important to ensure no gaps or voids exist under the material and that all 
corners of the material are secured using stakes and trenching.  Continuous contact between the product 
and the soil is necessary to avoid failure.  Never use metal stakes to secure temporary erosion control 
products.  Often wooden stakes are used to anchor RECPs; however, wood stakes may present installation 
and maintenance challenges and generally take a long time to biodegrade.  Some local jurisdictions have 
had favorable experiences using biodegradable stakes.   

This BMP Fact Sheet provides design details for several commonly used ECB applications, including: 

ECB-1  Pipe Outlet to Drainageway 

ECB-2  Small Ditch or Drainageway 

ECB-3  Outside of Drainageway 

http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6818.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6818.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6818.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D5035.htm?E+mystore�
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/D6460.htm?E+mystore�
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Staking patterns are also provided in the design details according to these factors:  

 ECB type 

 Slope or channel type  

For other types of RECPs including TRMs, these design details are intended to serve as general 
guidelines for design and installation; however, engineers should adhere to manufacturer’s installation 
recommendations. 

Maintenance and Removal 
Inspection of erosion control blankets and other RECPs includes: 

 Check for general signs of erosion, including voids beneath the mat.  If voids are apparent, fill the 
void with suitable soil and replace the erosion control blanket, following the appropriate staking 
pattern.   

 Check for damaged or loose stakes and secure loose portions of the blanket. 

Erosion control blankets and other RECPs that are biodegradable typically do not need to be removed 
after construction.  If they must be removed, then an alternate soil stabilization method should be installed 
promptly following removal.   

Turf reinforcement mats, although generally resistant to biodegradation, are typically left in place as a 
dense vegetated cover grows in through the mat matrix.  The turf reinforcement mat provides long-term 
stability and helps the established vegetation resist erosive forces. 
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Photograph DC-1.  Water truck used for dust suppression.  Photo 
courtesy of Douglas County. 

Description 
Wind erosion and dust control BMPs 
help to keep soil particles from entering 
the air as a result of land disturbing 
construction activities.  These BMPs 
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.  

Appropriate Uses 
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.   

Design and Installation 
The following construction BMPs can be used for dust control: 

 An irrigation/sprinkler system can be used to wet the top layer of disturbed soil to help keep dry soil 
particles from becoming airborne. 

 Seeding and mulching can be used to stabilize disturbed surfaces and reduce dust emissions. 

 Protecting existing vegetation can help to slow wind velocities across the ground surface, thereby 
limiting the likelihood of soil particles to become airborne. 

 Spray-on soil binders form a bond between soil particles keeping them grounded.  Chemical 
treatments may require additional permitting requirements.  Potential impacts to surrounding 
waterways and habitat must be considered prior to use.  

 Placing rock on construction roadways and entrances will help keep dust to a minimum across the 
construction site. 

 Wind fences can be installed on site to reduce wind 
speeds.  Install fences perpendicular to the prevailing 
wind direction for maximum effectiveness.   

Maintenance and Removal 
When using an irrigation/sprinkler control system to aid in 
dust control, be careful not to overwater.  Overwatering will 
cause construction vehicles to track mud off-site. 

Wind Erosion Control/ 
Dust Control 

Functions   
Erosion Control Yes 
Sediment Control No 
Site/Material Management Moderate 
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Photograph CWA-1.  Example of concrete washout area.  Note gravel 
tracking pad for access and sign. 

Description 
Concrete waste management involves 
designating and properly managing a 
specific area of the construction site as a 
concrete washout area.  A concrete 
washout area can be created using one of 
several approaches designed to receive 
wash water from washing of tools and 
concrete mixer chutes, liquid concrete 
waste from dump trucks, mobile batch 
mixers, or pump trucks.  Three basic 
approaches are available:  excavation of a 
pit in the ground, use of an above ground 
storage area, or use of prefabricated haul-
away concrete washout containers.  
Surface discharges of concrete washout 
water from construction sites are prohibited.   

Appropriate Uses 
Concrete washout areas must be designated on all sites that will generate concrete wash water or liquid 
concrete waste from onsite concrete mixing or concrete delivery.  

Because pH is a pollutant of concern for washout activities, when unlined pits are used for concrete 
washout, the soil must have adequate buffering capacity to result in protection of state groundwater 
standards; otherwise, a liner/containment must be used. The following management practices are 
recommended to prevent an impact from unlined pits to groundwater:  

 The use of the washout site should be temporary (less than 1 year), and  

 The washout site should be not be located in an area where shallow groundwater may be present, such 
as near natural drainages, springs, or wetlands.  

Design and Installation 
Concrete washout activities must be conducted in a manner that does not contribute pollutants to surface 
waters or stormwater runoff.  Concrete washout areas may be lined or unlined excavated pits in the 
ground, commercially manufactured prefabricated washout containers, or aboveground holding areas 
constructed of berms, sandbags or straw bales with a plastic liner.   

Although unlined washout areas may be used, lined pits may be required to protect groundwater under 
certain conditions.  

Do not locate an unlined washout area within 400 feet 
of any natural drainage pathway or waterbody or 
within 1,000 feet of any wells or drinking water 
sources.  Even for lined concrete washouts, it is 
advisable to locate the facility away from waterbodies 
and drainage paths.  If site constraints make these 

Concrete Washout Area 
Functions   
Erosion Control No 
Sediment Control No 
Site/Material Management Yes 
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setbacks infeasible or if highly permeable soils exist in the area, then the pit must be installed with an 
impermeable liner (16 mil minimum thickness) or surface storage alternatives using prefabricated 
concrete washout devices or a lined aboveground storage area should be used.    

Design details with notes are provided in Detail CWA-1 for pits and CWA-2 for aboveground storage 
areas.  Pre-fabricated concrete washout container information can be obtained from vendors. 

Maintenance and Removal 
A key consideration for concrete washout areas is to ensure that adequate signage is in place identifying 
the location of the washout area.  Part of inspecting and maintaining washout areas is ensuring that 
adequate signage is provided and in good repair and that the washout area is being used, as opposed to 
washout in non-designated areas of the site. 

Remove concrete waste in the washout area, as needed to maintain BMP function (typically when filled to 
about two-thirds of its capacity).  Collect concrete waste and deliver offsite to a designated disposal 
location.  

Upon termination of use of the washout site, accumulated solid waste, including concrete waste and any 
contaminated soils, must be removed from the site to prevent on-site disposal of solid waste.  If the wash 
water is allowed to evaporate and the concrete hardens, it may be recycled. 

 

 

  

  

Photograph CWA-3.  Earthen concrete washout.  Photo 
courtesy of CDOT. 

Photograph CWA-2.  Prefabricated concrete washout.  Photo 
courtesy of CDOT. 
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Photograph SP-1.  A topsoil stockpile that has been partially 
revegetated and is protected by silt fence perimeter control.  

Description 
Stockpile management includes 
measures to minimize erosion and 
sediment transport from soil stockpiles.   

Appropriate Uses  
Stockpile management should be used 
when soils or other erodible materials 
are stored at the construction site.  
Special attention should be given to 
stockpiles in close proximity to natural 
or manmade storm systems.   

Design and Installation 
Locate stockpiles away from all drainage system components including storm sewer inlets.  Where 
practical, choose stockpile locations that that will remain undisturbed for the longest period of time as the 
phases of construction progress.  Place sediment control BMPs around the perimeter of the stockpile, such 
as sediment control logs, rock socks, silt fence, straw bales and sand bags.  See Detail SP-1 for guidance 
on proper establishment of perimeter controls around a stockpile.  For stockpiles in active use, provide a 
stabilized designated access point on the upgradient side of the stockpile. 

Stabilize the stockpile surface with surface roughening, temporary seeding and mulching, erosion control 
blankets, or soil binders.  Soils stockpiled for an extended period (typically for more than 60 days) should 
be seeded and mulched with a temporary grass cover once the stockpile is placed (typically within 14 
days).  Use of mulch only or a soil binder is acceptable if the stockpile will be in place for a more limited 
time period (typically 30-60 days).  Timeframes for stabilization of stockpiles noted in this fact sheet are 
"typical" guidelines.  Check permit requirements for specific federal, state, and/or local requirements that 
may be more prescriptive. 

Stockpiles should not be placed in streets or paved areas unless no other practical alternative exists.  See 
the Stabilized Staging Area Fact Sheet for guidance when staging in roadways is unavoidable due to 
space or right-of-way constraints.  For paved areas, rock socks must be used for perimeter control and all 
inlets with the potential to receive sediment from the stockpile (even from vehicle tracking) must be 
protected. 

Maintenance and Removal 
Inspect perimeter controls and inlet protection in accordance with their respective BMP Fact Sheets.  
Where seeding, mulch and/or soil binders are used, reseeding or reapplication of soil binder may be 
necessary. 

When temporary removal of a perimeter BMP is necessary 
to access a stockpile, ensure BMPs are reinstalled in 
accordance with their respective design detail section. 

  

Stockpile Management 
Functions   
Erosion Control Yes 
Sediment Control Yes 
Site/Material Management Yes 
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When the stockpile is no longer needed, properly dispose of excess materials and revegetate or otherwise 
stabilize the ground surface where the stockpile was located. 
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Photographs GH-1 and GH-2.  Proper materials 
storage and secondary containment for fuel tanks 
are important good housekeeping practices.  Photos 
courtesy of CDOT and City of Aurora. 

Description 
Implement construction site good housekeeping practices to 
prevent pollution associated with solid, liquid and hazardous 
construction-related materials and wastes.  Stormwater 
Management Plans (SWMPs) should clearly specify BMPs 
including these good housekeeping practices:   

 Provide for waste management.  

 Establish proper building material staging areas.  

 Designate paint and concrete washout areas.  

 Establish proper equipment/vehicle fueling and 
maintenance practices.  

 Control equipment/vehicle washing and allowable non-
stormwater discharges.  

 Develop a spill prevention and response plan.  

Acknowledgement:  This Fact Sheet is based directly on 
EPA guidance provided in Developing Your Stormwater 
Pollution Prevent Plan (EPA 2007). 

Appropriate Uses 
Good housekeeping practices are necessary at all construction sites. 

Design and Installation 
The following principles and actions should be addressed in SWMPs: 

 Provide for Waste Management.  Implement management procedures and practices to prevent or 
reduce the exposure and transport of pollutants in stormwater from solid, liquid and sanitary wastes 
that will be generated at the site.  Practices such as trash disposal, recycling, proper material handling, 
and cleanup measures can reduce the potential for stormwater runoff to pick up construction site 
wastes and discharge them to surface waters.  Implement a comprehensive set of waste-management 
practices for hazardous or toxic materials, such as paints, solvents, petroleum products, pesticides, 
wood preservatives, acids, roofing tar, and other materials.  Practices should include storage, 
handling, inventory, and cleanup procedures, in case of spills.  Specific practices that should be 
considered include:  

Solid or Construction Waste 

o Designate trash and bulk waste-collection areas on-
site. 

  

Good Housekeeping 

Functions   
Erosion Control No 
Sediment Control No 
Site/Material Management Yes 
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Photograph GH-3.  Locate portable toilet facilities on level 
surfaces away from waterways and storm drains.  Photo 
courtesy of WWE. 

 

o Recycle materials whenever possible (e.g., paper, wood, concrete, oil). 

o Segregate and provide proper disposal options for hazardous material wastes.  

o Clean up litter and debris from the construction site daily. 

o Locate waste-collection areas away from streets, gutters, watercourses, and storm drains.  Waste-
collection areas (dumpsters, and such) are often best located near construction site entrances to 
minimize traffic on disturbed soils.  Consider secondary containment around waste collection 
areas to minimize the likelihood of contaminated discharges. 

o Empty waste containers before they are full and overflowing. 

Sanitary and Septic Waste 

o Provide convenient, well-maintained, and properly located toilet facilities on-site.  

o Locate toilet facilities away from storm drain inlets and waterways to prevent accidental spills 
and contamination of stormwater.  

o Maintain clean restroom facilities and empty portable toilets regularly. 

o Where possible, provide secondary containment pans under portable toilets. 

o Provide tie-downs or stake-downs for portable toilets. 

o Educate employees, subcontractors, and suppliers on locations of facilities. 

o Treat or dispose of sanitary and septic waste in accordance with state or local regulations.  Do not 
discharge or bury wastewater at the construction site. 

o Inspect facilities for leaks.  If found, repair or replace immediately. 

o Special care is necessary during maintenance (pump out) to ensure that waste and/or biocide are 
not spilled on the ground. 

Hazardous Materials and Wastes 

o Develop and implement employee and 
subcontractor education, as needed, on 
hazardous and toxic waste handling, 
storage, disposal, and cleanup. 

o Designate hazardous waste-collection 
areas on-site. 

o Place all hazardous and toxic material 
wastes in secondary containment. 
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o Hazardous waste containers should be inspected to ensure that all containers are labeled properly 
and that no leaks are present. 

 Establish Proper Building Material Handling and Staging Areas.  The SWMP should include 
comprehensive handling and management procedures for building materials, especially those that are 
hazardous or toxic.  Paints, solvents, pesticides, fuels and oils, other hazardous materials or building 
materials that have the potential to contaminate stormwater should be stored indoors or under cover 
whenever possible or in areas with secondary containment.  Secondary containment measures prevent 
a spill from spreading across the site and may include dikes, berms, curbing, or other containment 
methods.  Secondary containment techniques should also ensure the protection of groundwater.  
Designate staging areas for activities such as fueling vehicles, mixing paints, plaster, mortar, and 
other potential pollutants.  Designated staging areas enable easier monitoring of the use of materials 
and clean up of spills.  Training employees and subcontractors is essential to the success of this 
pollution prevention principle.  Consider the following specific materials handling and staging 
practices:  

o Train employees and subcontractors in proper handling and storage practices.  

o Clearly designate site areas for staging and storage with signs and on construction drawings.  
Staging areas should be located in areas central to the construction site.  Segment the staging area 
into sub-areas designated for vehicles, equipment, or stockpiles.  Construction entrances and exits 
should be clearly marked so that delivery vehicles enter/exit through stabilized areas with vehicle 
tracking controls (See Vehicle Tracking Control Fact Sheet).   

o Provide storage in accordance with Spill Protection, Control and Countermeasures (SPCC) 
requirements and plans and provide cover and impermeable perimeter control, as necessary, for 
hazardous materials and contaminated soils that must be stored on site.  

o Ensure that storage containers are regularly inspected for leaks, corrosion, support or foundation 
failure, or other signs of deterioration and tested for soundness. 

o Reuse and recycle construction materials when possible.  

 Designate Concrete Washout Areas.  Concrete contractors should be encouraged to use the washout 
facilities at their own plants or dispatch facilities when feasible; however, concrete washout 
commonly occurs on construction sites.  If it is necessary to provide for concrete washout areas on-
site, designate specific washout areas and design facilities to handle anticipated washout water.  
Washout areas should also be provided for paint and stucco operations.  Because washout areas can 
be a source of pollutants from leaks or spills, care must be taken with regard to their placement and 
proper use.  See the Concrete Washout Area Fact Sheet for detailed guidance. 

Both self-constructed and prefabricated washout containers can fill up quickly when concrete, paint, 
and stucco work are occurring on large portions of the site.  Be sure to check for evidence that 
contractors are using the washout areas and not dumping materials onto the ground or into drainage 
facilities.  If the washout areas are not being used regularly, consider posting additional signage, 
relocating the facilities to more convenient locations, or providing training to workers and 
contractors.  

When concrete, paint, or stucco is part of the construction process, consider these practices which will 
help prevent contamination of stormwater.  Include the locations of these areas and the maintenance 
and inspection procedures in the SWMP.  
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o Do not washout concrete trucks or equipment into storm drains, streets, gutters, uncontained 
areas, or streams.  Only use designated washout areas. 

o Establish washout areas and advertise their locations with signs.  Ensure that signage remains in 
good repair. 

o Provide adequate containment for the amount of wash water that will be used.  

o Inspect washout structures daily to detect leaks or tears and to identify when materials need to be 
removed.  

o Dispose of materials properly.  The preferred method is to allow the water to evaporate and to 
recycle the hardened concrete.  Full service companies may provide dewatering services and 
should dispose of wastewater properly.  Concrete wash water can be highly polluted.  It should 
not be discharged to any surface water, storm sewer system, or allowed to infiltrate into the 
ground in the vicinity of waterbodies.  Washwater should not be discharged to a sanitary sewer 
system without first receiving written permission from the system operator.  

 Establish Proper Equipment/Vehicle Fueling and Maintenance Practices.  Create a clearly 
designated on-site fueling and maintenance area that is clean and dry.  The on-site fueling area should 
have a spill kit, and staff should know how to use it.  If possible, conduct vehicle fueling and 
maintenance activities in a covered area.  Consider the following practices to help prevent the 
discharge of pollutants to stormwater from equipment/vehicle fueling and maintenance.  Include the 
locations of designated fueling and maintenance areas and inspection and maintenance procedures in 
the SWMP.  

o Train employees and subcontractors in proper fueling procedures (stay with vehicles during 
fueling, proper use of pumps, emergency shutoff valves, etc.).  

o Inspect on-site vehicles and equipment regularly for leaks, equipment damage, and other service 
problems.  

o Clearly designate vehicle/equipment service areas away from drainage facilities and watercourses 
to prevent stormwater run-on and runoff.  

o Use drip pans, drip cloths, or absorbent pads when replacing spent fluids.  

o Collect all spent fluids, store in appropriate labeled containers in the proper storage areas, and 
recycle fluids whenever possible.  

 Control Equipment/Vehicle Washing and Allowable Non-Stormwater Discharges.  Implement 
practices to prevent contamination of surface and groundwater from equipment and vehicle wash 
water.  Representative practices include:   

o Educate employees and subcontractors on proper washing procedures.  

o Use off-site washing facilities, when available. 

o Clearly mark the washing areas and inform workers that all washing must occur in this area.  

o Contain wash water and treat it using BMPs.  Infiltrate washwater when possible, but maintain 
separation from drainage paths and waterbodies.  
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o Use high-pressure water spray at vehicle washing facilities without detergents.  Water alone can 
remove most dirt adequately. 

o Do not conduct other activities, such as vehicle repairs, in the wash area.  

o Include the location of the washing facilities and the inspection and maintenance procedures in 
the SWMP.  

 Develop a Spill Prevention and Response Plan.  Spill prevention and response procedures must be 
identified in the SWMP.  Representative procedures include identifying ways to reduce the chance of 
spills, stop the source of spills, contain and clean up spills, dispose of materials contaminated by 
spills, and train personnel responsible for spill prevention and response.  The plan should also specify 
material handling procedures and storage requirements and ensure that clear and concise spill cleanup 
procedures are provided and posted for areas in which spills may potentially occur.  When developing 
a spill prevention plan, include the following:  

o Note the locations of chemical storage areas, storm drains, tributary drainage areas, surface 
waterbodies on or near the site, and measures to stop spills from leaving the site.  

o Provide proper handling and safety procedures for each type of waste.  Keep Material Safety Data 
Sheets (MSDSs) for chemical used on site with the SWMP.  

o Establish an education program for employees and subcontractors on the potential hazards to 
humans and the environment from spills and leaks.  

o Specify how to notify appropriate authorities, such as police and fire departments, hospitals, or 
municipal sewage treatment facilities to request assistance.  Emergency procedures and contact 
numbers should be provided in the SWMP and posted at storage locations. 

o Describe the procedures, equipment and materials for immediate cleanup of spills and proper 
disposal.  

o Identify personnel responsible for implementing the plan in the event of a spill.  Update the spill 
prevention plan and clean up materials as changes occur to the types of chemicals stored and used 
at the facility.  



MM-3 Good Housekeeping Practices (GH) 

 
GH-6 Urban Drainage and Flood Control District November 2010 

Urban Storm Drainage Criteria Manual Volume 3 

Spill Prevention, Control, and Countermeasure (SPCC) Plan  

Construction sites may be subject to 40 CFR Part 112 regulations that require the preparation and 
implementation of a SPCC Plan to prevent oil spills from aboveground and underground storage tanks.  
The facility is subject to this rule if it is a non-transportation-related facility that:  

 Has a total storage capacity greater than 1,320 gallons or a completely buried storage capacity 
greater than 42,000 gallons. 

 Could reasonably be expected to discharge oil in quantities that may be harmful to navigable waters 
of the United States and adjoining shorelines. 

Furthermore, if the facility is subject to 40 CFR Part 112, the SWMP should reference the SPCC Plan.  
To find out more about SPCC Plans, see EPA's website on SPPC at www.epa.gov/oilspill/spcc.htm.   

Reporting Oil Spills 

In the event of an oil spill, contact the National Response Center toll free at 1-800-424- 8802 for 
assistance, or for more details, visit their website: www.nrc.uscg.mil. 

Maintenance and Removal 
Effective implementation of good housekeeping practices is dependent on clear designation of personnel 
responsible for supervising and implementing good housekeeping programs, such as site cleanup and 
disposal of trash and debris, hazardous material management and disposal, vehicle and equipment 
maintenance, and other practices.  Emergency response "drills" may aid in emergency preparedness. 

Checklists may be helpful in good housekeeping efforts. 

Staging and storage areas require permanent stabilization when the areas are no longer being used for 
construction-related activities. 

Construction-related materials, debris and waste must be removed from the construction site once 
construction is complete. 

Design Details 
See the following Fact Sheets for related Design Details: 

MM-1 Concrete Washout Area 

MM-2 Stockpile Management 

SM-4 Vehicle Tracking Control 

Design details are not necessary for other good housekeeping practices; however, be sure to designate 
where specific practices will occur on the appropriate construction drawings. 

http://www.epa.gov/oilspill/spcc.htm�
http://www.nrc.uscg.mil/nrchp.html�


Silt Fence (SF) SC-1 

 
November 2010 Urban Drainage and Flood Control District  SF-1 
 Urban Storm Drainage Criteria Manual Volume 3 

Photograph SF-1.  Silt fence creates a sediment barrier, forcing 
sheet flow runoff to evaporate or infiltrate.    

Description 
A silt fence is a woven geotextile fabric 
attached to wooden posts and trenched 
into the ground.  It is designed as a 
sediment barrier to intercept sheet flow 
runoff from disturbed areas.   

Appropriate Uses 
A silt fence can be used where runoff is 
conveyed from a disturbed area as sheet 
flow.  Silt fence is not designed to 
receive concentrated flow or to be used 
as a filter fabric.  Typical uses include:  

 Down slope of a disturbed area to 
accept sheet flow. 

 Along the perimeter of a receiving 
water such as a stream, pond or 
wetland. 

 At the perimeter of a construction site.  

Design and Installation  
Silt fence should be installed along the contour of slopes so that it intercepts sheet flow.  The maximum 
recommended tributary drainage area per 100 lineal feet of silt fence, installed along the contour, is 
approximately 0.25 acres with a disturbed slope length of up to 150 feet and a tributary slope gradient no 
steeper than 3:1.  Longer and steeper slopes require additional measures.  This recommendation only 
applies to silt fence installed along the contour.  Silt fence installed for other uses, such as perimeter 
control, should be installed in a way that will not produce concentrated flows.  For example, a "J-hook" 
installation may be appropriate to force runoff to pond and evaporate or infiltrate in multiple areas rather 
than concentrate and cause erosive conditions parallel to the silt fence.   

See Detail SF-1 for proper silt fence installation, which involves proper trenching, staking, securing the 
fabric to the stakes, and backfilling the silt fence.  Properly installed silt fence should not be easily pulled 
out by hand and there should be no gaps between the ground and the fabric.   

Silt fence must meet the minimum allowable strength requirements, depth of installation requirement, and 
other specifications in the design details.  Improper installation 
of silt fence is a common reason for silt fence failure; however, 
when properly installed and used for the appropriate purposes, it 
can be highly effective.   

  

Silt Fence 
Functions   
Erosion Control No 
Sediment Control Yes 
Site/Material Management No 
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Photograph SF-2.  When silt fence is not installed along 
the contour, a "J-hook" installation may be appropriate 
to ensure that the BMP does not create concentrated 
flow parallel to the silt fence.  Photo courtesy of Tom 
Gore. 

Maintenance and Removal 
Inspection of silt fence includes observing the 
material for tears or holes and checking for slumping 
fence and undercut areas bypassing flows.  Repair of 
silt fence typically involves replacing the damaged 
section with a new section.  Sediment accumulated 
behind silt fence should be removed, as needed to 
maintain BMP effectiveness, typically before it 
reaches a depth of 6 inches.  

Silt fence may be removed when the upstream area 
has reached final stabilization.   
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Photographs SCL-1 and SCL-2.  Sediment control logs used as 1) a 
perimeter control around a soil stockpile; and, 2) as a "J-hook" 
perimeter control at the corner of a construction site. 

Description  
A sediment control log is a linear roll 
made of natural materials such as 
straw, coconut fiber, or compost.  The 
most common type of sediment control 
log has straw filling and is often 
referred to as a "straw wattle."  All 
sediment control logs are used as a 
sediment barrier to intercept sheet flow 
runoff from disturbed areas.   

Appropriate Uses 
Sediment control logs can be used in 
the following applications to trap 
sediment: 

 As perimeter control for stockpiles 
and the site. 

 As part of inlet protection designs.  

 As check dams in small drainage 
ditches.  (Sediment control logs 
are not intended for use in 
channels with high flow 
velocities.)   

 On disturbed slopes to shorten flow 
lengths (as an erosion control). 

 As part of multi-layered perimeter control along a receiving water such as a stream, pond or wetland.   

Sediment control logs work well in combination with other layers of erosion and sediment controls.  

Design and Installation 
Sediment control logs should be installed along the contour to avoid concentrating flows.  The maximum 
allowable tributary drainage area per 100 lineal feet of sediment control log, installed along the contour, is 
approximately 0.25 acres with a disturbed slope length of up to 150 feet and a tributary slope gradient no 
steeper than 3:1. Longer and steeper slopes require additional measures.  This recommendation only 
applies to sediment control logs installed along the contour.  When installed for other uses, such as 
perimeter control, it should be installed in a way that will not 
produce concentrated flows.  For example, a "J-hook" 
installation may be appropriate to force runoff to pond and 
evaporate or infiltrate in multiple areas rather than concentrate 
and cause erosive conditions parallel to the BMP.   

  

Sediment Control Log 
Functions   
Erosion Control Moderate 
Sediment Control Yes 
Site/Material Management No 
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Although sediment control logs initially allow runoff to flow through the BMP, they can quickly become 
a barrier and should be installed as if they are impermeable. 

Design details and notes for sediment control logs are provided in the following details.  Sediment logs 
must be properly installed per the detail to prevent undercutting, bypassing and displacement.  When 
installed on slopes, sediment control logs should be installed along the contours (i.e., perpendicular to 
flow). 

Improper installation can lead to poor performance.  Be sure that sediment control logs are properly 
trenched (if lighter than 8 lb/foot), anchored and tightly jointed.  

Maintenance and Removal 
Be aware that sediment control logs will eventually degrade.  Remove accumulated sediment before the 
depth is one-half the height of the sediment log and repair damage to the sediment log, typically by 
replacing the damaged section.   

Once the upstream area is stabilized, remove and properly dispose of the logs.  Areas disturbed beneath 
the logs may need to be seeded and mulched.  Sediment control logs that are biodegradable may 
occasionally be left in place (e.g., when logs are used in conjunction with erosion control blankets as 
permanent slope breaks).  However, removal of sediment control logs after final stabilization is typically 
appropriate when used in perimeter control, inlet protection and check dam applications.  Compost from 
compost sediment control logs may be spread over the area and seeded as long as this does not cover 
newly established vegetation.   
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Photograph RS-1.  Rock socks placed at regular intervals in a curb 
line can help reduce sediment loading to storm sewer inlets.  Rock 
socks can also be used as perimeter controls. 

Description 
A rock sock is constructed of gravel 
that has been wrapped by wire mesh or 
a geotextile to form an elongated 
cylindrical filter.  Rock socks are 
typically used either as a perimeter 
control or as part of inlet protection.  
When placed at angles in the curb line, 
rock socks are typically referred to as 
curb socks.  Rock socks are intended to 
trap sediment from stormwater runoff 
that flows onto roadways as a result of 
construction activities.    

Appropriate Uses 
Rock socks can be used at the perimeter 
of a disturbed area to control localized 
sediment loading.  A benefit of rock 
socks as opposed to other perimeter controls is that they do not have to be trenched or staked into the 
ground; therefore, they are often used on roadway construction projects where paved surfaces are present. 

Use rock socks in inlet protection applications when the construction of a roadway is substantially 
complete and the roadway has been directly connected to a receiving storm system.   

Design and Installation 
When rock socks are used as perimeter controls, the maximum recommended tributary drainage area per 
100 lineal feet of rock socks is approximately 0.25 acres with disturbed slope length of up to 150 feet and 
a tributary slope gradient no steeper than 3:1.  A rock sock design detail and notes are provided in Detail 
RS-1.  Also see the Inlet Protection Fact Sheet for design and installation guidance when rock socks are 
used for inlet protection and in the curb line.   

When placed in the gutter adjacent to a curb, rock socks should protrude no more than two feet from the 
curb in order for traffic to pass safely.  If located in a high traffic area, place construction markers to alert 
drivers and street maintenance workers of their presence. 

Maintenance and Removal 
Rock socks are susceptible to displacement and breaking due to vehicle traffic.  Inspect rock socks for 
damage and repair or replace as necessary.  Remove sediment by sweeping or vacuuming as needed to 
maintain the functionality of the BMP, typically when sediment 
has accumulated behind the rock sock to one-half of the sock's 
height. 

Once upstream stabilization is complete, rock socks and 
accumulated sediment should be removed and properly disposed.  

Rock Sock  
Functions   
Erosion Control No 
Sediment Control Yes 
Site/Material Management No 
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Photograph IP-1.  Inlet protection for a curb opening inlet. 

Description 
Inlet protection consists of permeable 
barriers installed around an inlet to 
filter runoff and remove sediment prior 
to entering a storm drain inlet.  Inlet 
protection can be constructed from rock 
socks, sediment control logs, silt fence, 
block and rock socks, or other materials 
approved by the local jurisdiction.  
Area inlets can also be protected by 
over-excavating around the inlet to 
form a sediment trap.  

Appropriate Uses 
Install protection at storm sewer inlets 
that are operable during construction.  
Consider the potential for tracked-out 
sediment or temporary stockpile areas to contribute sediment to inlets when determining which inlets 
must be protected.  This may include inlets in the general proximity of the construction area, not limited 
to downgradient inlets.  Inlet protection is not a stand-alone BMP and should be used in conjunction with 
other upgradient BMPs. 

Design and Installation 
To function effectively, inlet protection measures must be installed to ensure that flows do not bypass the 
inlet protection and enter the storm drain without treatment.  However, designs must also enable the inlet 
to function without completely blocking flows into the inlet in a manner that causes localized flooding.  
When selecting the type of inlet protection, consider factors such as type of inlet (e.g., curb or area, sump 
or on-grade conditions), traffic, anticipated flows, ability to secure the BMP properly, safety and other 
site-specific conditions.  For example, block and rock socks will be better suited to a curb and gutter 
along a roadway, as opposed to silt fence or sediment control logs, which cannot be properly secured in a 
curb and gutter setting, but are effective area inlet protection measures.    

Several inlet protection designs are provided in the Design Details.  Additionally, a variety of proprietary 
products are available for inlet protection that may be approved for use by local governments.  If 
proprietary products are used, design details and installation procedures from the manufacturer must be 
followed.  Regardless of the type of inlet protection selected, inlet protection is most effective when 
combined with other BMPs such as curb socks and check dams.  Inlet protection is often the last barrier 
before runoff enters the storm sewer or receiving water.  

Design details with notes are provided for these forms of inlet 
protection: 

IP-1.  Block and Rock Sock Inlet Protection for Sump or On-grade 
Inlets 

IP-2.  Curb (Rock) Socks Upstream of Inlet Protection, On-grade 
Inlets 

Inlet Protection 
(various forms) 

Functions   
Erosion Control No 
Sediment Control Yes 
Site/Material Management No 
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IP-3.  Rock Sock Inlet Protection for Sump/Area Inlet 

IP-4.  Silt Fence Inlet Protection for Sump/Area Inlet  

IP-5.  Over-excavation Inlet Protection  

IP-6.  Straw Bale Inlet Protection for Sump/Area Inlet 

CIP-1.  Culvert Inlet Protection 

Propriety inlet protection devices should be installed in accordance with manufacturer specifications.    

More information is provided below on selecting inlet protection for sump and on-grade locations. 

Inlets Located in a Sump 

When applying inlet protection in sump conditions, it is important that the inlet continue to function 
during larger runoff events.  For curb inlets, the maximum height of the protective barrier should be lower 
than the top of the curb opening to allow overflow into the inlet during larger storms without excessive 
localized flooding.  If the inlet protection height is greater than the curb elevation, particularly if the filter 
becomes clogged with sediment, runoff will not enter the inlet and may bypass it, possibly causing 
localized flooding, public safety issues, and downstream erosion and damage from bypassed flows.   

Area inlets located in a sump setting can be protected through the use of silt fence, concrete block and 
rock socks (on paved surfaces), sediment control logs/straw wattles embedded in the adjacent soil and 
stacked around the area inlet (on pervious surfaces), over-excavation around the inlet, and proprietary 
products providing equivalent functions.  

Inlets Located on a Slope 

For curb and gutter inlets on paved sloping streets, block and rock sock inlet protection is recommended 
in conjunction with curb socks in the gutter leading to the inlet.  For inlets located along unpaved roads, 
also see the Check Dam Fact Sheet. 

Maintenance and Removal 
Inspect inlet protection frequently.  Inspection and maintenance guidance includes: 

 Inspect for tears that can result in sediment directly entering the inlet, as well as result in the contents 
of the BMP (e.g., gravel) washing into the inlet. 

 Check for improper installation resulting in untreated flows bypassing the BMP and directly entering 
the inlet or bypassing to an unprotected downstream inlet.  For example, silt fence that has not been 
properly trenched around the inlet can result in flows under the silt fence and directly into the inlet. 

 Look for displaced BMPs that are no longer protecting the inlet.  Displacement may occur following 
larger storm events that wash away or reposition the inlet protection.  Traffic or equipment may also 
crush or displace the BMP. 

 Monitor sediment accumulation upgradient of the inlet protection. 
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 Remove sediment accumulation from the area upstream of the inlet protection, as needed to maintain 
BMP effectiveness, typically when it reaches no more than half the storage capacity of the inlet 
protection.  For silt fence, remove sediment when it accumulates to a depth of no more than 6 inches.  
Remove sediment accumulation from the area upstream of the inlet protection as needed to maintain 
the functionality of the BMP.   

 Propriety inlet protection devices should be inspected and maintained in accordance with 
manufacturer specifications.  If proprietary inlet insert devices are used, sediment should be removed 
in a timely manner to prevent devices from breaking and spilling sediment into the storm drain. 

Inlet protection must be removed and properly disposed of when the drainage area for the inlet has 
reached final stabilization.   

  



SC-6 Inlet Protection (IP) 

IP-4 Urban Drainage and Flood Control District August 2013 
Urban Storm Drainage Criteria Manual Volume 3 

 



Inlet Protection (IP) SC-6 

August 2013 Urban Drainage and Flood Control District IP-5 
 Urban Storm Drainage Criteria Manual Volume 3 

 



SC-6 Inlet Protection (IP) 

IP-6 Urban Drainage and Flood Control District August 2013 
Urban Storm Drainage Criteria Manual Volume 3 

 

 



Inlet Protection (IP) SC-6 

August 2013 Urban Drainage and Flood Control District IP-7 
 Urban Storm Drainage Criteria Manual Volume 3 

 

 



SC-6 Inlet Protection (IP) 

IP-8 Urban Drainage and Flood Control District August 2013 
Urban Storm Drainage Criteria Manual Volume 3 

  



Vehicle Tracking Control (VTC) SM-4 

 
November 2010 Urban Drainage and Flood Control District VTC-1 
 Urban Storm Drainage Criteria Manual Volume 3 

Photograph VTC-1.  A vehicle tracking control pad constructed with 
properly sized rock reduces off-site sediment tracking. 

Descr iption  
Vehicle tracking controls provide 
stabilized construction site access where 
vehicles exit the site onto paved public 
roads.  An effective vehicle tracking 
control helps remove sediment (mud or 
dirt) from vehicles, reducing tracking onto 
the paved surface.    

Appropr iate Uses 
Implement a stabilized construction 
entrance or vehicle tracking control where 
frequent heavy vehicle traffic exits the 
construction site onto a paved roadway.  An 
effective vehicle tracking control is 
particularly important during the following conditions: 

 Wet weather periods when mud is easily tracked off site. 

 During dry weather periods where dust is a concern. 

 When poorly drained, clayey soils are present on site. 

Although wheel washes are not required in designs of vehicle tracking controls, they may be needed at 
particularly muddy sites. 

Design and Installation 
Construct the vehicle tracking control on a level surface.  Where feasible, grade the tracking control 
towards the construction site to reduce off-site runoff.  Place signage, as needed, to direct construction 
vehicles to the designated exit through the vehicle tracking control.  There are several different types of 
stabilized construction entrances including: 

VTC-1.  Aggregate Vehicle Tracking Control.  This is a coarse-aggregate surfaced pad underlain by a 
geotextile.  This is the most common vehicle tracking control, and when properly maintained can be 
effective at removing sediment from vehicle tires.  

VTC-2.  Vehicle Tracking Control with Construction Mat or Turf Reinforcement Mat.  This type of 
control may be appropriate for site access at very small construction sites with low traffic volume over 
vegetated areas.  Although this application does not typically remove sediment from vehicles, it helps 
protect existing vegetation and provides a stabilized entrance. 

  Vehicle Tracking Control 
Functions   
Erosion Control Moderate 
Sediment Control Yes 
Site/Material Management Yes 
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Photograph VTC-2.  A vehicle tracking control pad with wheel wash 
facility.  Photo courtesy of Tom Gore. 

VTC-3.  Stabilized Construction Entrance/Exit with Wheel Wash.  This is an aggregate pad, similar 
to VTC-1, but includes equipment for tire washing.  The wheel wash equipment may be as simple as 
hand-held power washing equipment to more advance proprietary systems.  When a wheel wash is 
provided, it is important to direct wash water to a sediment trap prior to discharge from the site. 

Vehicle tracking controls are sometimes installed in combination with a sediment trap to treat runoff.   

Maintenance and Removal 
Inspect the area for degradation and 
replace aggregate or material used for a 
stabilized entrance/exit as needed.  If the 
area becomes clogged and ponds water, 
remove and dispose of excess sediment 
or replace material with a fresh layer of 
aggregate as necessary. 

With aggregate vehicle tracking controls, 
ensure rock and debris from this area do 
not enter the public right-of-way.   

Remove sediment that is tracked onto the 
public right of way daily or more 
frequently as needed.  Excess sediment 
in the roadway indicates that the 
stabilized construction entrance needs 
maintenance. 

Ensure that drainage ditches at the 
entrance/exit area remain clear. 

A stabilized entrance should be removed only when there is no longer the potential for vehicle tracking to 
occur.  This is typically after the site has been stabilized.   

When wheel wash equipment is used, be sure that the wash water is discharged to a sediment trap prior to 
discharge.  Also inspect channels conveying the water from the wash area to the sediment trap and 
stabilize areas that may be eroding. 

When a construction entrance/exit is removed, excess sediment from the aggregate should be removed 
and disposed of appropriately.  The entrance should be promptly stabilized with a permanent surface 
following removal, typically by paving.   
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Photograph SSA-1.  Example of a staging area with a gravel surface to 
prevent mud tracking and reduce runoff.  Photo courtesy of Douglas 
County.   

 

Description 
A stabilized staging area is a clearly 
designated area where construction 
equipment and vehicles, stockpiles, waste 
bins, and other construction-related 
materials are stored.  The contractor 
office trailer may also be located in this 
area.  Depending on the size of the 
construction site, more than one staging 
area may be necessary. 

Appropriate Uses 
Most construction sites will require a 
staging area, which should be clearly 
designated in SWMP drawings.  The layout 
of the staging area may vary depending on 
the type of construction activity.  Staging areas located in roadways due to space constraints require 
special measures to avoid materials being washed into storm inlets. 

Design and Installation 
Stabilized staging areas should be completed prior to other construction activities beginning on the site.  
Major components of a stabilized staging area include:   

 Appropriate space to contain storage and provide for loading/unloading operations, as well as parking 
if necessary. 

 A stabilized surface, either paved or covered, with 3-inch diameter aggregate or larger. 

 Perimeter controls such as silt fence, sediment control logs, or other measures. 

 Construction fencing to prevent unauthorized access to construction materials. 

 Provisions for Good Housekeeping practices related to materials storage and disposal, as described in 
the Good Housekeeping BMP Fact Sheet. 

 A stabilized construction entrance/exit, as described in the Vehicle Tracking Control BMP Fact Sheet, 
to accommodate traffic associated with material delivery and waste disposal vehicles. 

Over-sizing the stabilized staging area may result in disturbance of existing vegetation in excess of that 
required for the project.  This increases costs, as well as 
requirements for long-term stabilization following the 
construction period.  When designing the stabilized staging area, 
minimize the area of disturbance to the extent practical. 

  

Stabilized Staging Area 
Functions   
Erosion Control Yes 
Sediment Control Moderate 
Site/Material 

 
Yes 
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See Detail SSA-1 for a typical stabilized staging area and SSA-2 for a stabilized staging area when 
materials staging in roadways is required.   

Maintenance and Removal 
Maintenance of stabilized staging areas includes maintaining a stable surface cover of gravel, repairing 
perimeter controls, and following good housekeeping practices. 

When construction is complete, debris, unused stockpiles and materials should be recycled or properly 
disposed.  In some cases, this will require disposal of contaminated soil from equipment leaks in an 
appropriate landfill.  Staging areas should then be permanently stabilized with vegetation or other surface 
cover planned for the development. 

 

Minimizing Long-Term Stabilization Requirements 

 Utilize off-site parking and restrict vehicle access to the site. 

 Use construction mats in lieu of rock when staging is provided in an area that will not be disturbed 
otherwise.   

 Consider use of a bermed contained area for materials and equipment that do not require a 
stabilized surface.  

 Consider phasing of staging areas to avoid disturbance in an area that will not be otherwise 
disturbed. 
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Photograph SS-1.  A street sweeper removes sediment and potential 
pollutants along the curb line at a construction site.  Photo courtesy of 
Tom Gore.  

Description 
Street sweeping and vacuuming remove 
sediment that has been tracked onto 
roadways to reduce sediment transport 
into storm drain systems or a surface 
waterway.   

Appropriate Uses 
Use this practice at construction sites 
where vehicles may track sediment 
offsite onto paved roadways. 

Design and Installation 
Street sweeping or vacuuming should be 
conducted when there is noticeable 
sediment accumulation on roadways 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.   

On smaller construction sites, street sweeping can be conducted manually using a shovel and broom.  
Never wash accumulated sediment on roadways into storm drains. 

Maintenance and Removal 
 Inspect paved roads around the perimeter of the construction site on a daily basis and more 

frequently, as needed.  Remove accumulated sediment, as needed.   

 Following street sweeping, check inlet protection that may have been displaced during street 
sweeping. 

 Inspect area to be swept for materials that may be hazardous prior to beginning sweeping operations. 

 

Street Sweeping/ Vacuuming 

Functions   
Erosion Control No 
Sediment Control Yes 
Site/Material Management Yes 
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SUMMARY 

 
1. This study was conducted in two areas.  Borings 1 and 2, drilled southeast of The Town of 

Ramah encountered a layer of topsoil overlying sands and clays extending to the 
maximum drilled depth of 20 feet.  Boring 3, drilled on the northwest end of town 
encountered topsoil overlying man placed fill extending to a depth of about 6 feet.  Sands 
were found below the fill, and extended to the maximum drilled depth of 30 feet, but 
included a layer of sandy lean clay from about 27 to 29 feet.   

 
2. Groundwater was encountered in Boring 3 both during drilling and when measured again 

six days later.  The water depth at the time of our final reading was 15.3 feet below the 
ground surface.  Although no groundwater was measured in the other two borings,  
perched surface water may occur within the sands above less permeable clays, 
particularly after precipitation events.   
 

3. Borings 1 and 2 were drilled for new evaporative ponds to replace the existing system.  
The subsurface soil profile at this location included a clay zone from about 2½ feet to 9½ 
feet below the existing ground surface.  The clays tested had a moderate to high swell 
potential upon wetting and are anticipated to have a relatively low permeability.  While 
these soils will probably work well for use as evaporative ponds, the construction of 
shallow foundations here will be difficult due to the swell potential.  If movement sensitive 
structures are constructed in this area, we recommend that they be constructed on deep 
foundations such as helical piers that extend to the underlying granular soils found below 
the clays.   
 

4. Boring 3 was drilled for the construction of a new lift station.  Because undocumented fill 
was encountered in this area, we recommend that it be removed and replaced with 
suitable materials where it is present below proposed shallow foundations.  Alternatively, 
deep foundations may be considered.  Based on the subsurface profile encountered at 
this location, foundations will need to extend to a depth of about 6 feet or greater to bear 
on native soils, but the depth and lateral extent of the existing fill was not determined 
beyond the boring location.  Fill may extend to greater depths in the area of the proposed 
foundations.   

 

5. We anticipate that gravel access drives may be constructed at each of the proposed 
sites.  Based on their intended use, we have assumed an EDLA of 10 for these areas.  
Based on the subsurface conditions encountered and the relatively light estimated traffic 
volumes, we recommend the pavement section alternatives presented in the following 
table.   
 

Pavement Section Thickness (in.) 

Area Aggregate Base Course  

Access Drives 8 
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PURPOSE AND SCOPE OF STUDY 

This report presents the results of a geotechnical engineering study for the construction of 

various improvements to the existing wastewater treatment system in Ramah, Colorado.  The 

project site is shown on Fig. 1. The study was conducted in accordance with our Proposal No. 

C22-104, dated January 10, 2022, to provide recommendations for foundations and gravel 

pavement section thickness. 

 

This report has been prepared to summarize the data obtained during this study, and to present 

our conclusions and recommendations based on the proposed construction and the subsurface 

conditions encountered.  Design parameters and a discussion of geotechnical engineering 

considerations related to the proposed construction are included in the report. 

 

PROPOSED CONSTRUCTION 

We understand the project will include a new lift station for a force main that will connect to a 

new evaporative pond system located about half a mile away. The new ponds will include three 

adjacent cells, and will replace the existing one located on the north end of town, which will be 

decommissioned.  The lift station is anticipated to have a depth of about 12 feet, and the ponds 

will have sloped basins ranging in depth from about 2 to 8 feet.  The approximate pond site 

layout is shown on the attached Fig. 1A.   

   

We anticipate that bearing loads will be light for the proposed structures.  Permanent grading 

will mostly consist of cuts, with depths up to about 8 feet for the proposed ponds.  If the 

proposed construction is significantly different from that described above or depicted in this 

report, we should be notified to reevaluate the recommendations contained in this report. 

 

SITE CONDITIONS 

The proposed evaporation pond site is located southeast of the Town of Ramah Cemetery, and 

is bordered by Ramah Road on the south and west sides, and open fields on the north and east. 

The area is relatively flat, with some small hills and draws, with a gentle slope down to the 

northeast.  An ephemeral tributary to Big Sandy Creek is located about 1,000 feet east of the 

site, and was dry at the time of our study.  This area appeared to be actively used as an 

agricultural field, and the vegetation had been tilled.   
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The site of the proposed lift station is located on the northwest part of town, just west of the 

intersection of Rock Island Avenue and Pikes Peak Avenue.  The site is bordered to the north 

and east by Pikes Peak avenue, and to the south and west by private property.  Houses and 

other small structures are located near the site.  This area is relatively flat with a light downward 

slope to the north.  Big Sandy Creek is located about 500 feet to the northwest, and the existing 

evaporation pond (lagoon) is located about 1,000 feet to the northeast.  Vegetation in this area 

consisted of a grass lawn and several trees.   

 

SUBSURFACE CONDITIONS 

Information on subsurface conditions was obtained by conducting a site reconnaissance and 

drilling three exploratory borings at the approximate locations shown on Fig. 1.  The boring logs 

and corresponding legend and notes are shown on Figs. 2 and 3.  The results of swell-

consolidation tests and gradation tests conducted on selected soils are presented on Figs. 4 

through 6, and Figs. 7 and 8, respectively.  A summary of the test results is presented on Table 

I.  The laboratory testing was conducted in general accordance with applicable ASTM 

standards.   

 

Borings 1 and 2 were drilled at the site of the proposed evaporation ponds.  Below a layer of 

topsoil the subsurface soil profile at this location consisted of clayey sands extending to a depth 

of about 2½ feet underlain by a layer of lean clay with varied amounts of sand, followed by 

discontinuous layers of clayey sand and well graded sand with silt extending to the maximum 

depth explored of 20 feet.  Based on vertical expansion ranging from about 3.4 to 5.7 percent 

upon wetting under a surcharge pressure of 1,000 psf, the clays in this area possess a 

moderate to high swell potential.   

 

Boring 3 was drilled at the site of the proposed lift station.  Below a layer of vegetated topsoil, 

the subsurface soil profile at this location consisted of man placed fill extending to a depth of 

about 6 feet, and underlain by clayey sand extending to a depth of 9½ feet.  Well graded sand 

was found below the clayey sand, and extended to a depth of about 27 feet, where it was 

underlain by a layer of sandy lean clay.  The clay layer was relatively thin, and was underlain by 

clayey sand from 29 feet to the maximum explored depth of 30 feet.  The fill tested did not 

appear to possess a significant swell potential based on a vertical expansion of 0.2 percent 

upon wetting under a surcharge pressure of 1,000 psf.   
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Detailed descriptions of the soils and the depths at which they were encountered can be found 

on Figs. 2 and 3.   

 

ENGINEERING CONSIDERATIONS 

Existing fill was encountered to a depth of about 6 feet at the location of the proposed lift station.  

The lateral or vertical extents of the fill were not determined in the scope of this study, but we 

understand that the base of this structure will be about 12 feet below the ground surface, and if 

this is the case for all foundations, the existing fill is not likely to be a factor for the design of 

shallow foundations.  If portions of the structure or ancillary structures will be constructed at 

shallower depths, fill may be present below the base of shallow foundations.  In all cases, fill 

should be removed and replaced with suitable material where it is present below foundations.  

Alternatively, foundations extending to native soils or deep foundations may be considered.  

Recommendations for both footing/pad foundations and deep helical foundations have been 

presented in this report.   

 

Groundwater was measured at a depth of about 15.3 feet in the boring drilled for the proposed lift 

station measured six days after drilling.  This depth is near the elevation of the base of the lift 

station, and groundwater may be a construction consideration at this site.  A detailed discussion is 

presented in the “Site Grading and Earthwork” Section.   

 

The subsurface soil profile at the location of the proposed evaporation ponds included a clay zone 

from about 2½ feet to 9½ feet below the existing ground surface.  The clays tested had a 

moderate to high swell potential upon wetting and are anticipated to have a relatively low 

permeability.  While these soils will probably work well for use as evaporative ponds, the 

construction of shallow foundations here will be difficult due to the swell potential.  If structures 

that are sensitive to heave related movement are constructed in this area, we recommend that 

they be constructed on deep foundations such as helical piers that extend to the underlying 

granular soils found below the clays.   

 

The clay soils encountered in our study will have relatively low permeability, but are natural 

materials and will vary throughout the site area.  An engineered liner system should be 

implemented at the basin of each pond if specific permeability limits are required for this project.    
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FOUNDATIONS 

 

Shallow Foundations:  The design and construction criteria presented below should be observed 

for a shallow footing system.  The construction details should be considered when preparing 

project documents. 

 

1. The maximum net allowable bearing pressure for footings placed on native granular soils 

or suitable fill will be a function of the embedment depth of the foundation considered.  

Allowable pressures for the anticipated foundation depths have been presented in the 

following table.  These values may be increased by a factor of 1/3 for transient loading.    

 

Foundation Bury Depth 
(feet) 

Allowable Bearing Pressure 
(psf) 

3 2,500 

12 4,500 
  

 Mat foundations that are not considered rigid may use a design modulus of vertical 

subgrade reaction of 150 pci.  This value is for a 1 ft. x 1 ft. square plate and should be 

corrected for the shape and size of the actual mat.   

  

2. We estimate total settlement for shallow foundations designed and constructed as 

discussed in this section will not exceed approximately 1 inch.   

 

3. Continuous footings should have a minimum width of 16 inches, and isolated pads should 

have a minimum width of 24 inches. 
 

4. Exterior footings and footings beneath unheated areas should be provided with 

adequate soil cover above their bearing elevation for frost protection.  Based on our 

experience with similar projects, we recommend the foundations be placed at least 36 

inches below the existing grade. 
 

5. The lateral resistance of a foundation placed on properly compacted fill material or 

bedrock will be a combination of the sliding resistance of the footing on the foundation 

materials and passive earth pressure against the side of the footing.  Resistance to 

sliding at the bottoms of the footings may be calculated based on an allowable coefficient 

of friction of 0.35.  Passive pressure against the sides of the footings may be calculated 
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using an allowable equivalent fluid unit weight of 190 pcf.  These values are working 

values. The specifications for compaction of fill against the sides of foundations to resist 

lateral loads are presented under the “Site Grading and Earthwork” section of this report.   
 

6. Earthwork recommendations for shallow foundations are presented in the “Site Grading 

and Earthwork” section of this report. 
 

7. Existing fill, or areas of loose material encountered within the foundation excavation 

should be removed and the footings extended to adequate natural bearing material.   
 

8. A representative of the geotechnical engineer should observe all footing excavations prior 

to fill and concrete placement. 

 

Helical Pier Foundations:  The axial design load of helical piers should be determined in general 

accordance with the current International Building Code (IBC), which states the allowable axial 

design load, Pa, should be determined as follows: 

 

Pa= 0.5 Pu, where Pu (the ultimate load) is the least value of: 

 

1. Sum of the areas of the helical bearing plates times the ultimate bearing capacity of the 

soil or rock comprising the bearing stratum. 

 

2. Ultimate capacity determined from well-documented correlations with installation torque. 
 

3. Ultimate capacity determined from load tests. 
 

4. Ultimate capacity of pile shaft. 
 

5. Ultimate capacity of pile couplings. 
 

6. Sum of the Ultimate axial capacity of helical bearing plates affixed to pile. 

 

Items 1 through 3 are related to the geotechnical capacity of the piers; Items 4 through 6 are 

related to the structural capacity and should be evaluated by the structural engineer.  The owner 

and structural designer should be aware that certain proprietary helical pier systems have been 

subjected to acceptance testing administered by the International Code Council (ICC), while 

other systems provided by specialty contractors may be fabricated according to designs by 

registered professional engineers.  The certified systems have documentation that addresses 



 - 7 -  
 

Kumar & Associates, Inc. 
 

many of the structural capacity issues, while the non-certified systems require structural design 

by an engineer.  Many of the lighter-duty helical pile systems available, with working capacities 

on the order of 50 kips or less, are certified, which can simplify the design and submittal 

process.  However, higher capacity systems, where single piers may have working capacities of 

200 kips or more, sometimes referred to as screw piles, are often designed and fabricated and 

are not certified, manufactured systems. 

 

Based on consideration of bearing capacity theory and published correlations of boring 

penetration resistance values with ultimate bearing capacity, we recommend an ultimate 

bearing capacity of 10 ksf for a helical pile embedded in the native sands.  We anticipate it will 

be possible to achieve adequate capacities at nominal depths of about 15 feet by using the 

appropriate size and number of bearing plates. Nominal depths should be measured from the 

topmost bearing plate.  A greater bearing capacity will be achievable if the piers extend to the 

underlying claystone bedrock.   

 

Helical piers are typically very slender foundation elements with a low capacity for resisting 

lateral loads.  Lateral restraint of a helical pile foundation system is normally provided through 

the use of passive pressure on pile caps or foundation walls, or through the use of battered 

piers.  It is normally assumed that a battered pile can be designed for the same axial load as a 

vertical pile, with the lateral restraint being provided by the horizontal component of the battered 

pile.  Helical piers are often assumed to have tension capacities similar to the axial compressive 

capacity, although that should be evaluated through load testing or otherwise addressed by the 

specialty contractor’s submittal. 

 

Acceptance of helical pile installation should be based on attaining a specified torque in the 

recommended bearing stratum determined in accordance with correlations of installation torque 

to capacity based on calibrated torque measurements and axial load test data.  In our opinion, 

the ultimate bearing capacity recommended above may be exceeded if supported by adequate 

site-specific load test data.  If site-specific load tests are not performed, the specialty helical pile 

contractor’s submittal should contain torque-to-capacity data for their pile system in similar soil 

conditions.  If that information cannot be provided, site-specific load tests should be performed 

in accordance with ASTM D 1143. 
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We recommend that a qualified helical pile specialty contractor be retained to provide the 

required design submittal and to provide and install the helical piers.  The project design should 

include a performance specification indicating required capacities, structural requirements, and 

submittal requirements.  At a minimum, the submittal should be required to contain information 

supporting capacity determination, a description of equipment and installation procedures that 

will ensure penetration to the required depths, and acknowledgement that the helical bearing 

plates will be installed into the recommended bearing stratum, as well as all necessary 

information to satisfy the requirements of the project structural designer. 

 

We should be retained to review the contractor’s submittal, and to provide installation 

observation including monitoring depths and general conformance with the plans and 

specifications.  Our observation and testing services will be intended to document that all of the 

helix bearing plates on the piers are installed into an adequate bearing stratum.   

 

RETAINING STRUCTURES 

Structures such as retaining or foundation walls should be designed for the lateral pressure 

generated by the backfill, which is a function of the degree of rigidity of the retaining structure 

and the type of backfill material used.  Cantilevered retaining structures that can deflect 

sufficiently to mobilize the active earth pressure condition maybe designed using the active 

equivalent fluid pressure (EFP) presented in the following table.  Retaining structures that are 

not expected to deflect should be designed using the at-rest EFP presented in the same table.   

 

Condition Soil Type 
Equivalent Fluid Pressure (pcf) 

Active At-rest 

Unsubmerged Suitable On-Site Soil 50 70 

Unsubmerged CDOT Class 1 Structure Backfill 40 60 

Submerged Suitable On-Site Soil 88 99 

Submerged CDOT Class 1 Structure Backfill 83 94 
   

All foundation and retaining structures should be designed for appropriate hydrostatic and 

surcharge pressures such as adjacent footings, traffic, construction materials and equipment.  

The unsubmerged pressures recommended above assume drained conditions behind the walls 

and a horizontal backfill surface.  The buildup of water behind a wall or an upward sloping 

backfill surface will increase the lateral pressure imposed on a foundation wall or retaining 

structure.  Retaining structures may be designed using the values presented for unsubmerged 
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soils if adequate drainage is provided to prevent the buildup of hydrostatic pressure.  This can 

be accomplished using an underdrain or weep holes.  If such measures are not implemented, 

the structures should be designed using the submerged values presented.   

 

WATER SOLUBLE SULFATES 

The concentrations of water soluble sulfates measured in samples of the native clay and fill 

obtained from the exploratory borings ranged from  0.01 to 0.06 percent.  These concentrations 

of water soluble sulfates represent a Class 0 severity of exposure to sulfate attack on concrete 

exposed to these materials.  The degree of attack is based on a range of Class 0 to Class 3 

severity of exposure as presented in ACI 201.  Based on the laboratory data and our 

experience, special sulfate resistant cement will not be required for concrete exposed to the on-

site soils. 

 

SEISMIC DESIGN CRITERIA 

Using estimated shear wave velocities for the subgrade materials encountered based on 

standard penetration testing, calculations indicate a design Site Class D per the International 

Building Code (IBC).  Based on the subsurface profile and the anticipated ground conditions, 

liquefaction is not a design consideration.  

 

SURFACE DRAINAGE 

Providing proper surface drainage, both during construction and after the construction has been 

completed, is very important for acceptable performance of the development.  The following 

recommendations should be used as guidelines and changes should be made only after 

consultation with the geotechnical engineer.   

 

1. Excessive wetting or drying of the foundation and structure subgrades should be 

avoided during construction. 

 

2. Care should be taken when compacting around the foundation walls to avoid damage to 

the structure. 

 

3. The ground surface surrounding the exterior of the building should be sloped to drain 

away from the foundation in all directions.  We recommend a minimum slope of 6 inches 

in the first 10 feet in unpaved areas.  Site drainage beyond the 10-foot zone should be 
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designed to promote runoff and reduce water infiltration.  A minimum slope of 3 inches in 

the first 10 feet is recommended in the paved areas.  These slopes may be changed as 

required for handicap access points in accordance with the Americans with Disabilities 

Act. 

   

4. Ponding of water should not be allowed on backfill material or within 10 feet of the 

foundation walls, whichever is greater. 

 

5. Roof downspouts and drains should discharge well beyond the limits of all backfill. 

 

SITE GRADING AND EARTHWORK 

We recommend the following criteria be used when preparing the site grading plans.   
 
Fill Material Specifications:  The following material specifications are presented for fills on the 
project site.  
 
1. Fill Beneath and Beside Foundations:  The on-site granular soils with the exception of 

any deleterious materials and rock larger than 4 inches in diameter will be suitable for 

reuse as structural fill.  Import fill, if required, should consist of a minus 2-inch non-

expansive soil having a maximum 35% passing the No. 200 sieve and a maximum 

plasticity index of 15.  New fill should extend down from the edges of the foundations at 

a minimum 1:1 horizontal to vertical projection.  

 

2. Gravel Pavement Subgrade Areas:  Same as #1 above. 

 

3. Pipe Bedding Material:  Pipe bedding material should be a free draining, coarse-grained 

sand and/or fine gravel having a maximum size of 1 inch.  We do not anticipate that the 

near surface on-site natural soils will be suitable for bedding due to the presence of 

larger particles.  

 

4. Utility Trench Backfill:  Materials excavated from the utility trenches may be used for 

trench backfill above the pipe zone fill provided they do not contain unsuitable material 

or particles larger than 4 inches. 
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5. Material Suitability:  All fill material should be free of vegetation, brush, sod and other 

deleterious substances.  The geotechnical engineer should evaluate the suitability of all 

proposed fill materials prior to placement. 

 

Subgrade Preparation:  The ground surface shall be stripped of vegetation/organics prior to 
foundation or fill placement.  Loose, unstable or otherwise unsuitable soils shall be removed, 
where present, in order to provide a stable platform prior to placement of fill.  The existing soils 
should be scarified, moisture conditioned, and recompacted to a depth of 12 inches prior to the 
placement of newl fill or structures 
 
Compaction Requirements:  A representative of the geotechnical engineer should observe fill 
placement operations on a full-time basis.  We recommend the following minimum compaction 
criteria be used on the project.   
 

Area 

Percentage of Proctor Maximum Dry Density  

Standard Proctor 
(ASTM D698) 

Modified Proctor 
(ASTM D1557) 

Fill beneath foundations 98% -- 

Foundation wall backfill 95% -- 

Slab Subgrade 95% -- 

Beneath pavement Areas/ Flatwork/Utility 
Trenches 

95% -- 

Aggregate Pavements -- 95% 

Landscape and Other Misc. Overlot Fill 
Areas 

95% -- 

For compaction of suitable granular soils, a moisture content within 2 percent of optimum should be maintained.  For 
the compaction of cohesive soils, a moisture content within 0 to 4 percent above optimum should be maintained.  A 
moisture content sufficient to achieve adequate compaction may be used for materials with few fines, such as the 
aggregate base course used for aggregate pavements.       

 

PAVEMENT DESIGN 

A pavement section is a layered system designed to distribute concentrated traffic loads to the 

subgrade.  Performance of the pavement structure is directly related to the physical properties 

of the subgrade soils, pavement section, and traffic loadings.  We anticipate that gravel surfaced 

pavements will be used for access drives at both these sites.   

 

 

 



 - 12 -  
 

Kumar & Associates, Inc. 
 

Subgrade Materials: Based on the American Association of State Highway Transportation 

Officials (AASHTO) classification system the soils tested near the proposed subgrade elevation 

consisted of A-6 soils with a group index of 8.  These soils are rated as poor for use as 

subgrade material.     

   

Design Traffic:  We have assumed that after construction, the roads will only receive occasional 

truck traffic.  For our pavement thickness design calculations, we assumed an equivalent 18-kip 

daily load application (EDLA) of 10 .  If it is determined that actual traffic is significantly different 

from that estimated, we should be contacted to reevaluate the pavement thickness design.   

 

Pavement Sections:  The pavement section presented in the following table is recommended for 

gravel drives constructed for this project. 

 

Pavement Section Thickness (in.) 

Area Aggregate Base Course  

Access Drives 8 

 

Subgrade Preparation:  For general subgrade preparation, we recommend the pavement 

subgrade be thoroughly scarified and well-mixed to a minimum depth of 12 inches, moisture 

conditioned, and compacted to the specifications presented in the “Site Grading and Earthwork” 

Section.   

 

Proof Roll:  Before paving, the subgrade should be proof rolled with a heavily loaded, 

pneumatic-tired vehicle.  The vehicle should have a gross weight of at least 50,000 pounds, with 

a single loaded axle weight of 18,000 pounds, and a tire pressure of 100 psi.  Areas that deform 

excessively under heavy wheel loads are not stable and should be removed and replaced with 

suitable material to achieve a stable subgrade prior to paving.   

 

Subgrade Stabilization:  Although not anticipated, areas of unstable subgrade soils may be 

encountered during subgrade preparation for construction of the new pavement.  Unstable 

foundation soils may be stabilized by overexcavation and replacement of the subgrade with 

suitable, imported, angular, well-graded materials.  Other alternatives include the use of Type 2 

biaxial geogrid reinforcement in combination with a layer of Class 6 aggregate base course.  It 
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has been our experience that the use of a crushed concrete product meeting a Class 6 

gradation can perform well when trying to achieve stabilization.  Specific stabilization 

requirements should be evaluated at the time of construction. 

 

Drainage: The collection and diversion of surface drainage away from paved areas is extremely 

important to the satisfactory performance of the pavement.  Drainage design should provide for 

the removal of water from paved areas and reduce wetting of the subgrade soils.   

 

Maintenance:  Periodic maintenance will be required in paved areas, consisting of grading to 

remove ruts and potholes created by the environment and traffic, and to replace material that 

has been washed away or contaminated.  During the lifetime of the pavement, the aggregate 

surfacing may need to be scarified, with additional aggregate added to restore the thickness to 

the design depth. The subgrade soils should be prepared according to the “Site Grading” 

section of this report. 

 

Pavement Materials: Aggregate Base Course should conform to the requirements of AASHTO 

M147 and to Section 703.03 of the Colorado Department of Transportation (CDOT) Standard 

Specifications for Road and Bridge Construction and should meet Class 5 or 6 grading and 

quality as defined by the CDOT specifications.  Crushed concrete meeting these requirements 

may also be used, and may be more resistant to rutting.   

 

EXCAVATION CONSIDERATIONS 

In our opinion, the overburden soils encountered in the exploratory borings drilled for this study 

can be excavated with conventional construction equipment.  In accordance with OSHA criteria, 

the on-site clays will classify as a Type B material, and the sands will classify as an OSHA Type 

C material.  Per OSHA criteria, unless excavations are shored, temporary unretained 

excavations should have slopes no steeper than the following for each soil type encountered.   

 

Type A………………...3/4:1 (H:V) 

Type B………………….1:1 (H:V) 

Type C……………….1½:1 (H:V) 

 

A properly braced excavation or the use of a trench box should be used where the indicated 

unretained slopes cannot be accommodated.  Flatter slopes will be required where groundwater 

seepage is encountered.  OSHA regulations require that excavations greater than 20 feet in 
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depth be designed by a professional engineer.  If subsurface conditions vary from those 

indicated in this report are encountered, the OSHA soil type may vary, and the required cut 

slopes may need to be adjusted.  The contractor’s “competent person” should make all 

decisions regarding excavation slopes.   

 

As noted in this report, groundwater was encountered at a depth of about 15.3 feet during the 

subsurface investigation, and shallow perched water may also be present within the site soils.  If 

groundwater is present above the depth of excavation, flatter slopes will be required.  It is 

assumed site dewatering would occur in advance of the excavation and be maintained the 

entire duration that the excavation is open.  Surface drainage should be diverted away from all 

temporary cut slopes in order to reduce the potential for slope erosion and instability.  OSHA 

regulations require that excavations greater than 20 feet in depth and excavations that extend 

below the ground water level be designed by a professional engineer.   

 

DESIGN AND SUPPORT SERVICES 

Kumar & Associates, Inc. should be retained to review the project plans and specifications for 

conformance with the recommendations provided in this report.  We are also available to assist 

the design team in preparing specifications for geotechnical aspects of the project and, if 

necessary, perform additional studies to accommodate any changes in the proposed 

construction. 

 

We recommend that Kumar & Associates, Inc. be retained to provide construction observation 

and testing services to document that the intent of this report and the requirements of the plans 

and specifications are being followed during construction.  This will allow us to identify possible 

variations in subsurface conditions from those encountered during this study and to allow us to 

re-evaluate our recommendations, if needed.  We will not be responsible for implementation of 

the recommendations presented in this report by others, if we are not retained to provide 

construction observation and testing services.   
 

LIMITATIONS   

This study has been conducted  for exclusive use by the client for geotechnical related design 

and construction criteria for the project.   The conclusions and recommendations submitted in 

this report are based upon the data obtained from the exploratory borings at the locations 

indicated on Fig. 1 or as described in the report, and the proposed type of construction.  This 

report may not reflect subsurface variations that occur between the exploratory borings, and the 
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nature and extent of variations across the site may not become evident until site grading and 

excavations are performed.  If during construction, fill, soil, rock or water conditions appear to be 

different from those described herein, Kumar & Associates, Inc. should be advised at once so 

that a re-evaluation of the recommendations presented in this report can be made.  Kumar & 

Associates, Inc. is not responsible for liability associated with interpretation of subsurface data 

by others.   

 

Swelling soils occur on this site.  Such soils are stable at a fixed moisture content but will 

undergo high volume changes with changes in moisture content.  The extent and amount of 

perched water beneath the building site as a result of area irrigation and inadequate surface 

drainage is difficult, if not impossible, to foresee. 

 

The recommendations presented in this report are based on current theories and experience of 

our engineers on the behavior of swelling soil in this area. Standards of practice in this area 

evolve over time.  The owner should be aware that there is a risk in constructing a building in an 

expansive soil area.  Following the recommendations given by a geotechnical engineer, careful 

construction practice and prudent maintenance by the owner can, however, decrease the risk of 

foundation movement due to expansive soils. 

 

The scope of services for this project does not include any environmental assessment of the site 

or identification of contaminated or hazardous materials or conditions.  If the owner is concerned 

about the potential for such contamination, other studies should be undertaken. 
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Date Received: 3/15/22

BORING DEPTH                    
(ft)

GRAVEL      
(%)

SAND      
(%)

LIQUID                
LIMIT                    

PLASTICITY 
INDEX                 

1 2 3/30/22 8.9 110.8 60 Sandy Lean Clay (CL)

1 4 3/30/22 11.4 108.0 74 48 29 0.06 A-7-6 (21) Lean Clay with Sand (CL)

1 9 3/30/22 6.9 114.5 0 63 37 25 9 A-4 (0) Clayey Sand (SC)

2 4 3/30/22 13.9 101.8 82 Lean Clay with Sand (CL)

2 14 3/30/22 2.6 115.4 1 87 12 NP A-1-b (0) Well Graded Sand with Silt (SW-
SM)

3 2 3/30/22 11.3 83.5 58 37 19 0.01 A-6 (8) Fill: Sandy Lean Clay (CL)

3 4 3/30/22 12.0 108.9 74 Fill: Lean Clay with Sand (CL)

3 9 3/30/22 7.2 110.4 1 75 24 Clayey Sand (SC)

SAMPLE LOCATION
NATURAL 
MOISTURE 
CONTENT          

(%)

Project Name: Ramah Water Treatment Plant

DATE 
TESTED

WATER 
SOLUBLE 
SULFATES     

(%)

GRADATION               

SOIL OR BEDROCK TYPE                                                                                     
(Unified Soil Classification)

Kumar and Associates, Inc.

Project No.: 22-2-102

Date Sampled: 03/15/2022

AASHTO 
CLASSIFICATION 

(Group Index)

PERCENT 
PASSING NO. 

200 SIEVE

ATTERBERG LIMITS
NATURAL                   

DRY                     
DENSITY                           

(pcf)
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