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CERTIFICATION / SIGNATURE BLOCKS

ENGINEER’S STATEMENT

This Erosion and Stormwater Quality Control/Grading Plan was prepared under my direction and
supervision and is correct to the best of my knowledge and belief. If such work is performed in accordance
with the grading and erosion control plan, the work will not become a hazard to life and limb, endanger
property, or adversely affect the safety, use, or stability of a public way, drainage channel, or other property.

Eric J. Gunderson, P.E.
Registered Professional Engineer
State of Colorado No. 0049487

OWNER’S STATEMENT

The owner will comply with the requirements of the Erosion and Stormwater Quality Control Plan including
temporary BMP inspection requirements and final stabilization requirements. | acknowledge the
responsibility to determine whether the construction activities on these plans require Colorado Discharge
Permit System (CDPS) permitting for Stormwater discharges associated with Construction Activity.

Developer/Owner Signature:

Name of Developer/Owner: Date:
DBA: Phone:

Title: Email:
Address: Fax:
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INTRODUCTION

INTRODUCTION AND PURPOSE

This Stormwater Management Report (“SWMP”) Report is provided to support the approval of the Erosion
and Sediment Control Plan Construction Drawings through El Paso County (“County”) and the issuance of
a CDPS General Permit through Colorado Department of Public Health and Environment (“CDPHE”) for
the proposed multifamily project located at Tract DD, Hannah Ridge at Feathergrass Filing No. 1 (“Project”).
This report, in conjunction with the Construction Drawings in Appendix, provide a site and project
understanding along with guidelines for implementation and maintenance of erosion, sediment and
stormwater quality control measures prior to and during construction of the Project.

The primary goal of pollution prevention efforts during Project construction is to control sediment and
pollutants that originate on the site and prevent them from flowing to surface waters. A successful pollution
prevention program also relies upon careful inspection and adjustments during the construction process to
enhance its effectiveness. It is the intent of this plan to implement stormwater control measures, also
referred to as best management practices (BMP) for enhancing the quality of stormwater discharges
associated with the construction activity. Control measures designs are based on the criteria set forth by
the General Permit and the El Paso County Drainage Criteria Manual Volume Il and Engineering Criteria
Manual.

This plan must be implemented before construction begins on the site. It primarily addresses the impact of
storm rainfall and runoff on areas of the ground surface disturbed during the construction process. In
addition, there are recommendations for controlling other sources of pollution that could accompany the
major construction activities. Applicability of this plan shall be terminated when disturbed areas are
stabilized, temporary erosion controls are removed, construction activities covered herein have ceased and
the permit has been inactivated.

PERMIT COVERAGE AND APPLICATIONS

The Grading, Erosion & Sediment Control for this Project shall be approved by El Paso County prior to
issuance of construction related permits.

Based upon a Site Disturbance Area of one (1) acre or more, this site requires the issuance of a Colorado
Discharge Permit System (CDPS) - Stormwater Discharge Associated with Construction Activities Permit
(General Permit) through the Colorado Department of Public Health and Environment (CDPHE). A copy of
the CDPS General Permit Application is included in Appendix of this report.

GENERAL LOCATION

PROJECT LOCATION

The Project is located in the Section 32, Township 13 South, Range 65 West, 6" P.M., County of El Paso,
State of Colorado (see Vicinity Map). More specifically, the site is located at Tract DD, Hannah Ridge at
Feathergrass Filing No. 1.

The Project is located on approximately 15.39 acres of land consisting of vacant land with native vegetation
The proposed land use is a multifamily living area consisting of 9 multi-family buildings, 12 garage buildings,
a front office building, and a clubhouse amenity space with a pool deck.
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Parcels adjacent to the site include:

e North — Lot 8, Aker’s Acres Subdivision No. 1, Commercial Use

e West — Aker Drive (Public ROW)/ Tract CC Hannah Ridge at Feathergrass Filing No. 1
e South — Constitution Avenue (Public 120° ROW)

e East — Marksheffel Road (Public ROW)

VICINITY MAP

AKERS DRIVE

PROJECT SITE

MARKSHEFFEL RD.

COMSTITUTEN AVE

[ [ ™

GRAPHIC SCALE IN FEET
Al S0 1C00 2I}II}EI

SITE DESCRIPTION

GENERAL PROJECT DESCRIPTION

The Site consists of £15.39 acres of undeveloped land. The limits of construction are £15.20 acres. The
site is in the proposed RM-30 District. The Project will consist of grading within the limits of construction
and the construction of consisting of 9 multi-family buildings, 12 garage buildings, a front office building,
and a clubhouse amenity space with a pool deck, parking lot, retaining walls, utilities and adjacent
landscape areas.
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VEGETATION

The existing site is undeveloped, vacant land. Ground cover consists of short grasses with a few trees and
an approximate density of approximately 100%. Vegetation density was confirmed through a review of
photos of the Site.

DRAINAGE CHARACTERISTICS

The existing topography consists of slopes ranging from 1% to 5% and generally slopes from North to
South. The site in bounded by Constitution Avenue to the south, where the majority of the site currently
overland flows to, overtops the curb and gutter and flows into the storm drain system in Constitution Avenue
and Akers Drive. A Full Spectrum Extended Detention Basin is proposed for the site which will release flows
from the site into the existing storm system below historic levels.

The Site improvements are located in Zone X, as determined by the Flood Insurance Rate Map (FIRM)
number 08041C0756G effective date, December 7, 2018. The FIRM is provided in Appendix.

There are no stream crossings located within the construction site boundary or limits of disturbance.
ULTIMATE DISCHARGE

The runoff generated from the roof areas are collected and conveyed via private roof drains and outfall into
the proposed private storm sewer system. Other sub-basins include internal areas within the parking lot
and adjacent landscape areas. Each sub-basin drains to an inlet within the parking lot and is routed to the
private storm sewer system at individual design points indicated on the Proposed Drainage Exhibit. The
entirety of the proposed storm sewer system is routed to a Full Spectrum Extended Detention Basin south
of the parking lot on the east side of the building. The detention system will release flows into an existing
curb inlet within the EI Paso County MS4. The curb inlet within the MS4 will discharge to Sand Creek East
Fork and then ultimately into Sand Creek.

SITE SOILS

A review of the Natural Resource Conservation Service (NRCS) Web Soil Survey determined that soils
onsite are generally USCS Type A/B. The NRSC Soils map is provided in the appendix. Additionally, the
Geotechnical Engineering Report by Kumar and Associates dated 09/20/2020 states “The native granular
soils encountered were grouped as follows: clayey sand (SC) with silty-clayey sand (SM-SC), and poorly
to well-graded sand with silt (SP-SM, SW-SM) with silty sand (SM)” The onsite soils were found to have a
low to medium potential for erodibility and the Geotechnical Engineering Report suggests slopes less than
2:1. A Geotechnical Report for the site, which includes soil borings and tests, including the depth of
groundwater, if encountered, has also been included in the Appendix.

DEWATERING

Groundwater dewatering is not anticipated per the Geotechnical Engineering Report by Kumar and
Associates dated 09/20/2020. According to the Geotechnical Engineering Report, “Groundwater was not
encountered at the time of drilling. When the borings were checked 8 to 9 days later, groundwater was
encountered in Boring 8 at an approximate depth of 25.1 feet.” If groundwater is encountered during
construction and the site must be dewatered, the operator shall file for appropriate dewatering permits
(Permit No. COG070000) with the CDPHE.
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If groundwater is encountered on the project site, a State of Colorado General Permit for Construction
Dewater Activities will be required. The state dewatering permit application and associated information can
be found at https://www.colorado.gov/pacific/cdphe/wq-construction-general-permits. The permit
application will need to be filled out 30 days prior to the anticipated discharge. Refer to the UDFCDs detail
and fact sheet for additional dewatering operations information.

AREAS AND VOLUMES

The total anticipated project disturbance area is approximately 15.20 acres. The estimated earthwork
quantities are as follows:

Cut: £34,500 cubic yards
Fill: 13,110 cubic yards

Net: £21,390 cubic yards CUT

TIMING AND PHASING SCHEDULE

The operator shall utilize the following general construction practices which are required throughout the
project at locations shown on the Erosion and Sediment Control Plan or as dictated by construction
activities.

Materials handling and spill prevention

Waste management and disposal

Hazardous material storage and containment area
Vehicle maintenance fueling and storage

Solid waste containment facility

Sanitary waste facility

Street Sweeping (SS) — performed by the Operator

These practices shall remain active and operational throughout the duration of construction and be
identified on the Erosion and Sediment Control Plan. Due to any phasing required for the Project, it is
understood that these control measures may be relocated as needed to facilitate construction operations.
The Operator shall locate and identify the original and current location of these control measures on the
Erosion and Sediment Control Plan, throughout the construction of the Project. An updated copy of the
Erosion and Sediment Control Plan shall be kept onsite throughout construction of the Project.

General construction sequencing and activities associated with this project are described below. They are
presented in the order (or sequence) they are expected to begin, but each activity will not necessarily be
completed before the next begins.

The anticipated construction start date is Fall 2021 and the anticipated construction completion date is Fall
2023.

INITIAL PHASE
The initial phase shall consist of applying for and receiving the CDPS General Permit as well as

construction/installation of temporary control measures to minimize potential for erosion and sediment
transfer while mobilizing and preparing the site for construction activities. The operator shall minimize site
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disturbance by minimizing the extent of grading and clearing to effectively reduce sediment yield. The
operator shall complete the anticipated initial phase sequencing as follows:

1.

10.

11.

12.

13.

14.

Prepare and submit the State of Colorado, Colorado Department of Public Health and Environment
(CDPHE) Colorado Discharge Permit System (CDPS) General Permit. A copy of the permit shall
be provided to the owner upon receipt from the CDPHE.

Obtain EPC ESQCP Permit, schedule Kickoff meeting with EPC, and obtain “notice to proceed”
from EPC.

Install Vehicle Tracking Control (VTC) at the proposed southwest site entrance.

Install and denote on the plan any of the following areas: trailer, parking, lay down, porta-potty,
wheel wash, concrete washout, fuel and material storage containers, solid waste containers, etc.
Prepare Stabilized Staging Area (SSA) and Stockpile Protection (SP). Contractor to note the actual
size and location of this area and shall minimize this area.

Install perimeter controls including Silt Fence (SF) and Construction Fence (CF) as shown on the
Grading and Erosion Control Plans. Ensure that the limits of construction are defined as necessary
and known by all parties which will be responsible for construction on the site.

Install Diversion Swale (DS) and Check Dams (CD) in the swales as denoted on the Grading and
Erosion Control Plans.

Install Inlet Protection (IP) around all existing inlets as denoted on the Grading and Erosion Control
Plans including Temporary Outlet Protection (TOP) at each proposed culvert.

Install Rock Socks (RS) along the curb flowline of the adjacent roadways.

Install Concrete Washout Area (CWA) prior to construction of concrete improvements.

Install Temporary Sediment Basin (SB) in the location of the permanent Full Spectrum Extended
Detention Basin per the detail as denoted on the Grading and Erosion Control Plans.

Upon completion of the initial control measure installation the Operator shall schedule and hold a
meeting with the Contractor and Inspector that shall take place prior to the Pre-Construction
Meeting.

The Operator shall schedule a Pre-Construction Meeting with the County and Owner to confirm
control measures installed are adequate prior to proceeding with additional land disturbing
activities.

Begin clearing and grubbing of the site.

INTERIM PHASE

The interim phase shall consist of site improvements including utility installation, foundation pouring, and
vertical construction. The operator shall complete the anticipated interim phase sequencing as follows:

1.

Confirm existing control measures from the initial phase which are to be maintained throughout
construction, are in working order and compliant with applicable regulations.

Repair and/or replace any existing control measures which are deemed inadequate.

Temporarily Seed (TS), throughout construction, denuded areas that will be inactive for 14 days or
more.

Install Inlet Protection (IP) around all constructed and existing inlets as denoted on the Erosion and
Sediment Control Plans including Temporary Outlet Protection (TOP) at each proposed culvert.
Construct permanent Full Spectrum Extended Detention Basin
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FINAL PHASE

The final phase shall consist of construction of site improvements, construction of permanent control
measures, and final stabilization of the Site. The operator shall complete the anticipated final phase
sequencing as follows:

1.

w

N OR

10.

11.
12.

Confirm existing control measures from the initial phase which are to be maintained throughout
construction, are in working order and compliant with applicable regulations.

Repair and/or replace any existing control measures which are deemed inadequate.

Temporarily Seed (TS), throughout construction, denuded areas that will be inactive for 14 days or
more.

Complete installation of utilities and curb and gutters.

Permanently stabilize areas to be vegetated as they are brought to final grade.

Prepare site for paving.

Pave site, including gravel roadways, concrete sidewalk, and paved parking lot.

Complete grading and installation of final stabilization over all areas in accordance with the
approved landscape plans for the Project.

Remove remaining control measures once permanent stabilization has been achieved and
accepted by the County Inspector. Repair and stabilize areas disturbed through control measure
removal.

Notify the owner of intent to file the Notice of Inactivation with CDPHE and receive Owner
acceptance to proceed with Stormwater Management Close-out.

Proceed with filing the Notice of Inactivation with CDPHE.

Provide the Owner with a copy of all stormwater documentation (permits, inspection reports, logs,
etc.) upon completion of Project Stormwater Notice of Inactivation.

STORMWATER MANAGEMENT PLAN SITE MAP

SITE MAP MINIMUM REQUIREMENTS

The Site Map for this project is included within Appendix of this report and meets the following minimum
requirements:

Construction Site Boundaries

Flow Arrows Depicting Stormwater Flow Directions

Identification of Ground Surface Disturbance

Areas of Storage of Building Materials, Equipment, Soil or Waste

Location of Dedicated Asphalt or Concrete Batch Plants (As Applicable)

Location of Structural Control Measures

Location of Non-Structural Control Measures

Location of Springs, Streams, Wetlands or other Surface Waters (As Applicable)

Location of All Stream Crossings Located Within the Construction Site Boundary (As Applicable)
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STORMWATER MANAGEMENT CONTROLS

QUALIFIED STORMWATER MANAGER

The Qualified Stormwater Manager is the Operator selected for the project. The Qualified Stormwater
Manager is an individual knowledgeable in the principles and practices of erosion and sediment control and
pollution prevention, and with the skills to assess the effectiveness of stormwater controls implemented to
meet the requirements of the General Permit. The Qualified Stormwater Manager will be sufficiently
qualified for the required duties per the ECM Appendix 1.5. The Qualified Stormwater Manager is
responsible for developing, implementing, maintaining and revising the Grading, Erosion and Sediment
Control Plan. The activities and responsibilities of the Qualified Stormwater Manager shall address all
aspects of the facility’s Grading, Erosion and Sediment Control Plan.

Company:
Contact:

Address:

Phone:

Email:

SITE SPECIFIC POLLUTION SOURCES

Further identification of site-specific pollutants that fall within the categories outlined in the next section may
be field noted using the corresponding log included in Appendix of this report. The logs are intended to
record site specific pollutants, the date of arrival on the site, the date removed from the site, and the
methods of treatment.

IDENTIFICATION OF POLLUTANT SOURCES

Evaluation of general sediment and non-sediment pollution sources associated with site construction
activities, as outlined within the General Permit, consist of the following:

e Disturbed and Stored Soils — Earth disturbing activities (grading, excavation, etc.) will be
necessary for this project; therefore, the potential exists for disturbed site soils to contribute
sediment to stormwater discharges.

e Vehicle Tracking and Sediment — Construction traffic will be entering and exiting the Site;
therefore, the potential exists for vehicle tracking to contribute sediment to stormwater discharges.

¢ Management of Contaminated Soils — Contaminated soils are not anticipated on this Site. If
encountered, the Qualified Stormwater Manager shall take appropriate containment and treatment
measures.

¢ Loading and Unloading Operations — Loading and unloading operations will be taking place at
the Site; therefore, the potential exists for these operations to introduce sediment and non-sediment
pollutants to stormwater discharges.
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e Outdoor Storage of Materials — Limited outdoor storage of materials is anticipated with
construction of this site; however, outdoor storage of chemicals, fertilizers, etc. is not anticipated.

e Vehicle and Equipment Maintenance and Fueling — Routine maintenance and fueling of vehicles
and equipment is anticipated with this Site; therefore, the potential exists for pollutants associated
with these activities to contribute pollutants to stormwater discharges.

e Significant Dust or Particulate Generating Processes — Earth disturbing activities (grading,
excavation, etc.) will be necessary for this project; therefore, the potential exists for windblown site
soils to contribute sediment to stormwater discharges.

¢ Routine Maintenance — Routine maintenance involving fertilizers, pesticides, detergents, fuels,
solvents, oils, etc., other than those identified within Vehicle and Equipment Maintenance and
Fueling are not anticipated with this project. If encountered, the Qualified Stormwater Manager
shall take appropriate containment and treatment measures.

¢ Onsite Waste Management — Waste management consisting of solid waste piles, liquid wastes,
dumpsters, etc. are anticipated onsite; therefore, the potential exists for these operations to
introduce sediment and non-sediment pollutants to stormwater discharges.

e Concrete Truck / Equipment Washing — Concrete truck and equipment washing are not
anticipated with this project. If encountered, the Qualified Stormwater Manager shall take
appropriate containment and treatment measures.

¢ Dedicated Asphalt and Concrete Batch Plants — Dedicated asphalt and/or concrete batch plants
are not anticipated with this project. If encountered, the Qualified Stormwater Manager shall take
appropriate containment and treatment measures and document as necessary.

¢ Non-Industrial Waste Sources — Non-Industrial waste sources limited to portable sanitary
facilities are anticipated with this project.

¢ Additional Pollutant Sources — Additional areas or procedures where potential spills could occur
are not anticipated with this project.

Logs for the identification of pollutant sources are included in Appendix for reference and use.

Based on the following, the potential to contribute pollutants to stormwater discharges is not significant for
most of the pollutants identified above:

e Relatively Low Frequency of the Activities

e The Ability to Schedule Activities During Dry Weather

e Existing Site Topography

e The Ability to Implement Primary and Secondary Containment for Product Storage
e The Ability to Locate Activities Away from Drainage Ways

Potential pollutant sources noted below shall be mitigated by use of Best Management Practices (BMPs)
as noted in the following sections:

e Disturbed and Stored Soils

e Vehicle Tracking and Sediment

e Loading and Unloading Operations

e Outdoor Storage

e Vehicle Equipment and Maintenance Fueling

e Significant Dust or Particulate Generating Processes
e Non-Industrial Waste Sources
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NON-STORMWATER DISCHARGE COMPONENTS

Only specifically authorized non-stormwater discharges are allowed to enter the storm sewer and all
authorized non-stormwater discharges shall be eliminated or reduced to the extent practical. There are no
non-stormwater discharges anticipated at the Site.

Appropriate control measures shall be used to minimize the discharge of pollutants. Such control measures
will be strictly followed to ensure any impacts from non-stormwater discharges are reduced or eliminated.
Appropriate control measures are:

e Emergency Fire Fighting Activities

e Uncontaminated ground water or spring water
If possible, direct uncontaminated ground water or spring water to stabilized points of discharge. If
discharged to a disturbed area, assure measures to control erosive velocities and sediment control
measures are implemented. Velocity control measures include riprap aprons and other conveyance
measures. Sediment control measures might include stone check dams, sediment traps and
basins.

If uncontaminated ground water is discharged off-site, a Construction Dewatering Permit will be
required. This Permit will not apply if dewatering is not performed or if water is not discharged off-
site.

e Landscape Irrigation Return Flows
Volume of water used for irrigation prior to establishment of vegetation shall be controlled to prevent
excess runoff and erosion. Temporary sediment control measures shall remain in place until all
upstream disturbed areas are stabilized. Sediment loss will be controlled using sediment control
measures such as wattles, sediment fence, and vegetative buffers.

CONTROL MEASURES FOR STORMWATER POLLUTION PREVENTION

There are three general types of control measures that will be utilized for the Project: Erosion Control,
Sediment Control, and Site/Material Management control measures. Erosion Control measures are used
to limit the amount and extent of erosion. Sediment Control measures are designed to capture eroded
sediments prior to their conveyance offsite. Site/Material Management control measures are related to
construction access and staging. Several control measures described below may be categorized into more
than one of the types described above. Also, these control measures may be categorized into one or more
of the following construction phases which pertain to the phase of development in which they may be
implemented. Initial Stage control measures shall be installed on existing grades at the outset of
construction. Final Stage control measures shall be installed on proposed grades and drainage features
after initial site grading. Construction of the identified improvements will take place under two phases of
construction anticipated as identified within the construction sequencing included within this report.

Refer to the Erosion and Sediment Control Plans for the location and implementation of erosion control
measures for the phases of the Project. The following is a brief description of temporary sediment and
erosion control measures to be utilized on this Site and the application those control measures are treating.
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EROSION CONTROL

Protection of steep slopes is not anticipated on this project. Steep slopes are defined as slopes greater
than 3:1 that are higher than 5-feet vertically. Temporary slopes during construction that are greater than
3:1 need to be addressed along with any permanent slopes which are greater than 3:1. The Permittee may
need to implement the use of diversion ditches to reroute the storm runoff, terrace the grades to break up
the flow of incidental runoff down slopes, compost mulch to protect the exposed soil or other control
measure as approved by the inspector. Slopes steeper that 3:1 shall be protected with an erosion control
blanket. No un-protected final grades shall be allowed greater than 2:1.

Permanent soil erosion control measures for all slopes, channels, ditches, or any disturbed land area shall
be completed within fourteen (14) calendar days after final grading or the final earth disturbances has been
completed. When it is not possible to permanently stabilize a disturbed area after an earth disturbance has
been completed or where significant earth disturbance activity ceases, temporary soil erosion control
measures shall be implemented within fourteen (14) calendar days. All temporary soil erosion control
measures shall be maintained until permanent soil erosion measures are implemented.

All disturbed areas shall be stabilized as soon as possible. Seeding and Mulching (SM), to provide
protection against rain and wind erosion, shall be performed temporarily, as needed, during the pre-
construction, initial, and interim phases and maintained until final stabilization is completed. Site
Stabilization will be achieved through use of temporary seeding and mulching (TS) and ultimately
permanent landscaping (PS). All disturbed areas which are either final graded or will remain inactive for a
period of more than 30 days shall be required to be stabilized within 14 days of the completion of the grading
activities.

SEDIMENT CONTROL

Silt Fence (SF) is located downstream of disturbed areas and provides a sediment barrier for runoff. SF is
installed to help reduce the amount of sediment in surface runoff that will be exiting/entering the Site. SF
will be installed along portions of the limits of construction line located throughout the Site as denoted on
the Site Map. The SF will be installed during the initial phases of construction activities and maintained
throughout construction.

SITE/MATERIAL MANAGEMENT

One construction entrance with Vehicle Tracking Control (VTC) shall be installed at the southwest entrance
of the Site in an effort to reduce off-site sediment tracking. The VTC shall be installed during the initial
phase of construction activities.

A Concrete Washout Area (CWA) will be installed near the VTC to help isolate concrete truck washout
operations upon departure. A CWA is installed when a site anticipates the generation of concrete wash
water. CWAs provide an area for the proper collection and disposal of all liquid concrete waste. The CWA
will be installed during the initial phase of construction activities. Three basic approaches are available to
the Contractor and include an above-grade storage area, excavation of a pit in the ground, and a
prefabricated haul-away concrete washout container. All concrete washout areas shall, as a minimum
adhere to the following guidelines:

Maintain a minimum distance of 400 feet from a stream or water body.

Maintain a minimum distance of 1,000 feet from any wells or drinking water source.

Shall not be located in a natural draw or drainage swale.

Shall not be located in areas of highly permeable sails, i.e., gravels and sands.
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e The chosen location shall be sited so that if a failure or overtopping occurs, the flow would be
directed to a flat or depressed grassy area away from any water sources.

e The use of solvents, cleaners, or hazardous materials when cleaning or removing concrete is
strictly prohibited.

e Backflushing shall not be permitted on site.

e Adequate and proper disposal of contents is required once the CWA has reached %2 capacity and
at the end of concrete construction activities.

A stabilized staging area (SSA) to provide an area for construction activities and material storage will be
located on the north side of the Site. The SSA provides a designated area for staging of construction
materials and equipment, placement of job trailer, contractor parking, etc.

Street Sweeping (SS) is necessary for any site that has track out onto adjacent sites or roadways. Paved
and impervious surfaces which are adjacent to construction sites must be swept on a weekly basis or as
needed during the week when sediment and other materials are tracked or discharged onto them. Either
sweeping by hand or use of street sweepers is acceptable. Street sweepers using water while sweeping
is preferred in order to minimize dust. Scraped or swept material shall not be deposited in the storm sewer.
Materials collected by the inlet protection shall be removed and shall not be deposited in the storm sewer.
Street sweeping is the responsibility of the Operator and will not be performed by the County to meet the
requirements of this Plan.

OTHER POTENTIAL POLLUTION CONSIDERATIONS

MATERIALS HANDLING AND SPILL PREVENTION

Any hazardous or potentially hazardous material that is brought onto the construction site shall be handled
properly to reduce the potential for stormwater pollution. In an effort to minimize the potential for a spill of
petroleum product or hazardous materials to come in contact with stormwater, the following steps shall be
implemented:

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

e All materials with hazardous properties (such as pesticides, petroleum products, fertilizers,
detergents, construction chemicals, acids, paints, paint solvents, additives for soil stabilization,
concrete, curing compounds and additives, etc.) shall be stored in a secure location, under cover
and in appropriate, tightly sealed containers when not in use.

e The minimum practical quantity of all such materials shall be kept on the job site and scheduled for
delivery as close to time of use as practical.

e A spill control and containment kit shall be provided on the construction site and location(s) shown
on Site Maps.

e All of the product in a container shall be used before the container is disposed of. All such
containers shall be triple rinsed, with water prior to disposal. The rinse water used in these
containers shall be disposed of in a manner in compliance with State and Federal regulations and
shall not be allowed to mix with stormwater discharges.

e All products shall be stored in and used from the original container with the original product label
and used in strict compliance with the instructions on the product label.

e The disposal of excess or used products shall be in strict compliance with instructions on the
product label.
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Fueling for construction is anticipated to be conducted with a fuel truck that will not be kept permanently
on-site. If utilized, temporary onsite fuel tanks for construction vehicles shall meet all state and federal
regulations. Tanks shall have approved spill containment with the capacity required by the applicable
regulations. From NFPA 30: All tanks shall be provided with secondary containment (i.e. containment
external to and separate from primary containment). Secondary containment shall be constructed of
materials of sufficient thickness, density and composition so as not to be structurally weakened as a result
of contact with the fuel stored and capable of containing discharged fuel for a period of time equal to or
longer than the maximum anticipated time sufficient to allow recovery of discharged fuel. Secondary
containment may only be required on larger fuel tanks and the qualified stormwater manager should
familiarize themselves with and follow local and state requirements.

The tanks shall be in sound condition free of rust or other damage which might compromise containment.
Fuel storage areas shall meet all Environmental Protection Agency (EPA), OSHA and other regulatory
requirements for signage, fire extinguisher, etc. Hoses, valves, fittings, caps, filler nozzles and associated
hardware shall be maintained in proper working condition at all times. The location of fuel tanks shall be
shown on the Site Maps and shall be located to minimize exposure to weather and surface water drainage
features.

The Operator shall develop and implement a Materials Handling and Spill Prevention Plan (MHSPP) in
accordance with the EPA and State of Colorado requirements. In the event of an accidental spill, immediate
action shall be undertaken by the Operator to contain and remove the spilled material. All hazardous
materials, including contaminated soil, shall be disposed of by the Operator in the manner specified by
federal, state and local regulations and by the manufacturer of such products. As soon as possible, the
spill shall be reported to the appropriate agencies. As required under the provisions of the Clean Water
Act, any spill or discharge entering waters of the United States shall be properly reported. The Operator
shall prepare a written record of any spill and associated clean-up activities of petroleum products or
hazardous materials in excess of 1 gallon or reportable quantities, whichever is less. A copy of the Spill
Report Form is included in Appendix of this report.

Accidental spills shall be handled expeditiously as outlined in CDPHE guidance. Any spills of petroleum
products or hazardous materials in excess of Reportable Quantities as defined by EPA or the state or local
agency regulations, shall be immediately reported to the Colorado Department of Public Health and
Environment spill reporting lines.

e CDPHE Environmental Release and Incident Reporting Line (877) 518-5608.
e National Response Center - (800) 424-8802

VEHICLE TRACKING AND DUST CONTROL

Vehicle Tracking Control measures (structural and non-structural) shall be implemented in order to control
potential sediment discharges from vehicle tracking. Practices shall be implemented for all areas of
potential vehicle tracking which include but are not limited to reduced site access and utilization of
designated haul routes.

Areas of soil that are denuded of vegetation and have little protection from particles being picked up and
carried by wind should be protected with a temporary cover or kept under control with water or other soll
adhering products to limit wind transported particles exiting the site perimeter.
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DEDICATED CONCRETE OR ASPHALT BATCH PLANTS

Dedicated concrete or asphalt batch plants are not anticipated with this project. If encountered, the
Qualified Stormwater Manager shall notify EPC immediately and take appropriate containment and
treatment measures and document as necessary.

WASTE MANAGEMENT AND DISPOSAL

An effective first step towards preventing pollution in stormwater from work sites involves using a common-
sense approach to improve the facility’s basic housekeeping methods. Poor housekeeping practices result
in increased waste and potential for stormwater contamination.

No solid materials are allowed to be discharged from the site with stormwater. All solid waste, including
disposable materials incidental to the construction activities, must be collected and placed in containers.
Secure covers for the containers shall be provided if required by state and local requirements. The location
of solid waste receptacles shall be identified on the SWMP by the Operator.

Concrete waste is anticipated with this project; and therefore, a dedicated concrete washout is required.
The Qualified Stormwater Manager shall take appropriate containment and treatment measures and
document as necessary

PORTABLE TOILETS

Portable toilets shall be provided on-site as necessary for construction personnel. Portable toilets shall

be located on flat surfaces away from drainage paths. Toilets shall be located a minimum of 10 feet from
stormwater inlets and 50 feet 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.

STABILIZATION AND STORMWATER MANAGEMENT

TEMPORARY STABILIZATION AND SHORT-TERM STORMWATER
MANAGEMENT

The County considers the completion of over-lot grading operations, by definition, to be substantially
complete; therefore, all areas that will be dormant for more than 30 days after the completion of the over-
lot grading will require temporary seeding within 14 days of establishment. This does not preclude the 7-
day requirement for areas fully completed in the future. At a minimum, in ensuring that this requirement is
followed, adequate phasing/scheduling will be required.

FINAL STABILIZATION AND LONG-TERM STORMWATER MANAGEMENT

In the natural condition, the site soil is stabilized by means of native vegetation. The final stabilization
technique to be used at this project for stabilizing soils shall be to provide a protective cover of landscaping
vegetation, pavement and granular stabilization material. Seeding should be conducted after final grade is
achieved and soils are prepared to take advantage of soil moisture and seed germination. Long term
stabilization of the proposed extended detention basin includes this permanent seeding. The EDB provides
maintenance access roads to clean sediment and debris from trickle channels and the outlet structure,
which should be routinely maintained. The Qualified Stormwater Manager should evaluate the short and
long-term forecasts prior to applying permanent seed.
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Final site stabilization is achieved when vegetative cover provides permanent stabilization with a
density greater than 70 percent of the pre-disturbance levels, or equivalent permanent, physical
erosion reduction methods have been employed over the entire area to be stabilized by vegetative
cover. This area is exclusive of areas that are covered with rock (crushed granite, gravel, etc.) or landscape
mulch, paved or have a building or other permanent structure on them.

INSPECTION AND MAINTENANCE

Inspections shall be the responsibility of the Qualified Stormwater Manager throughout the construction
process.

INSPECTION SCHEDULE REQUIREMENTS

Inspection and maintenance of erosion control measures shall comply with the criteria set forth by the
General Permit (COR400000), or the following, whichever is more stringent.

The Permittee or Contractor shall produce written and signed records every seven (7) days and
after within 24 hours after every significant precipitation or snow melt events that causes surface
erosion. All necessary maintenance and repair shall be completed immediately. If more frequent
inspections are required to ensure that control measures are properly maintained and operated, the
inspection schedule shall be modified to meet this need.

When snow cover exists over the entire site for an extended period, inspections are not always feasible.
This condition should be documented, including date of snowfall and date of melting conditions to bring
awareness of and preparation for areas where melting conditions may pose a risk of surface erosion.

A copy of the SWMP shall be maintained at the site at all times. Any degradation of the control measures
described in the SWMP or excessive accumulation of sediments shall be remedied immediately upon
discovery. The Contractor shall record all storm events on the Storm Event Log included in Appendix.

INSPECTION PROCEDURES
The inspection shall include observations of:

e The Construction Site Perimeter and Discharge Points;

e All Disturbed Areas;

e Vehicles and Equipment;

e Areas Used for Material / Waste Storage That are Exposed to Precipitation;

e Other Areas Determined to Have a Significant Potential for Stormwater Pollution;
e Erosion and Sediment Control Measures Identified in the SWMP; and

e Any Other Structural Control Measures That May Require Maintenance.

The inspection must determine if there is evidence of, or the potential for, pollutants entering the drainage
system. Control measures should be reviewed to determine if they still meet the design intent and
operational criteria in the SWMP and if they continue to adequately control pollutants at the site. Any control
measures not operating in accordance with the SWMP must be addressed as soon as possible,
immediately in most cases, to minimize the discharge of pollutants and the SWMP must be updated and
inspections must be documented.

Upland Flats by Watermark — Stormwater Management Plan n




Examples of specific items to evaluate during site inspections are listed below. This list is not intended to
be comprehensive. Ultimately, it is the responsibility of the Contractor to assure the adequacy of site
pollutant discharge controls. Actual physical site conditions or contractor practices could make it necessary
to install more controls than are shown on the plans. Assessing the need for additional controls and
implementing them or adjusting existing controls will be an ongoing requirement until the site achieves final
stabilization.

1. Vehicle Tracking Control - Locations where vehicles enter and exit the site shall be inspected for
evidence of offsite sediment tracking. Exits shall be maintained as necessary to prevent the release
of sediment from vehicles leaving the site. Any sediment deposited on the adjacent roadway shall
be removed as necessary throughout the day or at the end of every day and disposed of in an
appropriate manner. Sediment shall not be washed into storm sewer systems.

2. Erosion Control Devices - Rolled erosion control products (nets, blankets, turf reinforcement mats)
and marginally vegetated areas (areas not meeting required vegetative densities for final
stabilization) must be inspected frequently. Riling, rutting and other signs of erosion indicate the
erosion control device is not functioning properly and additional erosion control devices are
warranted.

3. Sediment Control Devices - Sediment barriers (silt fence, sediment control logs, etc.), traps and
basins must be inspected, and they must be cleaned out at such time as their original capacity has
been reduced by 50 percent. All material excavated from behind sediment barriers or in traps and
basins shall be incorporated into onsite soils or spread out on an upland portion of the site and
stabilized. To minimize the potential for sediment releases from the Project, site perimeter control
devices shall be inspected with consideration given to changing up-gradient conditions.

4. Material Storage Areas - Material storage areas should be located to minimize exposure to weather.
Inspections shall evaluate disturbed areas and areas used for storing materials that are exposed
to rainfall for evidence of, or the potential for, pollutants entering the drainage system or discharging
from the site. If necessary, the materials must be covered, or original covers must be repaired or
supplemented. Also, protective berms must be constructed, if needed, in order to contain runoff
from material storage areas. All state and local regulations pertaining to material storage areas
shall be adhered to.

5. Vegetation - Seed/Sod shall be free of weedy species and appropriate for site soils and regional
climate. Seeding, sodding, tacking, and mulching shall be completed, in accordance with the
requirements outlined within the Project Manual and locations identified within the plans,
immediately after topsoil is applied and final grade is reached. Grassed areas shall be inspected
to confirm that a healthy stand of grass is maintained. Rip-rap, mulch, gravel, decomposed granite
or other equivalent permanent stabilization measures may be employed in lieu of vegetation based
on site-specific conditions and Owner approval.

6. Discharge Points - All discharge points must be inspected to determine whether erosion and
sediment control measures are effective in preventing discharge of sediment from the site or
impacts to receiving waters.

Based on the inspection results, all necessary maintenance and repair shall be completed immediately and
in no cases longer than seventy-two (72) hours after identification. The inspection reports must be
completed after each inspection. An important aspect of the inspection report is the description of additional
measures that need to be taken to enhance plan effectiveness. The inspection report must identify whether
the site was in compliance with the SWMP at the time of inspection and specifically identify all incidents of
non-compliance.

The Qualified Stormwater Manager shall ensure that, at a minimum, the following is recorded for each
inspection and kept onsite for reference:

a. The inspector's name and signature (must be a Qualified Stormwater Manager),
b. The date and type of the inspection (regular inspection vs. post-storm inspection),
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C. Weather conditions at the time of the inspection,

d. Phase of construction at the time of the inspection,

e. Estimated acreage of disturbance at the time of inspection,

f. The minimum frequency of inspections chosen,

g. Location(s) of discharges of sediment or other pollutants from the site,

h. Location(s) of control measures needing maintenance,

i. Location(s) and identification of inadequate control measures

J. Location(s) and identification of additional control measures are needed that were not in
place at the time of inspection, and

k. Any corrective actions taken.

If repairs are needed to any control measures, they shall be completed immediately. After adequate
corrective action(s) and maintenance have been taken, or where a report does not identify any incidents
requiring corrective action or maintenance, the report shall contain a statement stating the following:

“I verify that, to the best of my knowledge and belief, all corrective action and maintenance items identified
during the inspection are complete, and the site is currently in compliance with the permit.”

This statement must be signed by a Qualified Stormwater Manager. If it is infeasible to install or repair of
control measure immediately after discovering the deficiency, the following information must be
documented and kept on record:
1. Describe why it is infeasible to initiate the installation or repair immediately; and
2. Provide a schedule for installing or repairing the control measure and returning it to an effective
operating condition as soon as possible.

The use and maintenance of log books, photographs, field notebooks, drawings or maps should also be
included in the SWMP records when appropriate. Copies of the Inspection and Sampling Report Forms
have been included in Appendix for reference and use.

CONTROL MEASURE MAINTENANCE / REPLACEMENT AND FAILED
CONTROL MEASURES

Site inspection procedures noted above must address maintenance of control measures that are found to
no longer function as needed and designed, as well as preventive measures to proactively ensure continued
operation.

The Qualified Stormwater Manager shall implement a preventative maintenance program to ensure that
control measure breakdowns and failures are handled proactively. Site inspections should uncover any
conditions which could result in the discharge of pollutants to storm sewers and surface waters and shall
be rectified. For example, sediment shall be removed from silt fences on a regular basis to prevent failure
of the control measure. Sediment shall be removed to an appropriate location so that it will not become an
additional pollutant source.

The inspection process must also include replacement of control measures when needed or the addition of
new control measures in order to adequately manage the pollutant sources at the site.

Any control measure deficiencies, replacement or additional control measures that may be required shall
be documented on the Stormwater Management Site Map and on the appropriate Inspection Form. If
amendments to the SWMP are required, these amendments shall be documented on the SWMP
Amendment Log included in Appendix for reference and use.
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DISPOSITION OF TEMPORARY MEASURES

Most temporary erosion and sediment control measures must be removed within 30 days after final site
stabilization is achieved. Trapped sediment and disturbed soil areas resulting from the disposal of
temporary measures must be returned to final plan grades and permanently stabilized to prevent further
soil erosion.

PLAN MODIFICATIONS

Plan revisions made prior to or following a change(s) onsite, including revisions to sections addressing site
conditions and control measures, a notation must be included in the plan the identifies:

e Date of site change,

e The control measure removed or modified,

e The location(s) of those control measures, and
e Any changes to the control measure.

This project does not rely on control measures owned or operated by another entity.
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APPENDIX A — STORMWATER MANAGEMENT PLANS / SITE MAPS

- Watermark at Akers| Stormwater Management Plan



Ll-1¢-ddd ‘d39NNN LO3rodd ddd

00€ D | axw

HOLVYISININY_WO3/NIINIONI ALNNOD

STd ‘NO¥YVE ¥IONIAS :LOVINOO
£289-09¢ (612) L

£1608 09 ‘SONNAS OQYNO10D
Lg 3LINS "GA18 ANJOVOV N 06/Z
371 "GN _NoXAvE

“HOAIAENS

133K
60020£960
"ON_103r0Nd
o S0 P Uy ey S.H0L3I, ININAOTIAIA ALINNANOD ONV ONINNYIJ 3HL 1V S333 MIATY 0
WoH«Aajw IN3NAYd ONIGMIONI “WAONIJY 304 GILLINENSIH 38 OL GIIN TTM SNVId IHL ‘Suvak
HeéAJUID] T 3SOHL NIHLIM G3LYVIS LON SYH NOLDN¥LSNOD 4 "¥3ININI ALNNOJ OSVd T3
NOILONYLSNOD || 3HL AB_G3NSIS 3L¥Q 3HL WO¥3 S¥YIA T 40 QORI ¥ ¥O4 NOLOMMISNOD ¥03 ArVA
504 LON 38 TWM SINZWNODG NOUDNELSNOD 3SIHL ‘ZI'L'NOWO3S WO3 HLIM 3ONVGNOOOV NI
AINO M3IATY 404

“NOILINISIQ

QIONINY SY “IVNNVA VIH3LIHO INFIINIONI ONY

Z ONV L SINMIOA VANV VINILIFD I9VNIVHO ‘3000 LNIWJOI3A3Q GNY1 ALNNOO
0SYd 13 3HL 40 SININFHINO3M 3HL HLM 3INVOHO0OV NI 031l "IN3ANOOQ SIHL

40 AOVMNOOV ¥O/ONY SSINALTTINDD ¥O4 ALMIBISNOS3Y ON SIANSSY ININNDOQ

ALNNOJ HLIM 3ONYA¥O3INOO TVaEN3D 404 AINO Q3QINO¥d S| MIAZY NV1d ALNNOD
ALNNOD OSVd 13

31v0  "ONI 'S3LVIODSSY ONY NNOH—AIINIM — 3d ‘NOSNIONND O3

“NV1d SIHL
ONIIV3¥d NI LV AN NO SNOISSIHO_dO SHON¥N3 ‘SLOV INIOMOIN ANV A8 d3SNvO
ALMIBYI ANY 03 ALMIEISNOdS3Y 1d39JV | 'SNYTd 0MLNOD NOISO¥3 ONV ONIOYYO
404 ALNNOD JHL A8 G3HSITAYLS3 VIMALAO 3IHL OL ONIGNOODY d3xdVdIdd NI3B SYH

NY1d ONS “33738 ONY 3903MONM AW 4O 1S38 3JHL OL LOIMMOO SI ONV NOISIANIANS
ONY NOLLD3HIQ AN ¥3GNN 3¥Vd3dd SYM NV1d TOHLNOD NOISON3 ONY ONIQVAD SIHL

AINIWILVLS SHIINIONT

133HS ¥3A0D 039

SNY'd TOHLNOO NOISO¥3 ANY ONIQVHD
0Qv40109 ‘ALNNOD 0SYd 13
SUINY LV MUVINHILYM

Juva NLYNIIS HINMO

NY1d TOMLNOO NOISOY3 ONV ONIQYD 3H,
40 SININZMINOIN IHL HLIM ATNOD TTM ONY QV3N JAVH ¥3IJOTIAIA/NINMO IHL

AINIFWILVYLS SHINMO

z
z

*ONI 'SILVIO0SSY ONY NMOH-ATWIN 120

08L0—€GY (61£) £0B0B 0PooI0D 'sbunds opo.ojo)

"ON
T

NOIS 38
VILWENS3Y 1Suld

]

N
\2/8/v [ WV

Hdav]
or3

SV3WV GINIVIII-NN TV 803 SS31 80 AL H SZ 'S3d01S 1I0S
8 %0T 'V %08 :dno¥o I0S
NOLLYNNOSNI S1I0S

NISVE NOUNZLI G3ONILX3 WNALOIS TINd
N8 ININVAY3d 40 NOLLJNOSIA

‘SIL ANV ‘SISSVAO ‘HSNNE ‘SAIIN %001
40 SISISNOD ¥3A0O ONNO¥O ANV G3dOTIAIANN ALLNIMMNO SI 3LIS ONLLSIXI IHL
INOILV.393A ONLSIX3 40 NOLLJINOS3Q

S3IUD ONVS ATILVALLIN “MHO4 LSV3 Y30 ANVS ‘SHILVM ONIAIZOIN 40 JAVN
‘SHILVM ONIAIZOZY

SOV 0Z°SL VIV QIUNLSIA TVLOL
SV

€202 TV
AUT1INDD 38 TIM NOILYZMIBYLS TWNIJ 3HL HOHM NO 3LvO 03103dx3
2202 TV4  ON3
1202 IV :LAVLS
ONIQVHD LIS 40 COR3d INL NOLTINOD ANV ONILYVIS G3LVIOLNY
ONINL

‘NOILVYIWHOANI 31IS

*(QYVZVH Q0014 WAININ 40 V3¥V) X 3NOZ NI
Q3LYD01 SI ANV 40 130¥Vd SIHL SILVDIONI BLOZ ‘4 ¥3IGW3D3A 31V 3AIDI443 9950014080
MIENON dYA ‘dVA IV 3INVANSNI Q0014 'AONIDY LNNIOVNVA ADNIONINI a303d

NOILYNOIS3A INOZ A00 14

'8/V dNoYd T0S JI90TOYAAH $9SN SI 3LIS NO 1I0S IHL

‘AdALI0S

0QVH0100 40 3LVLS ‘0SVd T3 40 ALNMOD

'€2618071Z "ON NOILJI03Y ¥IANN ¥10Z '6 3BNALA3S 304003 SNOLVOLIRNYID 30

LAVOLAY OGNV £26180¥1Z ‘ON NOILdID3¥ ¥3IONN +102 ‘vL AIN" G30N003Y NOLOZMY0O
40 LAVQI33Y A8 GIANINY SV ‘L 'ON ONMLI SSVMONIHIV3S LV 390 HYNNVH ‘00 10VaL

NOILdIYOS3a VO3

“NNLYQ VIILNIA 62 GAIN
'.£¥'Z6%9 S| XUVWHONIE IVS 4O NOWVAITI 3HL Z€ NOLDI3S 103r8NS 3HL 40 ¥INOO

*,#0L178, INIOd TOMLNOD SNL3 ALITLN SONINAS OQVA0I00 NOdN A3SVE ¥V SNOUVAITI
HNYVWHONIG
STV 6£°SH —/+ VIUV ALIA0¥d TVLOL

‘V3dV ANV

00£9-025 (61L) “INOHd

01608 00 ‘SONI¥dS 0QV¥0100

OLL 3LINS ‘TTOMID TYNOLLYNNILNI 088Z €0608 00 ‘SONIES 0QVHO100
IN3NLYYd30 0Od 00¢ 3LINS “IAV HIMON VAVAIN Z

_ALNNOO OSVd 13 ONI ‘S3LVIOOSSY ANV NJOH—ATTADI

AINMOD 05vd T3 PN

‘S1OVINOD

*I'd 'NOS¥IANND I3 :LOVINOD
2810—-CGY (612) 113L

LINN SLIN¥3d SNLLY
0S51-9¥208 00 ‘¥3IANIQ

HLNOS 3JARIA X3FUD A¥YIHO 00CH

SLINY3d~ QO0M

NOISIAIQ IOHLNOD ALIVND ¥3LVM

LNINNONIANZ ONV HLTV3H O18Nd 40 INJAL¥VA3D DAVHOTOD

'LOVINOD STVRSILYW

NOLLYOMddY 3O NOLVNNOINI 304 “Livd V 38 AYN NV1d TOMLNOD NOISON3 ONV ONIQVdD

SIHL HOIHM 40 '(dWMS) NV1d INNIOVNYN ¥ALVMANOLS V 40 NOLLITdNGD 40 NOLVOLILYZD
SNIVINOD NOWLYOITddY 3HL "NDISIAID ALMVNO M3LYM ‘LNINNONAN3 ONV HLTV3H ONBnd 40
ANINL¥VAIO OQYHDI0D 3HL OL I9MVHOISIA HILVMANOLS NO4 NOLLYOMddY LIANId ¥ LINENS TIVHS
ALALLOY NOLONYISNOD 4O ¥OLVYIO O ¥INMO FHL “FHOW 0 3¥OV (1) INO BUNLSIA TIM LYHL
S103r0¥d Y03 ‘NOLLONAUISNOD 40 L¥VLS QALVAILNY 3HL OL ¥ORid SAVA (01) NAL ISV31 LV
SNV1d 3S3HL 40 1¥vd vV Q3A3AISNOD 38 TIVHS ONV 0202/02/6

Q3LYQ “ONI ‘SILVIDOSSY ONV ¥VANM A8 Q3dVd3¥d N338 SVH 3LIS SIHL ¥04 L¥0d3y S0S IHL
‘ONIM NV INJWAIND3 YNOMHLNV3 WON4 1SNO 3ZINININ OL 03IND3Y SV a3znin

38 TIVHS ONV SNOLLVY3dO SMOMHLYV3 ONINNG 3LIS NO J18YIVAY 38 TIVHS 30MN0S NILVM ¥
"SLALN ONISIXI 40 NOLLVOOT 3HL AJM3IA TIVHS 33LIN¥3d 3HL NOLLONNISNOD OL ¥OIdd

‘SINIOd

S5300V NOLONYLSNOD G3AO¥ddY LV 3LIS 3HL LIX3/YILNI LSNA Ol44vl NDLLONMISNOO TIV
“A1ddY_TIVHS SNOLLVINO3Y ¥O 'SIINY ‘SMV] 3ALLOMISIY LSON 3HL ‘SIONIDV ALNNOD ¥O

Y207 “ILVLS “VM3Q3J HIHLO 40 SNOLVINGIY ¥D 'STINY 'SMYT ¥IHLO ONY SLNINIMINDIY 3S3IHL
N33M138 SLOMINOD 4O IN3A3 3HL NI (D13 ‘ISNO 3ALIONS ‘#0% ‘NIV1dODO ‘SN ‘L¥0L)
NOLLONMISNOD OL MORd MOLOVMLNOD 3HL A8 O3NIVLEO 38 LSNN SLINN3d 3LVINdONddY TIV

‘I XION3ddY W03 3HL ANV Il INTIOA NOQ 3000 LNIWHOT3AA ONV1 3HL 40 SININININDIY IHL OL
NOLLIGQY NI ‘(y¥E£1 O8N ££).10V ¥ILVM NVITO. 3HL ONV ‘(S¥D ‘B JTOUYV ‘ST I1LU).LOV I0HLNOD
ALNVNO ¥3LVM OQVHOT0D 3HL HLM ATNOD TIVHS SINZOV ¥IIHL ONV ¥3dOT3AIQ/YINMO
"SIINSVIN TOMINOD LNINIA3S QINOUJAY HLM 1d30X3 HOLIQ

¥O M3LLND ONY BNNO 3HL NI MO ¥IALVMANOLS 40 LNIWI3JAI JHL 3SNVO TIVHS NOSH3d ON
SILMIOVS HO WILSAS FOVNIVHQ WHOLS 3OVANNSENS

¥O 3JOVAUNS ANV ‘S¥ILVM 3LVIS ONIILNI WO¥S STVINILYN Q3TIIdS ANV INIAZNd OL ANV 3LISNO
STIIdS TV _NIVINOD OL NOLO3LONd LNIANIVINOD ANVANGD3S 3LVNDIQY 3WIND3IY TIVHS SNOTIVD
65 40 SS30X3 NI STYOINIHO QINDIT GIMOTIV ¥IHLO ¥O SIONGONd WNIT0¥LId 40 FOVHOLS XN

000z 000k 005 0
1334 NI 3V0S OlHdVY9

(o
=

QY 13323HSYVN
SN SNV

0dvd0109 40 3LVLS ‘0SVd 13 40 ALNNOD ‘SONIYJS

M3INN VOINON :LOVINOD
£69¢-G6y (02L) *TL
%0299 NI 'STIOVNYIONI

00S} 3LINS ‘TTONID ININNNON 1ii

&

82

9z
(14

o
B

WINIISTY HEVANILYM
THINMO

0avy0109 40 ALID “IW'd HL9 IHL 40 LS3IM G9 IONVY ‘HLNOS €1 dIHSNMOL ‘Z€ NOILOS
A3ANINY SV ‘L "ON ONITIH SSYHOYIHLYIL LV I39AIY HYNNVH ‘dd LOvHL

NV1d TO4.LNOD NOISOY3 ONIAVHD
SHINV LV MHVINHTILVM

(¢ 40 £) STv13Q O3 9080 ETE)

(¢ 40 2) S1Iv130 039 50£9 355 3 S 00 1 S
To0AdH N S0 St T

(¢ 40 1) S1vL3d 939 080 /861-¢26-008-}

Nv1d TVNI4 039 £0£9 QY0109 40 ¥3INID
RV ET— 2050 NOLVILILION AINUA TIVO
NV1d TVILINI 939 10£0
133HS ¥3IA0D 039 00£9 pnok e ey
ENTEE]T "ON_133HS “M0Jaq et Rouy
X3ANI L33HS

“Q34INO3Y 38 AVA ONINOLINON ANV SNOLLIGNOO
IVI03dS (SNIVIIWIHO HONS 4D 3SN 3HL ¥04 TVAOYddY ONLLNVYO NI "dOLVAISININGY O3 3HL
A8 ONLLRM NI QILNVHO SI (SYIVOINIHO HONS 40 3SN 3HL ¥OJ NOISSIN¥IJ SSIINN ILISNO a3sn

¥0 QIUOLS 38 OL 3dY ¥ILVMANDLS NI Q3SYITIY 38 OL WILNILOJ 3HL ONIAVH (S)IVIIN3HI ON *

'S138V7 SUIUNLOVANNYA WYNIOINO HLIM ‘SHINIVINOD

IVNIORID ¥I3HL NI “Y3INNVN AT¥3CHD ‘Lv3N V NI O30LS 38 TIVHS 3LIS-NO Q3OLS STVRELYA
TV 'JONINDIS AWIQHO NV_ NI YMOM 3FHL WHOJN3d OL GIMINDIY ALUNVAD LVHL OL “VOLLOVMd
SV HONN SV ‘G3LINIT 38 TIVHS 3LIS 103rONd 3HL NO Q3¥OLS STVRALVA 40 ALUNVAO 3HL
LNINOTIAI0 LIS

40 1INS3M VSV SIONVNILNNGY NILVMANOLS ONV SNILSAS JONVAIANOD 3OVNIVNA MIHLO ONV
SNIV¥Q WYOLS 'SQVOY NI ILYINNOOY AYN LVHL ONVS ONY “10S ‘INJAIGIS ‘SOO¥ 'HSVAL 'L¥IQ
‘SI¥E30 NOLDNMLSNOD TIV 40 TVAON3N 3HL 04 J1GISNDAS3Y 38 TIVHS ¥3dOTAIC/HINMO 3HL
“ATALYICINNI 40 G3SOJSIA AT¥3dO¥d ANV dN 3NVITO 38 TIVHS 3LIS-440

QIHOVAL SIVRIELYN GIZMININ 38 TIVHS 3LIS—340 SI¥B30 NOLLONUISNDD ONV STIOS 40 ONDIOVAL '

SIONVLSANOMID ONY SNOLIONOD DI403dS
NO Q3SVE 'ANVSSIOIN GINIIA JI ONINIINIONI ALNNOD OSVd 13 A8 QIMINDIN 38 AVA SIUNSVIA
TOMINOD 'NV1d JOMINOD Oldivdl C03AO¥ddY NV HLM 3ONVQHOOOY NI SSIINN ‘AVM Onand

Y3HLO ¥O 'AITIV 'L3IYLS 3IHL NI QIMOLS ¥O 03OVTd ATNNYNOWIL 38 LON TIVHS STVRIILYN 3USVA

“3US 3HL LV Q3INVHOSIQ ¥O ‘03dNNG 'q3NNG 38 TIVHS

STVI4ILYA ONIGING O3SNN ¥O SILSYM TVINALYW ONIGTING_'HSYTS 33ML ‘SINE30 NOLLONMLSNOD
ON 'SINZWIMINDIN ANOLYINO3N 3LVIS GNV 1vOOT HLM 3ONVANOOOY NI 1vSOdSid D4 3LiS
NOILINYINSOD 3HL WO¥A SILSYM TIV 4O TVAONIZY 3HL ¥O4 3I1BISNOdS3 38 TIVHS ¥OLOVHLNOD
“HE NVHL

¥3d33US S3dOTS NO G3SN 38 TIVHS ONINIA0D JALLDALONd ¥IHLO ¥O ONILINNVIE TONINOD NOISDNI

30V1d NI_SI LINd3d INIILYMIA
3IVIS GAONddY NV SSTINN 44ONNY JDVANNS 40 WNO4 IHL NI 3LS 3HL 3AVI] LON TIVHS 1ng

"ILIS NO Q39NVHOSIQ 38 AVA ¥3LVM ONNONO O3LVNINVINOONN 40 SNOILVNIJO ONMALYM3A SNRNG

NVINLS MO ‘433D ‘ACDB ¥ILVM JOVINS
¥ 40 1334 0S NIHLIM ¥O 'LN3SI¥d 38 AVA NILVMANNONS MOTIVHS 3MIHM V3NV NV NI 43LVD01 38
LON TIVHS LNOHSYM 3L3¥ONOO ‘SILMOVA ¥0 WILSAS 3OVNIVIQ WHOLS 3OVHINSENS ¥O 30VAINS
ANV ONIGNTONI ‘S¥3LVM 3LVIS ¥3IN3 OL GIMOTIV ¥O OL O30WVHOSIQ 38 TIVHS d3LVM HSVM ON

‘dMS 3HL HLM 3FONVO¥OODV NI 40 03SOdSIO ONV O3NIVINOD 38 TIVHS ¥3LVM HSVM 3L3NONOD '

“ILIS 440 LNINIA3S 30 39¥VHOSIO IHL ONY NOISOM3 3ZINININ OL G3NOISIA 3ONVAIANOD
Q3ZNIGVLS_ v 38 TIVHS V3NV 3ONVEBNNLSIO HINV3 3HL AO¥4 ¥O ‘HONOYHL ‘ONNO¥Y N3LVMNNOLS

40 3ONVAIANOD 3HL ¥04 QILIMNMLSNOD ONY O3N9ISIA ALITIOVH ININVANIA MO ANVMONIL ANV '

“(S)3UNSYIN IOULNOO IHL 40 NOLLVTIVISNI OL ¥ORd O03NIS001 38 LSNN SIUNSVIN

TOMLNOD NOLVI30IA ONY NOWVNLTANI ¥0d4 Q3LVNDISIO SY3Y TV ‘SINIVMISNOD 3lIS 0L 3ng
J191SV34 LON S| NOLN3AINd NOLLOYANOD dI ‘G3AIHOV SI NOLYZMIBYLS TVNIJ TILNA NOLLONNLSNOD
ONIING NOLLYLNINIG3S WO¥d G3103L0¥d 38 0STVY TIVHS TOMLNOO NOLVHLIUNI ¥03 GILYN9ISIA
SVIMV YOO IAUVIION A8 QIAIHOV 36 TIM NOUVZMIEVIS TYNIA 3IHW ¥O SINNSVIA
TOMLNOD NOLVMLIINI 04 Q3LVNDISIQ SV3Y NI QILNIAIMd 38 LSAN I0S 40 NOILOVAWOD
*03A0NddY ANV Q3LSINOIYN ATIVOIDIAS ONY J18ISYINI 38 OL NMOHS

SSTINN ‘3LVIS 3IHL 40 SNILVM V 4O L334 TVINOZIMOH 05 NIHLM GINIVINIVA ONV 03103LONd
38 TIVHS NOUVI3O3A ONUSX3-3¥d ‘INL 4O QOREd TVOUOVYd ISILMOHS 3HL OL QG3LIAN
38 TIVHS ONV1 Q38¥NLSI ANV 40 V3NV 03SOdX3 3HL LVHL OS QILTIdNOD ONV ‘QILONNLSNOD
'Q3INOISI0 38 TIVHS SIONVENNLSIA TV "NOIVLNIWIOIS ONLLINSIY ONV NOISON3 10S J3LVAITI0IV

3ZINININ AT3ALD3433 OL SY OS NINNVA ¥ HINS NI GILONANGD 38 TIVHS SIONVENNLSIO HLNV3 '

"NOWLYININI1dNI
OL ¥OId ¥OLVHLSININGY WO3 3HL A8 (3AO¥ddY 38 ISNA SIINLONYLS LNIWIOVNVA N¥ILVMNNOLS
ANINVINY3d 40 NOLONNS ¥0 NOISIA 3HL 103443 LVHL SIONVHO Q350d0¥d ANV ‘SNYId 0IAONddY
3HL NI QINDIS3Q SV QITIVISNI 38 TIVHS S3UMIOVA LNFNFOVNY ¥ILVMANOLS ININVAN3d TIV
“3¥NSOTO LAY3d 340438 ONV NOLLVZINIEYLS VNI NOdN G3AOW3Y 38 TIVHS

SIUNSYIA_T0MLNOD NOISONI ONV LNINIQ3S AHVHOJWIL TV "GILNIWIIdNI SI GOHLIN NOLLVZIIBVLS
IALVNYALY  ININVAY3D INITVAINDI ¥O Q3HSIIBYLSI ST IONVENNISIO-3dd 40 LIN3DN3d
0L 40 ALISNIQ Nv1d IVNOAIONI HLIM ¥3A0D JALVLIOIA WNOJINN ¥ 3AVH NIHLI3 Sv3¥v a3sunisia
TV ONY_3L31dW0D 3V SIILALOY ONIBYNISIA ANNO¥O TIV N3HW G3A3IHOY S| NOLVZNIBYLS
N4 SIS NOUONEISNOD 318YINddY TV LV GIINIWTIdN 38 LSON NOWVZMIBVIS VNI
SAVO ¥L NYHL ¥3ONOT 304

Q3SY3D ATMVYOAIL MO 03SVIO ALININVANIA SYH ALINLOY NOLLONMISNDD ONISMNLSIA ONNOND
34IHM STTUAMOOLS ANV SYIMY QISHNLSIO NO QIINIWTTAWI 38 TIVHS NOLVZNIAYIS ANVMOJNIL
'NV1d LNINZOVNYN ¥ILVMNNOLS 3HL OLNI GILVMOJMOONI 38 ISNW SIMNSYIN TONINOD NOISONI
GNV LNIWIG3S ANVMOJWIL OL SIONVHO TIV 'SIMNSVIN TOMINOD 3HL 40 JONVANOJNId IAUDIALI
Q3NNILNOD_3HL 3YNSN3 OL Q3Q3IN_ 3V SIUNSYIN TOMINOD 3ISOHL OL SIONVHO dI AJLNIQI
QNV_3LIS 3HL 1V SIUNSYIN I0MLNOD 40 AOVND3AY 3HL SSISSY TIVHS SILALOV JONVENNLSIA
ONV1 NI 039VONI  SNOSM3d TIV 'G3HSMEYISI S| NOLVZMIBYLS YN ONV  OILNIWIIdN
33y SIUNSYIN TOMLNOD NOISO¥3 110S ININVA¥3d TLNN NOLIONOD ONLY¥3IO 3AUDIALI
NI NIVA3Y ONY GINIVINIVW 38 TIVHS S3NSY3N TOHINOD NOISON3 ONV LNJWIQ3S A¥VHOdNAL TV
JONVENNLSIQ

3HL 40 NOWIINOD NOdN ATALVIGINAI GITIVISNI 38 TIVHS SY3MV ANV d3BMNISIA ONY ‘S3HOLIQ
'STINNVHO S3d0TS TV 804 S3IUNSVIN O¥INOD “MILVMANOLS OL SLNVLNTIOd _3LNBRLNOD
@IN0D LVHL S3WALOY 340 ININIONIANGD OL ¥ORd QITIVISNI 38 LSNA SIMNSYIA TONLNOD
“34VLS

ALNNOD HLM 30¥1d ONY JAIL ONUIIN 3HL IUVNIGNO0D OL INVOMddY 3IHL 40 ALMIGISNOASIN
3HL SI LI ‘NOLONMLSNOD ANV OL NOd G13H 38 TWM ALNNOD OSVd T3 ANV ‘N3INIONI
“4OLOVHINOD 3HL NIIMLIE_ ONUIIN NOLONHISNOOIMd Y 039 03AO¥dAY 3IHL NO QILVOIONI
SV S3INNSY3IN TOMINOD INJNIGIS ONV_NOISONM3 3OVIS TVILINI 3JHL TIVISNI AVN HOLOVMLNOD
3L ‘03NSSI N33B SYH ,03300¥d OL 3OUON, V ONV Q3AO¥JdY N33 SVH dJDS3 3HL 3ONO
“07314 IHL NI SIONVHO ONV SSIUO0Nd HUOM HLM

31vQ OL dN 1d3X 38 TIVHS ANV NOWDMMLSNOD ONRNG SINL TV 1V 3LIS NO 03LVO01 38 TIVHS
dNMS 3HL HOLO3JSNI TOMINOD NOISDN3 G3IILLN3D NO MIOVNVI NILVMANOLS G3LNVNO G3LYNOIS3a
3HL 4O ALMISISNOJSIY 3HL S| NOLONYLSNOD ONRING dAMS 3HL 4O LNINIOVNVA "NOILONHLSNOD
ONONZWNGD OL ¥ORId (3NSSI (dODS3) LIW¥3d TOMLNGD ALMVND ¥ALVMAMOLS ONY NOISO¥3 NV
GNY 03131dN0D 38 TIVHS 10310¥d SHL ¥04 (dMAS) N¥1d LNINIOVNVA NILVMA¥OLS 3LVAVAIS V
ONILIIM NI 'G3AO¥ddY ONV ‘G3LS3N03Y 38 LSNW SQYVANYLS NV SNOLLYINO3Y OL SNOLVIAIA ANY
'z IANTOA VANVA VINILIHD IOVNIVHQ 3HL NV “IVINVA VINILIEO 3IOVNIVYQ IHL “WVNNVA VINILIID
ONMIINIONI 3HL 3000 ININOTIAIA NV 3HL ONIAMIONI 'SGNVANVLS ALNMOO OSVd 13 43Ld0ay
LNVAIT3Y 3HL 4O NOISYIA IN3O3H LSOA 3HL 4O SININZMINDIY ONY SONVONVIS 3HL DL WONOD
TIVHS IOMLNOO NOISON3 ONV 3OVNIVAQ WMOLS 'SQVOM OL Q3LY13d NOULONMISNDO ONV NIIS3Q
TV 'NOWVINISIHAIN OHAVHO HO SOMOM NI SNV1d 3SIHL NI G3LOIdI0 ONIHLANY ONIONVISHLMLON
SONVILIM ONIGNTONI ‘SHILVM 3LIS

440 ¥0 3LIS-NO ANV 40 NOLNTIOd SIZINININ LVHL ¥INNVW v NI 3NOQ 38 TIVHS 3FONVEINLSIA
HI¥Y3 ONV _OOM TIV 'SNIIVM 3IVIS 40 NOLYQVN93Q ¥O ‘NOWVNINVINOI _ ‘NOLNTIOd
3SNVD OL NALVIMHL ¥O 3SNVD LON TWVHS S3LIS NOLLONNLSNOD NOMA S3ONVHOSIO NILVMNNOLS

-SNV1d T04.LNOD NOISOd3

Bl

ANV ONIAVH9 ALNNOD OSVd 13 4Od S3LON AYVANVLS

K4

@

~

<

<

5]

@

N

<

Nd OV 1202/£1/S Peior ‘spaqoy  BMP'AJTO39 — 600Z0£960\d0S\SHeeusuU0id\QavI\ag Sie4y~ 600208960\~ NIC\




L0ED

133HS

P

ozt 09 0f 0
1334 NI 39S DHdvy9
‘SN

“ON

600202960

103r0¥d

7IYL3d NISva LN3NWIa3s

FE———
WoH¢Aajuiy
NOILONYLSNOD
¥04 LON
AINO M3IA3Y ¥O4

NY1d ¥3d NI ANL

(i
\\ 4

N¥1d_¥3d HIONIT
Jaid 11v4100 OAd .8

Nvid ¥3d 85 40 WOLLOH ——

N¥id ¥3d 13 T3ATT LHONVIT0" INIAIaEs ‘A -

TTNYId ¥3d T3 IWAToA %ol A

133HS SHL TIv13Q

NV1d TVILINI 939
SNY1d TOMLNOO NOISO¥3 ANY ONIQvHD

0Qv40109 ‘ALNNOD 0SYd 13
SHINV LV HIVINITLYM

NV1d ¥3d HLOM 15340
TWYL3Q 8BS Q040N IONIIAIY
MO0 AONIONINT
NYTd ¥3d T3 NIsva
LN3NIJ3S 40 doL

3Qv¥9 ONLSKG

Idid ¥3ISKH Q¥VONVLS 335

SLN

1IV13d 3dId ¥3SIY AYVANVYLS

[a7e=1] [T [ anod—8s |

H303NVIa| SMOY| SNANT00|  3did
FIoH |40 4| 404 FEST]

(A373 ¥04 W¥130 NiSvA 335)
NOLLYHO0443d 1SIMOT LY O
T3A37 LNONYITO LNINI3S

"o

O

NIA L

(A313 ¥o4
WYL30 NISYE 335)
*A3T3 INNTOA %001

Idid ¥3ISK ONd .8 NO v jﬁwz\

3NN DL ¥3BL INUSKI

“L0d3Y T¥DINHO3L030

103rOMd 03AOMddY IHL NI GILON SY SNOLLYANIAWOOIY MIINIDNI T¥OINHOILDIO FHL HLM
3ONVGHOJDY NI 38 TIVHS ININLY3HL TIDS ON¥ NOLLVAVIXIINO “TYAOW3H ‘NOLMOA3Q
“SIILALLDY NOLDNHISNOD

ONY ONIOVNO 3LISNO 40 LNIWIONIANOI OL HORd 3TIVLSNI 38 OL 3ON3d LIS

“SLINY3d MOY ANYSSIOIN TI¥

ONINIVLED NV 304 ONITddY ¥04 JIBISNOdSIY S| OLOVALNOD 'ALNMOO OSVd 13 WOXd
LIN¥3d MOY ¥ SIMINO3Y MOY  3NNIAY NOILNLILSNOD ANV QVOM SH3NY IHL NI DM T1v
“SININIHINDTY

Y3NMO NIHLW IONYQY0DIY NI NI3Y3H IJILNAI SV Q3LITdWOD 38 TIVHS NOLLYZMIBYLS
QNY SIDLOVd INFNIOVNYW 1538 ‘NIFU3H Q3LUNIAI NOLLONMISNDD 40 SLIAM OILVAIDLNY
JHL NIHLIM S3DLLOVHd TOMLNOD NOISO¥I T18Y1d300¥ NIVLNIVW TIVHS ¥OLOVMLNOD
“NOLLYZITIVLS a3MIND3¥ IATHOY OL ¥ALYIHO

¥0 ALHE S3dOTS TIV NO SLONQO¥d TOHLNOD NOISO¥3 O3TI0¥ 3ZMILN TIVHS dOLOVALNOD
"SINIWIHINOIY ONIONIMOIS NOIVZMIBVLS ASYHOMWIL F18YDNAdY HLIM

3ONVQ¥000Y NI a3Mddy 38 TIVHS NOILYZIMIBVLS NOILINOSIA S.MOLOVHLNOD 3HL LV (SL)
NOILYZIIEVLS ANYHOdWAL 40 SY3¥Y NIHLM 0350 38 AV (Sd) NOLYZITIEYLS ININVAN3S
'SY34Y QIBHNLSIA IHL NIHLM SILIAILDY

NOILONYLSNOD 40 35¥3D 3IHL ONIMOTIOA SAYQ 1 NYHL ¥3L¥1 ON 3LiS 103r0¥d 3HL

40 SNOILYOJ Q3GUNLSIA 3HL NIHLW TILNIWTTAAI 38 TIVHS (SL) NOWLYZIIEYLS ANYNOdNL
‘SINIL

TV Lv SR80 ¥0/ONV LNINIQ3S 40 384 ONV NvIID Ld3 38 TIVHS SI33ALS LNIIVRAY
SLNINIAOYAI 0ISOd0¥d 40 NOLLONYLSNOI ONY ONLSIXI

4D NOLLIOW3A ¥04 SNVId NOLOMMISNOD TYNOILIGQY 3ONIH3S3ad TIVHS HOLOVHLNDD 3HL
“30NIWNOITY SIOILOVHd TOMLNOD NOISONI 3HL AJILNIAI DL SI NY1d SHL 40 INILNI 3HL

S31ON

w

~

3

<

]

o

3N TYORLOITI ONLLSIXT

ann
AL¥3d0¥d

SN TR
NGERIONT 10 NN L B0

1861-¢¢6-008-}
QOV0100 40 ¥3IND
NOLVOLLION ALMIN TIVO

p nof 210400 |7y
*MOJaq Seum Mouy

3NN WODITAL SNILSIX3

\
Q3INON3Y 38 0L 3L ONUSKIN

13NI ¥ 3dAL 02 ONUSHA

6L°L7Y9°NI T3
{ ANTMOTS ST

®\b

+9

12/€2/%
Or3 AB QINOIHO

aLva

TS}

“ONI 'SALVIOOSSY NV NYOH-AT WD 120

08L0—€G¥ (61£) £0B0B 0PL.o0) ‘sbunds opo.ojo)

|
2
|

N

)
AL¥3dO¥d

SOV 0TSHF = WLoL

SIWV_ SI0F = JINVEENISIT IR0
SOV SOGLF =

NOILONYLSNOD 40 SLIWIM

JONVEMNLSIA ILISNO

IVMS 3OVNIVHQ 03S0d0dd

MNOLNOD HONIW 03S0d0¥d Xxv9
UNOINDD HOMVA 43SOJO¥d
UNOLNOO HOPYN ONLSIX3
UNOLNOD HONIN ONUSXI m%ﬁwm JdAL 07 INUSIXA
MO¥HY MOT4 ONLSIXI -

"ON
U

ONIHOTIN aNY onlazIs @D [+~ = =+ [+

NOIS 38
VILWENS3Y 1Suld

INMMD4 Sa

S0°£GP9 AT
INMMOTS Sa

= 17°55v9:A373
NISVE ININIGIS AdvEOdnaL @ N l/

Fdo01s 7105 @

|
—— |
|

03AOW3Y 38 0L

334L ONUSK3I

,8/S—1 RALINVIQ FI0H
1 3dAL NOLLYQVAD dvadid
\5Z_HLONI1 IS0 AVMTIIdS

= 133HS SIHL V130 30NIMIL3H - -
Y00 GIHSNHD ,Z DL b

HLIM 3did 43S L31LN0 IAd 8

3did 131Ln

0L ONUSIXT
3NN WE0LS OAd

22 HLOM 1S30 AVM TS T ONULSIXT
S3d0TS LY
Ov49 LAIANI Idid dISH \
ST'LP¥9 AITI TIATT LAONYITD ININIATS L3N ¥ 3dAL
51 ONLSIX3

» (WY3MLSAN SIHOV G1) L4-OV Ly'L = IANON DIY

(£92851202#034)
Q3LVOVA 38 OL IN3W3SV3
AVM 40 LHOW ,0°0¢

S3IUL NV ‘SISSVHI
‘HSNYE STIM IALLYN
NOLLYL393A ONILSIX3

V4 VOLLMIA
40 .5'L AY3A3 QITIVLSNI
38 OL SWYQ Y03HD

TOYLNOT ONBOVHL T1IIHIA GLD

53305 %308 GD

14-0V 16'1=3NATOA 030N0Nd

NiSv8 LNINIA3S

a3LvooTR

38 3NN >
[YeRENEN < QA—A,
ONILSIXI INM SV ONLSKIY

\=*

PPYIY9AITI

ANTMOTS ma/

&
2

NIV
HALYM ONILSIXI

\
\

o
3N OlLdo
[\ azeid onisixa

V34V ONIOVLS a3ZMiavis €55

V34V LNOHSYM 3L3HINDO §D
NOILOALO¥d LFILNO/LI NI L3I0 @D
NOILO3LDYd 13UUN0 A¥vyadnaL @D

30N34 NOILANALSNDD @B ——— X
o 30N33 1715 @) ——— 85—
<%
r JONVENNLSID 40 SLINN @) — — — — —
o3
< NIVIQOOTS YAA 00} — o — s —
N

AN ALYIAON — o —

Hdav]
or3

aN3oa

$102002855 “NSL
3NHO SUBNY SL97
IVIOHINNOD 3SN ONVY/0—0vD W G3NDZ

L ‘ON NOISIAIOENS S340¥ SA3HY
8101

ann
AL¥3d0¥d

TVILNIQISRY/ISN ANV
0-0¥0 nd_‘G3N0Z
9T SINIWLSIANI
SSYMDMIHIYIS HINMD
L oN

NI SSVOMIHLYES
1 30018 HYNNVH

¥ 10wl

Wd O 120T/L1/G Pedor 'syieqoy  BMP'O3IT039 — 60020£960\dUS\SHeRuSUDId\QAVINaAL] S184y~600Z0£960\IM0™NIO\ 1




c0€D

133HS

600202960
"ON 1D3rD¥d

FE——
WOH¢Aajuiy
NOILONYLSNOD
¥04 LON
'AINO M3IA3Y ¥O4

“NOILJNALSNOD OL ¥0idd NOLLYNIG¥00d

GNY M3A3Y 04 NYOH-ATINIY OL STIVM 0350d0dd 40
SONMYHO dOHS/NDISIA 0FT¥3S 30IAOHd DL HOLOVHLNOD
“(133HS SIHL) NOILIFS—SSOMD TYLNOZINOH

101430 OL IONIIAIY ¥04 Q3AAONd SI T¥LIQ

o

@

P

>

=)

N_|_|_
n_.uw_lM
mZ 32>
08z
|_._._Oﬂ
Z&8¢g
—oecx
mezz
Be=<X
WOWN

o=
T=>02
C323
V%GE
ZL2onh

T

[y

>

z

w
1z/sz/v  aLva
9r3 A8 O3MO3IHO
yvr 8 NMYaa

or3 ‘A8 QIN9ISIQ

0810-¢S¥ (61£) £0608 0ppJoE] ‘sbunds opo.oo:

QO 3} SNUSAY DPOAIN ULON
“ONI "SALVIO0SSY NV NYOH-ATTHIN 120

WIOH ¢ Ad|uny

3]
z
z

"ON

NOIS 38
VILWENS3Y 1Suld

]

N
\2/8/v [ WV

Hdav]
or3

VL3A TIVM ONINIVLIY ALIAVYEO

LHOIZH
XV 9

S3¥NLY34 LIS
¥04 NVId 335

ONICING HOLY

AVMNTVM OL IN3OVraY T40vE “

QNY LHOI3H .OF ONIA330X3
TIVM ANV NO Q30IAO¥d
38 OL NOILO3LONd TIV4

NY1d ¥3d 3Qv30

“3ONVHD OL
103r8NS ONV_ONVANYLS SI NMOHS SV TWIMILYN TTvM LHOEH
NI¥ NYHL SS31 STIVM 3HL 0L SIddY ATND 1IVA30 TIvM SIHL
“NOILONMLSNOD OL ¥OIMd NOILYNIGHO0

QNY M3N3Y 404 NMOH-ATTAIN OL STTvM 03S0dodd

40 SONMYNA dOHS/N9ISIA O31¥3S 30A0Nd OL HOLIVHINOD
STIVM ONINIVLIY 03SOdONd

3HL ¥04 QIMNDIY 34V SLNYIJ ONICING 41 ININY3LIQ

OL ALNMDD OS¥d 713 HLIM 3LYNIG¥ODOD TWWHS ®ALIVHINOD

30N

v

]

SUN

IVL3A TIVM ONINIVLIE Y0019 IS

‘DJN ¥3d
HLd30 A¥NE

VN OL TTVM 40 ¥0100 NV1d ¥3d
SLNINIMINDIY DN ¥3d 013 LHOEH 3av49 03S0dONd
149 “TIVM 3SW TIVLSNI— XV 8%

Q350d0¥d

"LH0d3Y T¥OINHO3L030

103r0¥d 3AOMddY 3HL NI GILON SY SNOLLYONIWNOIIY IINIONI WIINHOIL03D IHL HLM
3ONVAH000Y NI 38 TIVHS INFNLYIHL 1I0S ONY NOLLYAVOXFMIA0 “IVAOWIH 'NOLMOW3a
"SILALLDY NOILINILSNOD

ANV SNIGY0 3LISNO 40 LNINIONINWOD OL MOl d3TIVASNI 38 O 30N3A LIS

SLINY3d MO¥ AHYSSIOIN TV

ONINIVLEO ONV 404 ONIAIddY H04 JTHISNOCSI S| MOLOVHLNOD ALNNOD OS¥d 13 WOMd
LINY3d MOY ¥ SIHINDIH MO¥  3NNIAY NOILNLIISNDD NV OVOM SHINY IHL NI oM 11V
“SLNINIHINOTY

HINMO NIHLIM IINVOHOOIY NI NIFYIH OIJUNIAI SY QILTIINOD 38 TIVHS NOILYZMIBYLS
ONV SIOLOVHD LNINIOVNYI 1538 “NIFy3H 3HLNIA NOILINMLSNOD 40 SLINM OILVAIDLNY
3HL NIHLW S3DILOVHH TOMINOD NOISON3 F18VLdIIOV NIVINIVW TIVHS HOLOVHLNOO
"NOILYZIBYLS 034IND3Y 3AIHOY OL ¥AlvIdo

¥D ALHE S3dOTS TV NO SLONAONd TOMLNOO NOISO¥3 G3TION 3ZMLN TIVHS ¥OLOVALNOD
'SLNINIHINOIY ONIININDIS NOWYZMIEVLS ANVHOdNIL 318vINddY HLIM

3ONVAN00OV NI G3MddY 38 TIVHS NOLYZITIBYLS "NOLLINOSIO SHOLOVHLNOD 3HL 1V (SL)
NOILYZMIBYLS ANVHOJWIL 40 SYIUY NIHLM 43SN 38 AYN (Sd) NOILVZMIBYLS LNINVWN3d
"SY3YY Q38NNLSIQ IHL NIHLIM SIILIALLOY

NOILONYLSNOD 40 35¥33 3IHL ONIMOTIDS SAVQ 1 NYHL ¥3Lv1 ON LIS 103r0xd IHL

40 SNOILYOd Q38HNLSIQ JHL NHLIM OILNZWI 1N 38 TIVHS (SL) NDILVZIMIBVLS KuVHOdNAL
SINIL

TV LV SI4830 ¥D/GNY LNIWIG3S 40 T34 ANV NVITO Ld3 3@ TIVHS SIIIMLS INIIVFrQY
SLNIWIAOYJNI 03SO0¥d 0 NOILONHLSNOD ANV ONLSIX3

40 NDILITON3O ¥04 SNv1d NOLOMMISNOD TYNOLLIOQY 3ONIH3S3H TIVHS MOLOVHLNDD 3HL
*03AN3NNOI3Y SFOLOVHd TOULNOD NOISONI FHL AJILNIQI OL SI N¥1d SIHL 40 IN3LNI 3HL

S310N

1861-¢¢6-008-}

Q0VH0TI00

40 ¥3INID

NOUVIILLON ALILN_ TIVO

9

3

<+

PN

“mojaq

61p nok a104%q [[e)

sJeym Mouy

- TIVM ONINVLT %0078 Q3S00Ud 3NT VORLOITI ONLSKI (229 0 13315 00 335 SIV13q)
- ann \w NISVE NOLLN3LIO
3NN OO ¥3AH ONLSKA ALd3dodd QIONILXT AHLOTS
3NN WODITAL ONUSIXI N mnd uizm_a 0350408d
QINONIY 38 OL I3l ONUSK !
- 1\ Q3INONZ¥ 38 OL 334 ONUSK3
- TIVM ONINIVAZH Y008 0350dONd - — -- -
= —~ == E— = gy0s— 2 —= =, = -
7
; ; AVMTIIIS AONZONIWI 30M—0L 03SOd0Nd
| — = —
I 7 /
N | L3N ¥ 3dAL
0L ONILSIX3
= 03NON3Y 38 0L A E & .
L3INI ¥ 3dAL 0T ONILSIX3 T3L ONILSIX3 0579 (dAL)
i — 2 = i3 = 65+ L3N ¥ Jahl
pvs - 5 F 4 o 3 0L ONILSIX3
| = A (dAL) NS _ ) b = ~
| | AAVLINYS .9 03S0dOdd ) Srv9; & 3N WHOLS OAd
" - = - o o #2 ONUSIX3
\ _ ("dAL) S39VHVD 03S0d0¥d 3= ('dAL) 30IAY3S F 6861 a a / Y
- o LS AMVLINYS 9 03S0<0¥d c O I \ g 2
(L) NIVA a o6 0 \ \ L3N ¥ 3dAL % e
" AMVLINVS 8 03SOdDNd Lo PSR &1 aNUSKa %%
2 13 160 E%\ o \ 2 otas
I , . Dt { o)
KAt | J 105272
ot 09 08 0 l | & P \ PREARY
1334 NI TVIS OIHdYD <! L3NS Tk o3 £ \ \ c(wv.»fw
m — Y e
2 3dAL 1000 0350d0¥d > c0e8s\ 2053 B K al EYNELCE
| & B = ol 00 I e 2E%e
® i3 %28 woaor R P
355 RO 3 Y
. n2a LIRS 9o
| 1nd’ 4 92 N\ NIVI R
S %
| CdAL) JTOHNYA Q3% \ . HALYM ONULSIXI % %
| \\ OIS 0350d0ud—] ¥ T e — - % °
e , N 3
3NN s a3 AN
. AL¥3d0dd 855 ) \
STV 0TI = WL0L > & < \
y cov9 g g -~
STV SIOF = TONVBINISIT 15330 N | L \ /
P TIvmM
STV S06LF = IONVBNISIO 3LIENO (L) HEOLS LS oNNIvizy oo1e 5 3NN ¥3LvM ONLSIX
0¥ 8L 03S00Ud | 8 e —— = 0350c0ud
NOILONYLSNOD 40 SLIWIM % \
. WIES ¢ \
IIVMS IOVNIVHQ 0IS0dOdd  —— + - — o — (dAL) NIVW— P o ! \
AAVLINYS q & 3N bido
HNOLNOD HONIA G3S0JOYd XXr9 «8 03500Yd as9 QaLvo0T3Y 7 43813 INILSIXI
— \
¥NOLNOD MOPYW 03SOdO¥d Xxb9 ‘ L — o ’ V)
¥NOLNOD HOPY ONILSX3 " \"\ p onuspa—fig)” ahn svo mz;\m,é 7 1
of k
| (S L6%9 ~N
HNOLNOO HONIN ONUSX3 | L3N ¥ 3dAL 0T ONILSIX3 | o |
MOXEY MO4 ONLLSX3 - . \o < |
ORI | o TIvm ONINIvLZY oS -
NEESD)] = 5 —
ONIHOTNN OGNV ONIO33s LN _ \ {"dAL) S39VV9 Q3S0d0Yd 2 g ALNVHO 0350d08d LG
NISYB LN3WIO3S Advaadna @ 4 50557 3 |
! i N e e
FudooLs Tos @ | =5 T3 z,%z,m |
o
TOHLNOT ONBOVEL T1IIHIA GLD 4 o Lno
.
531305 %008 GD —_—— = — 5 -~
= — = Zcozoszces NS
V3NV ONIDVLS a3ZiavLs €59 /@ 1/@ i H /@ Lol
o Sy aroe (‘dAL) FTOHNYW s, o e
INHI SUBIY L9 .8 0350:0Nd -
V3HY LNOHSYM 3L3HINDO ) WIOIMND” 35N ONVY/0-0¥0 N “a3NaZ AUVLINVS 0350d0Md \ | oo sumssan
! 51 dNOES NOMLSINDI AINNO TIVM ONINIVAZY SSYADHIMLYIA A3NMD
NOILOZLO¥d LFTLNO/LTTNI L3N0 (@D Q152 “ON 1v1d) ALAVED 03504084 { I | con
! L ON NOISINIOENS S0V SADIV ann N SSvaoNLYad
8 I LV 39014 HYNNVH
NOWLOLO¥d LITLNO A¥VHOdNAL 3D 2101 AL¥3dONd vy
30N34 NOILINYLSNDD G X 4
30N34 175 @) ———ds———

JONVEBMNLSID 40 SLINA QD) == == == — —
NIVIdQD0T4 ¥V34 004

AN ALYIHON — o —

aN3oa

Wd O:€ 120T/L1/G Pedor 'syieqoy  BMP'O3ITO39 — 600Z0£960\dUS\SHeRuSUDI\QQVINaAL] S184y~600Z0£960\IM0™NION 1




€0€0

133HS

P

ozt 09 0f 0
1334 NI 39S DHdvy9

60

020£950

"ON 1D3rD¥d

2 seacssypus Ui epry

WOH«Aajuiy

NOILONYLSNOD
¥04 LON

ATNO M3IAZY ¥O4

NV1d T¥NI4 039
SNY'1d T04.LNOD NOISO¥3 ANY ONIQYHO

0Qv40109 ‘ALNNOD 0SYd 13
SHINV LV HIVINITLYM

12/€2/%
9F3 AB QINOIHO

*ONI 'SALVIO0SSY NV NYOH-AT WD 120

"ON

NOIS 38
VILWENS3Y 1Suld

]

N
\2/8/v [ WV

Hdav]
or3

(i
N\ 4

SOV 0TGHF = WLoL
SIHV SIOF = JINVESNISIT L6130
SOV SOGHF = 3ONVENLSIA 3LISNO

NOILONYLSNOD 40 SLINIT

SAVE 32v4vD 03S0d0¥d

IVMS 3OVNIVHQ 03S0d0dd

MNOLNOD HONI G3S0dOdd Xxv9
UNOINDD HOPYA 43SOdO¥d Xxv9
¥NOLNOD HOPYN ONLSIX3
UNOLNOD HONIN ONUSKXI
MO¥EY MOT4 ONLSIXI -

ONIHOINN aNv oniaas @D [+~ =+ [« + ]
NISYE INFWIOIS AdvaadnaL @
Fdo01s 105 @

TOYLNOT ONBOVEL T1IIHIA GLD

VIHY ONIOVLS (3ZMIAVLS €59

V34V LNOHSYM 3L3MINDO G

NOILOALO¥d LFILNO/LI NI 143ATN0 @D

NOILO3L0Nd L3N0 AdvaadnaL 3D
30N34 NOWINALSNDD @D ——— X

30N34 175 @) ———ds———

FONVEUNLSIO 40 SLN@D) = =— — — —

NIVIdQOOTS dVIA 00F  —

AN ALYIHON — o —

aN3oa1

3LISNG SINVTd HOLYE 31380N0D/LT¥HASY G3LvOId30 ANY 38 LON TIM 3W3HL O

“L40d3Y T¥OINHO3L030

103rOMd 03AOMddY JHL NI GILON SV SNOLLYANIAWOOIY MIINIDNI TYOINHOILDIO FHL HIM
3ONVGHOJDV NI 38 TIVHS ININLY3UL TIDS ON¥ NOLLVAVIXIYIAO “TYAOWIY ‘NOLMOA3Q
“SIILALLDY NOLDNHISNOD

ONY ONIOVHO 3LISNO 40 LNIWONIANOI OL HOMd 3TIVLSNI 38 OL 3DN3d LIS

"SLINY3d MOY A¥YSSIDIN TI¥

ONINIVLED NV 304 ONITddY ¥04 JIBISNOdSIY S| OLOVALNOD 'ALNMOD OSVd 13 WOXd
LINd3d MOY ¥ S3IMINOIH MOY  3NNIAV NOILNLILSNOD ANV QVOM SHINY IHL NI DM T1v
“SININIHINDTY

Y3NMO NIHLW IONYQYOOIY NI NI3Y3H IJILNAI SV Q3LITdWOD 38 TIVHS NOLLYZMIBYLS
ONY SIDLOVd INFNFOVNYIW 1538 ‘NIFU3H Q3UNIAI NOLLONMISNDD 40 SLIAM OILVAIDLNY
JHL NIHLIM S30LLOVHd TOMLNOD NOISONI T18Y1d300¥ NIVLNIVA TIVHS ¥OLOVMLNOD
“NOLLYZITIVLS a3MIND3¥ IATHOY OL ¥ALYIHO

¥0 ALHE S3dOTS TIV NO SLONQO¥d TOMLNOD NOISO¥3 O3TI0¥ 3ZMILN TIVHS dOLOVHLNOD
"SINIWININOIY ONIONIND3S NOWVZMIBVLS ASYHOMWIL F18YONAdY HLIM

3ONV@H00OY NI 03Nddy 38 TIVHS NOILYZMIBVLS NOILINOSIA S,MOLOVHLNGD 3HL LV (SL)
NOILYZIIBVLS ANYHOdWAL 40 SY3¥Y NIHLM 035N 38 AV (Sd) NOLYZITIEYLS ININVANIS
'SY3dY QIBUNLSIA IHL NIHLM SILIAILDY

NOILONYLSNOD 40 35¥3D IHL ONIMOTIOA SAYQ 1 NYHL ¥3L¥1 ON 3LIS 103r0¥d 3HL

40 SNOILHOJ Q3GYNLSIA HL NIHLW TILNIWITTAAI 38 TIVHS (SL) NOLYZIIEYLS A¥YNOdNL
‘SINIL

TV Lv SRE30 ¥0/ONV LNINQ3S 40 384 ONV NvIID Ld3 38 TIVHS SI33AS LNIIVRAY
SLNINIAOYAI 03SOdO¥d 40 NOLLONYLSNOI NV ONLSIXI

4D NOLLIOW3A ¥04 SNV1Id NOLOMMISNOD TYNOILIAQY 3ONIHIS3d TIVHS MOLOVMLNDD 3HL
*030NIWNOITY SIOLOVHd TOMLNOD NOISOMI 3IHL AJILNIAI DL SI NY1d SHL 40 INILNI 3HL

S31ON

w

~

3

<

]

o

1861-¢¢6-008-}
0OVH0T00 40 ¥IINID
NOUYILLON ALTIIA TIVD

ip nof 210400 )
*mojaq sieum Mouy

- TIYM ONINVLT %0078 03S00Ud 3NT VORLOITI ONLSKI (229 © L3IHS 00 33 STVLIQ)
- ann \w NISY8 NOILN3LIQ
3NN DILO Y384 INLSIX3 AL¥3d0¥d Q3IGN3LX3 WNALO3HS

QYO SS300V “INIVW Q3SD0Nd

3NN WODITAL SNILSIX3
Q3NON3Y 38 OL 3L ONUSK

N3 ILVARIY 0350d08d _—SNV1d 3dVOSONVT 3ONIIA3N
I “NOLLYZMIEYLS TYNI3
' 404 ONIdVOSANYT A3S0dOd
:
5 Q3AOW3¥ 38 OL 334l INUSX3

TIVM ONINIVL3Y 500718 G3SOdodd - — -

S ——— i — e — — = — i = s
w7z i oy - 7 AVMTIIIS ADN39¥3W3 30M—0L 03SOd0¥d
I — = =
| e s o Sy - |
ST TR r L3N ¥ 3dAL
_ [0 oo 8 oL = e = 0L ONUSIX3
~— L3Nl ¥ 3dAL 0T INILSIX3 “0Gpg] ('dAL)
! 7 e > 3341 ONUSKXI 957 P =~ () s
a
| Y 1 (dhL) IN¥3IS s, R - 01 ONUSK3
| j AYYLINYS .9 03S0dO¥d == 00'86+9 ‘344 O A 3N WHOLS OAd
- — = oNGINg . #Z ONUSIXA
\ I ("dAL) S3TVHYO 03S0dOYd 5= \ AUNVALIIN (dAL) 30AY3S / g
T S A¥VLINS ,9 03S0<08d - \ 4
\\\\\ | Caht) NIVATNSY 0§y 0380d0¥d 9 \ I\ LTIN o 3dAL 2 »ﬁ
ANVLINYS 8 Q3SOdONd A, L (5L ONLLSIX3 N wm
@ W e — e o 2 ctaa
055
, = : AR o)
! > U A & - \ Bezo%
ONIgTINg e SEAR < \ . @WN&@&
ﬁﬁﬁMﬁz JdAL 1000 035040Nd 2 == nﬁmﬂ%ﬁmﬁ 09 2 Nl EEp L
! ¥ . () B [N oo SSTo0v INivi @3sorond E i it R > 5 et
z55 e = RIS EY %0
S 2o e oss - A N 2
| i NG 8% L AR 555, assouoss R s AN e v
| (AL) FTOHNYA 332 Xw LE _v B A\ ¥alvm oNuSX3 % %
| \ 1T WHOLS 0350c0td ] mmm 7 N T R \ 2 °
J )\\J&\ e —— = VA E3
3NN A “"A s = L5 LSRN
AL¥3dodd W= -0 STow s | 007Sp9 344 £ \ A\
| TS - \, INITTINE ) o \ \
h < R . I ATAVALINN % \
| D= ONI@TINg — w | 3008 \ /
LTS ATNVALIA M ONITING H— A
HE' = 03S0d0¥d ATNVAILINA [ 3NM Y3LYM ONILSIXI
00¥SY9 1344 a350d0¥d | - \ 3
5 e = - N \
| L= —— \ ! L]
! ] T P v 3NN OLd0
= B ] 5, 30d0ud Q30013 \ |~ SN ¥3g1d ONILSIXT 3ONIYIIZY
S - 38 al ann A “NOLLYZMIBYLS WNI3
= A 05'95v9 34, : _lluzm Nooa 3L 0 god uz,u(owaz<4 0350d0¥d
] Bl ))c,\ onaung  [RH=o: 33 g ¥
(S N ) ATNVALIN 15997 £3 s \
L3N ¥ 3dAL 0T ONUSIX3 || g 0350d08d 8° r g
_r a| ) M 5 N sff ) mgm\ =T}
= = ] S |- $SINLI3/100d d S J
i ) L . - N R P lg TV ONINIVLZH ¢ A \ ) - —
9 Q U SNV1d 3dvOSONVT 3ONZu343 & ('dAL) $39vevs a350d0dd .\ N\ a5 ALIAYEO 0350d04d \
~~"NOLLYZIIBY.S T¥NLJ = IN3NIAVA N B 654, P \ |
404 ONIdVOSANY d350d0¥d /oﬁm\’ 157 > Ve RN T ST N[ 1 \
A = SR
== = =1 = == s == = M0 s S ol | )
e e = iy — == I - -
—_ X = = e T e SO S ") ) otovees el
7 s AvsEeaaiy (RITIE [ g
+102002655 iNSL 5 :
3NHO SUBY SL97 ('dAL) FTOHNYW 4350d0Nd \ \ | U] 550 G aoz
HINOD IS0 GNYY/O-Gv0 M saan0z AMVLINVS 03S00Md VA ONINVLIY \ ” | Seems o
©15z "ON 1y1d) ALIAVYO 0350d08d
1 ‘oN NOBIEBIS S30v S nn ) T 20 ssveouueas
% 101 ALy3doNd | LoVl
|

Wd 01 120T/L1/G Pedor 'syieqoy  BMP'O3IT039 — 600Z0£960\dUS\S1eeuSUOI\QaVONeA] Si84y~600Z0£960\ M0~ NION




¥0€ O

133HS

600202960
"ON 1D3rD¥d

) S0y LB Uy

WOH ¢ A3juiny

NOILONYLSNOD
¥04 LON

ATNO M3IAZY ¥O4

(€40 1) STVL3IA 939
0av40109 ‘ALNNOD 0SVd 13
SUINV LV NHVINHTLVYM

SNVd T04.LNOD NOISOYT ANV ONIAVHO

12/€2/v  Ava
9F3 AB QINOIHO

£ QUN[OA [enUTN PURILE) SBEULRIC] ULOIS URqn)

*ONI 'SALVIO0SSY NV NYOH-AT WD 120

©vss RIS [031U0) POO] Pu JFEuUIRCT UEGHN 0107 39quidnoN € QUMO [enUE)Y st SBeupuiq wols Ui euB B FeUIRIC WO UG
S 1 i £ao WHISIC [3U0) Poo]d puv SFeurEI WRGIN 0107 3quroN. - _.3.? o6 &:m&a e pe—— £ Qum[o, [enuTy BRI SBRUIBIQ UI0NS RGN
d & 0102 2quiasoN. 1OUSIC [031U07) POo[4 pue HBeureiq] ueqin =0
30413 S3M028 30M560S NN .
H0 541990 o WNSSTOI S¥ CIOVIOTI OGNV 38 THIS SO0 '+ WYa S03HD “1=0aD
: TONIT 75 T-35 1504 19v3 40 noLI8
B 34 0 Ao p— s K0S 30 vk FS] SIS
0N GV 38 GYIOHS. NGOV 30 s ‘OIS SV e S QN 00 oL ML 0L GINBISYS ATBNOZS 38 TS 30T NOLDTBISNOD ¢
R i) 30N54 NOUSNMLSHOD 3H1 804 01 G32n 38 TS SIo0g S5, HHIS CIOUNE s
38 qnors Shnsan w0 o siousseon UGS ST BB OIS
R NG VAR B JNSEN, 300 VST O SN ruseD oS 5
ALYV 301 v OISVIA Y AV QNGNS SIS04 VL3N HOM . 15V 1Y § vl
SONVNIINIVW AMVSSIOIN WHO-M3d ONY ‘NOISON3 NOUVAIT3 TVND3 3WV 6 ONY ¥ ONNOYO 3HL OLNI TVREELVN 30¥8D-MOLOVEINGD ‘IONVHO JO 03SOSMOD 38 TIVHS 30N NOUOMMISNOD '€
IOVARINS SISNVD IVHL NYOLS ¥ ONIMOTIOL (SUNOH ¥Z NIKLIM SAVAV ONY) T18ISSOd TV HONS SIWO OJHO NIIMLIG ONIVAS. dAL '03IVE399VXI N3IE NGARKD ONY MMOHS NOUJMO NI "SILAUY
S¥ NODS S SdNG 123dSKI “SNOYAY 10N '3AUOVOS 33 UTIOHS SciE 40 JONVNIINVA Svh TGIOTS 0 SSHOIL 930 021 TIIVIOH N3HI_WAOKS =
NOWIONOD ONUVA3dO 3AID3443 NI WIHL NIVINIVA ONY ‘AVONMOM HOY3 SdNB LO3dSNI ‘L M Q HQMW- (Nouvavao 'S¥ 03NIOM 38 TIVHS SISOd ONIBHNLSIO ONYT ANV OL ORI QITIVISNI 38 TIVHS NMOHS 3ONZ4 NOLDNWISNOD 2
TR ORIV V337 TRV TS 4010 sommo o oo 30N NOUONHISNGD 0 oW
Eie
onD34 NOLSTISNO) WY N TR IS
195 0L GIIAN 1ON 108 IHCMON G0 T8 N SaHE AR MOHCEY 8 vz o' N — prEETET ORI TV ISR ORISR
4008 (ST .9 u0 31vo3uoov 35wveD T oS 'coud 1935 N ol Moo (R w3 11 w1 1533 JON33 NOLONEISNOD HSIN OISVTd T=30
100 10 155409 TR S0 NOUoSET Moo 8 e B0 St — S on S 55 Zumor 1v
WA gAY THNVHD, JVIN3A0 TIWHS SISOd
AIWAD HOHL LS AN ¥ 40 LSISNOD TNHS VEBY ONOVIS CIZIBLS i s EEERNTS
315 L NO SNOILVSAD ¥3HIO OI ¥ORK CHETIEWIS 38 THS VR NS ‘T S— Pprasd
NOUONHISNGD ONNOTIOS JZTIRVLS 0L V2 K3EA1 ¥ N SIIS3 ONIIBAD (oo uos A B
s S i A ot s e’ i
NOLDIGSRINT VOO 31 NOKS — TS (Eons
NCHASH WL VY SNOVLS 40 325 O NOLYRY ST A SN B 1
(S ONIHIS 10 NOLVDO1- o N !
A Wd 6 L 'NOUVAVDXT=TA0 QIOAY "IN — W01 1537 I¥
ARSI IO N o1 Nonn0 ! o
onivsd
V39V ONOVIS G3ZTEVIS "T-VSS . “ "o | PLED
: aunons
s s . i 1] Ve T
S AR ” —L__ || ARRERamEaR
vai sy ooy A NOIIVAT TS TAV oo =y
orusB% 8P ~ 2 conon VeIl O AV 500 ' i —
1=-0IA_STVA30 |
4 S e - g8 i35 e
N Roongiouos v 00 10 oL T eun - 8! B o fiks
3 o v B & \_ 150 e
W VD Z AL T3N3 3oNVE0
ittt it N
// ss300¢ 315 - L
AN T 1504 31
a4 s T31S” 430001
anovas
S v / I e NI000M (GIONNNOD3)
vss i i @ e a5 ) T E—
/35 /15 \ 40 dil v dUSd H
9IS (VSS) eary 3uide)s paziiqers -0d (@D) sweq 24D S) 22U T
o8 S 'S (@D) 2ousg uondNISU) €IS
gees | e/LL il o e 98-£708 Lo/LL/t oo 1o sonsiss se-eras Lo/Li/e soanosm  somsvsa ¥E-5£705, i L0741 i B W

Bumoiq PIOPUDIS R e

g s

Bumui pIopuDIS
sodois sy

Kb0oN 'y Uop

siing woayg Boj

"ON
U

NOIS 38
VIIWENS3Y 15U

]

3va
\2/8/v [ WV

Hdav]
or3

Jeuog b0 uoiseid N IR0 YD Sjoyu DAgy §607 oI AT
807171 LON3RI03 1910 PUD. 19 3T 80/1/1
ONILLFD-4EEN LSt O N WA SISLITNG NITNS
LININIAOW LNINIG3S ANV NOISONZ 30Na3Y 0L S3d0TS Q33 38 1N0HS 5907 NOSONT FA08Y NOILDAI0N NOSOHT
9NO7 SSOHOV 0350 38 STV NYD SH01 NOBOMT V=V NOIOTS
“““““““““ T
W Ao

NOILVTIVISNI 3MVIS TVOIcAL

907 NOISOKE —

907 NOISOEE
L 40 HIONT] 3HL LOOHONCHHL NOLLYININC e, |
JAYNNALTY INNILNOD ONV 92 ANBAT IWVAS V280 /

SINIOR 30 SON3 907 NOISOUZ

¥ 1v 0S 3KL OLNI .+ ISV Lv 030038h3 38
OL HLONI1 LNJIDIAINS X (TUNINON) 1 X .41
SHIVLS GOOM oML 357

ILINEY AT
38 ISNW SONG 'Q3033N S| 507
NOISON3 3NO NYHL 3MON N3HM
INILLNO-¥IONA
vl B b v
38 GINOHS SI0T NOSOME oo
NOILVOINddV 907 NOISOd3

"NOLLONNA ¥3cO¥el ¥04 V-V NOILD3S

ATLNINO3YA QINN0I¥3d 38
TIvHS SNOUDCSN. THOIH
907 G3504X3 40 AVH 3N
S3HOV3N L1 NIHA NGNS

CAVINANODY HAOR= g7

VIQ 901 % ©1 % UOS NI Adrd
407 Nolsoxd T}

ﬁ \ 45410 HovS oMy /s/:w
NOILO3LO¥d ONININD3Y- D6 ATV AIXOULAY
SRNIVA 50 SONV LI SIS

Fomees

o
o
v

S fX)
k)

UG HOVT

N7

WO

0B ATILVIVKORAY.

SIS

IR NVId
QiNI_
I50MT

NOUONNS ¥Id0¥d ¥02
AIINGND3S QIMHOAA 38 TVHS SNOLITSK.
LHOEH 907 U350dX3 40 SWH IO S3IHOV=R:
LI NEH INSWIGSS. QLVTAROO0Y SACKIN gf

0N

NolLoaioNd L3N
TWNOWIGRY N 3L 6L [Nibd

NOILOL0Nd 1IN
NG N AL oL (i

Buwoiq piopusis

000K v uyop

uoISOL S
el 80/1/1

Bumpaq pIopLDIS fuogen v ayer

89/1/1

S MONSOAL Rl

SO ON LM

QELLNGY ATLHOIL 38 TIVHS $907 NOISONI ‘Lo
NOILVTIVISNT 'HOLIG TIVIS0 907 NOISO¥3
NOILVATT3

ONILLD-HANT LA
OL NI 03430 28 UINOHS $95 1 N

1

“NDHONA 2% 104 A0TSR
QINN0IEI 38 1IVHS SNOUDIEN THIGH
901 03SCEK3 40 AYH 3NO SAROVIN

L1 N3H INIWIGIS 031 VIANAO0Y, IACHTM 28

U]

TROR L 0 YN

N5 G581 36 dvn S31v ROisons

SHLITALS TSV

3139803 3L 40 1500 1 W G002y
DIVIEIE oy NDLVAVIR WL )

¥=¥ NOILOTS

{vaMy SNI0A 40 %)

(ER7 gl

(G

WA NV
Ses00¥ wons

v [ LREANINGD
¥ Y Q3LIRYOXE

NiK 1
vauy
v

A3 1 N

Wd 0L€ 1202/L1/§ Pior ‘speqoy  BMp'LUT030 — 600Z0£960\dAS\S122USUIG\QQYO\SALG S41¥~600Z0SIE0NAMO™NIAN




S0€ O

133HS

600202960
"ON 1D3rD¥d

] SEpR0SSY LB Uy
WOH ¢ A3juiry
NOILONYLSNOD
¥04 LON

'AINO M3IA3Y ¥O4

(€ 402) STVL3IA 939
SNV1d TO4LNOD NOISOY3 ANV ONIQVHD

0Qv40109 ‘ALNNOD 0SYd 13
SHINY LV MAVINITLYM

12/¢2/v  Eva

WIOH ¢« A3y

€ QWN[OA [ENUTIN T AFFUEIQ WHOIS WG
1S [01U0) POO]J pur SFEurKI LG Tsu

010 2quas0N.

TTOYINOD J3I3AWI¥3d MI0S MO0y "T-SY
INSOTONI 008 3L 804 HSIN
UM OL INIVNUIIW NV SV ORBV ¥3N3 40 35N IHL MOTIV AVA SIUTNGIOINAA HOS S
5005 40 SON NO SNIINED ,Z IV GNY SINIOP TV ONOTY
SHAINZD 9 I¥ 3L 3NN O SONIS 90K, ONISH 03I 38 TS HSIN I

8% 40 HIOUA TION NONININ G3ONINNODZ % 40 ONIN3HO HONXVI
¥ ML “INTVAIND3 HO ‘HSIN ANITNOG 39¥D OL 40 TAIVONAYS 38 TS HSIN M T

(SININ 1) IT3HS SIHI NO NAOHS NOLVIVID HLIl K16M0D TIWHS ONY
(S30IS TIV) 3044 GIUNLOVS ¥ MU 3215 NI (STNIH) .51 38 TIVHS 5008 T3HSTHD 2

'S305 TV 3ov3 GaEnuovE $4005 %008 0
38 TIVHS %00H TIV E¥N OLHSYY 83 s

31380N0D 04 IVITDIN ISHOD
+ "ON 40 SNOIVDLID3dS SIHOLN STON NOTVTIVISNI 3008 008
s -0 K3
si-0 %
5 - 0z
o001 - 06
o0t ”
* N ONIINIOr X00S J0d
WS oS |
3034 ssvn_| S 39S

TN NOWVVD

S¥O Q0AY 0L (VIH3AO KONI-ZL ATIV
005 %004 "NId T
D 1l SO0 X00U au
508 008

NV1d 3005 3008

Sav01 amas
08 W
QU3GO 2 “sovains e
Séanﬂmé ,L

JovaNs ONAOYD -

SoN3 3 3um

Hsan zum N oasoons

008 GIHSNHD (STNIN) 51

HSIN 38 N 03SO1ONS
00H GIHSNHD (SINI) 51

Sd

(S¥) W08 ooy S-0S

£ awno [enuEy epo) SFeurEi WIS UEgi

 AUN[O, [POUTIN PHOII) SSPUIEACT OIS W

£sa/aa P [05U0) POOL] put FeureIq) e 0107 32quianoN

W38 ¥0 T4 OGNV INJ) FTVMS d3NIT 803 '£=Sd

{803 335} 18 4o STIOF
INTVOY ANV WL SINIOP NI IH3A0

Iy QN IHNVIA 40 B33
1 SIHONTL ADHONY ISEENVEL

(803 335)

(603 339)
HISNE) TI08 AW=3N0
¥ HON3BL HOMONY BIVGIRGZING

13 40 STIoY

INFVrOY AN M.

SINDI ONHEYTAIHG ———
iv GN 13Ie

40 AN

1¥ HONZBL HOHONY (893 335)

I 50 K0T

NV INT X

07 NS~

o=

JFT¥YMS G3IVAVOX3 G3INIMNN J3I3VdWOD "1—-Sd
x

N1

30V NS

s of
O3 ISR

W338 A9 Q3WY04 IMId HI¥VI O3NINNN A3LOVANOD
3009 NG~

TIVAS OL O
ETENVL

1—-a3

€10z 1By pue oFrureiqy ueqin i

£ UN[OA [PNUEN VRN SO WHOIS UG

PUISICE 0110 Pool pue FBvureIq UEG €107 080y

‘SITINI J0VI9-NO 40 MVRISAN CIND3 v SIUIS NI SXO05 BUND OML ISVIT IV b
LSOV 1334 G 40 WONINI ¥ G30VAS GNY BN 3HL MU HSTIS 38 DL 34 $X00S ¢

W04 40 NOOZUIO 3UISOdD IHL NI
SINDINZSH3d W04 STOI0 05 ATZUMIXONIAY 38 TIHS 005 L 0 INIGNTG T

‘SININGMIND3H NOUYTIVISI V30 NOIS3Q %005 %00Y 335 'L
SOV WOV VIS WOTS3I08d T3 5505 08 5615
NOILO3108d I3 NI
40 WV3JISdN SHI0S MJ0d 89n0 ¢—dl

ol V130 335)NOLILON -
NI 005 5008 ONY o018 90 OF XOMI¥ syoos

V130 NOISI D05 YO0 HLih JONYCHOOOY NI ATHIIDOL TINOT ONY UIHIONY
N0 SNILINGY ATISOT) '$¥0078 ILRINOD ONNGHY 031 33 TIVHS SOV TV &

'BHND 3L NOH4 AVMY ONOVJ ON3 K20 3L HL H3HIONV 3NO ONLLINEY MO TIONIS.
¥ NI L3N 3L ONNONY 5305 MGHL NO 01 38 TFHS SY00T8 ,¥30ND, 33ONOD T

‘SINBNGUINDIY NOUVTIVISNI H03 V130 NOIS3T X005 %004 335 L
ST WO TVISNT WOUI3[089 T3 5005 B9 O 50078

NOII3310dd [3TNI
30V NO ¥0 dANS X30S XJ0d dNV »00T1g L—=dI

1 8o
NS QOOM L#%.T

V130 907 OKINGO INGIOIS ¥3d TIVISNI ‘SYBEY SNOWS3d NI SLIII

04 3034 11 40 39id NI G350 38 AVN SO01 JONINGD ANINIO3S/STILL VLS €

(w130 Nois30 3oM3:
s 335) 30N LTS

04

U334 € 40 ONIOVAS WONXYI V 1y
53503 3K ONNOKY NV L3N 3HL 40 MINH0D HOVA Iv G30V1d 38 TIKS SISOd T

‘SININTINDIH NOLYTIVISNI 404 THI30 NOIS3Q JONZ4 LTS T35 'L
SION ROV TVISH NOIOI08d L3N 30K TS

NOILO310¥d IFINI JANS ¥04 3ON3J IS "+—dI

=
Ll

3

EICCNE ) \

Y130 907 OKINGD INGNIO3S ¥3d TIVISI "SYSHY SIOWN3d NI SLTTNI
005 %008 40 30vid NI 035N 38 AN SO07 TOHINGD ININIS/STILLYM MYALS

‘SINIHND3

IYTIVISNI 0.1 Y130 NOISTQ Y005 ¥D0N T3S 'L
T

NOILO3L0¥d LIINI VI¥V/dANS MJO0S XJ0d "€—dI

TN
&5,

%005 5008

NwNOr ¥0d
WII0 008 K00 T35

TR

Q)
el

&

2w 1IN

(S@/a@) SdIeMs d5eureI( pue A Yed

€ N[O EAEN LRI SBeUTRIC] ULIOIS Ueqn)

01-0d

(d1) uonddt0.14 Ja1uf

£ N[O [FNUFN PN SFUBIC] ULIOIS URGN)

9-08

9-08

(d1) uoyddoad IdU]
£ uM[OA [EnuBH BUAIL) FFeUrEI(] WHOIS QI
1OUISI(] 011U POO] ] PuE SFeUTRIC] URGT

£107 15080V

€014 JousIQ [0100) pool put SFeuIRIC] UGy 010z soquianon eds 1OLISIQ [01100) pool pur aBeuleac] UEqi) 010z 12quanon. €10z ndny ORI [0:U0) pool puv Seureiq Ui s S8
TORINGT ONIIVIL TTOHIA IVOTE99V =3I N0 35 10N AN STOMINOD MBI
TOYINOD ONDIOVAL ITOHIA 3IVO3IFOV "1-JIA TUDIO0LS "IN Td NI W "TOUINOD TN ONIGNTIONI "STOHINOD INIIGVHONMOD ¥IHIO
B 311 NOUOMMLINGD ¥ S5 NOLUOS BONIN i1 O SIHDOLS ANSOANS] 403 ¥ S — —
VI 30VNVEO 404 C3NOIS30 ATIIGIAGNI NE38 3AVH IYKL (ISvE. INSHI0SS A
(SI¥0 09-0F ATIVDIGAL) CORJ3J 3NL GAUINM 3HOW ¥ ¥04 30¥7d NI 804 ST130 NOUD3LONd LIUND ONY ‘ITLUNC 'AVMTIES 'JNMIOA 39VHOLS ‘INIMINVENG
oSS Sl Soo S ooy T S ol Sod
(SINEVS [NHISS QUNGHNLS 1 NNLS30. SIT95 9L N NAGHS SIS0 Sl 2 ~EEETTTTe
3HOTIN G GBS 38 GIHOHS (SAVG. 09 NVL 380N 503 ATVOAL) OOINSd CHONSLE FEEEE e
- \Y 503 GTI000IS, ST0S SA30NES 08 50 "SL3WVTE JOHINGD NOSOM3. ‘ONHITIN 35 38 TIVHS EYGD HO OF KOS 3d1d D i it
¥ NOILO3S ONY ONIG33S ARYHOJMIL ONINZHONON 3OVAHNS WL 30VAUNS FNMOOLS 3HL 3ZIIEVIS T T 2 Lk
s0woans G319%n00 5690 USY LN TONVGHGDOY N1 ALSNID 3 sy
e OV 20 INIONIA S5 ISVET 1Y 01 CELVARGS 36 TV e S 2o w0 , e
TN KRN i
31313 007 "ON 3HL ONISSYA. LHOEN )8 1NG0N3d = e EE T

RS
R&z AR

4

(.51 08 s s 30
o300y 350D £f

oUW 'E0c# 1935 100D 351 NOLDIGSENT
W00 46 RIS IO ST

N3RS 40 01 WOTIE 4O
HIM #5008 TVISNI

008 ONY 1105 NMLZE
a4 FILIOI0 NFNDH-NON /

5004 SONIN

RS0 NOR0 SAIORS3 WSS MUk TWOHOIDY S SIGLINGS ABLNRSY TwEoNI
NOLID3IONS TTHIOIS 40 FeAL

STIHOOLS 10 NOILVI0T-
404 W3R N 335 1

I T T
NOILO3108d 3Td¥J0IS "L—dS

vV NOILO3S

S5 40 NOMININ ¥ JAVH TIWHS ONY SIHONI & Nvil M3LVRID JITHONOD ¥0 SHO0W
GNY “VRELLVA OINVONO 'SRITE] 10 T34 TI0S 4O ISISNOD TVHS VRN IN3IIWENT

T04IND SUVIIHOLS ¥ SY SY SNISYE NO NO S3T3H IVHL
AUIALOY ONIBHNISIO-ONY] S3HI0 ANY OL 5OI8d G3TVISWI 38 TS SNISVE LENIOIS ©

‘T30Na3E LON 51
V3HY NOLLOG S¥ ONOT S¥ GILION 38 AWM NOISNINO NOLIOB 'NISYE GHYONVIS 404 T

o st
3did ONY OH ¥AIINIQ TI0H “N SNAMOD 30 ¥IGNIN “H IHOGH Y361 ONIOMTONI
NISVE 40 NOISI0 H04 SONMYAO NOLONEISNGD 335 'NISVE SYONVISNON 303~
G4 u3LIa
TIOH GNY 70 HIONTT 15340 "M HLOI HOLLOB ‘NISYE GMVONYIS ¥0d-
(NSYE GUYGNYISNON 0. NISVE OSYONVIS) NISVE 10 3dkl—
NSV ININIQ3S 10 NOUYOOT-

804 AN V13 335 L

VNOIDTS
NOIL:
i (1 Ton "omuin
Horn "L-an
ONOGE N/~ Sievt 335) 1 seaL
ansd .6-050

s
T uhmw“ PR pE———
K SoD Ot o1 4h AL A
G S0 341 s 1a0n3e
2
| i Zi
(sucmnos vowsy i :
¥04 WIS 55 335) 30N34 115 = Y Ji
B & 8
S E
i NV1d NOILOIL0Td Hixoe.m '3 B
Ao e 2
<5 56 i
A s e\ (surmanoas MMy 5 ¢
/5 NN SL RS w04 W30 % 39 SoNs L / % H
B _ o, H
B % :
1
Eem \ Xy ey
1004 0z . IA oo 0 foniids sBounig wbensen
1/ NISVE ININIO3S OBVONYIS 803 NOLYIHOIN ONEZIS 'L-8S 1evL
@|S < / -
2% QLA ds ) N =
g / —_— AT
12| _
(3
EIN
7S

Hdav]
or3

NS (DLA) 1013u0D) SUDPELL IPIYIA

(dS) yudurdgeuey Aidyd0)S

(gS) uiseq Juampas L-OS

L-OS

(gS) urseg judamIpag

Nd 04:€ 1202/L1/S Peior ‘spiegoy  Gmp'L0T039 — 60020£960\dUS\S12uSUOIG\QQVO\BAQ 123y~ 60020S9IE0\ 10T NI\




90€ O

133HS

600202960
"ON 1D3rD¥d

Fe——
WOH«Aajuiy
NOILONYLSNOD

¥04 LON

ATNO M3IAZY ¥O4

(¢ 40 €) STVL3IA 939
SNVY1d TOHLNOD NOISOH3 ANV ONIAVHD

0Qv40109 ‘ALNNOD 0SYd 13
SHINV LV HIVINITLYM

12/€2/v  ALva
Or3 :AB Q3%03HO
v ‘A8 NMYHO

or3 A8 4INOIS3A

0810-¢S¥ (61£) £0608 oppJoE) ‘sbunds opoofo:

QO 3}NS SNUSAY DPOAIN YLON

*ONI 'SALVIO0SSY NV NYOH-AT WD 120

WIOH ¢ Ajuury

3]
z
z

"ON

NOIS 38
VILWENS3Y 1Suld

]

EINZd

\2/8/v [ WV

Hdav]
or3

A

e v

1 ofeuruiq) uwors wwain

€ QuInjo [EnuUE)y LAY SFeULEI( WO UBGI)

€ aumjoA [enueiy ©

10 SBeurRIC] ULOIS Uequn)

£ QUINOA [ENUBA PO ATEUIRIC] WLOIS URGA)

210z ung sI(Y 007 POO] pue HFeuTeIq) UG 9Sa/SL SSd/SL puv aFeurRIq uEGin 210 duny 10z aung PRI 041800 POOLT put oFeureq uBgN rSdSL £SdiSL LIS (0110 POOL put 210z oung
st
ot oo0ost s
F1p9s YMEIPAY A J0 [[C] UOKIUE  Fusn auop Jf oA
o [ pos 05 Aq PasEaIau 10 ISEIPEOI] 51 P23 Ji POIANOP q PO SR TIPS
553000 2[01A PUE JUAAINDA UOBINISUOD WO SEAIE Papaas 19310 o1 wosos | g .
Aamssa0au aq os[e ISP s0 | owosw | w6 “ponjdde Apu .
paom paraie . “spousd K1p papuaixa Suunp ey mbo A seae popads -,
sow u pareymsdeoua Fujoq wioxy spavs o uanaid 01 ‘feanovid s ‘woneiado
51y 9y 3oy® g w1 . 5 e [ —— apesedas v sv padde aq prnogs uapu
oo o o o y o g e oYL s 006 | e w0 w1
urworf auo ury 94 J0 PUTIS POO T ATy pIOLs Papans ApuauvLIad 19q ST YL BT Uy ; e pevym p— p— p— are sado]s st Aftio Bumizp 107 p
o
“papaau se ‘Svare asatp o[ouw pue o S minon - SO § TP I250[0 OO 10 PAGINISIP 100 ST
PadsaY 21U 03 12§ 10 SERIY 10 YOI 100d JO SEAIE AJIIUAPY 01 SLAIE PaPIIS AAI3SGO PUE IONTOI . oe doooct Pos o SO TO0NN T 13003 31 10 SOUNSSE ST “IL3A [PUOMIPPE U 0] UOISOID AT PUE PULA:
o o ) T o = T e wopacieal optacu o supas Al pp Yions sposl A
Teaoway pue 1 5 v s | A o [ oomos | pewsio | umn dowen o e mnope o Bt s e Jo S
. 0 00006 s oo ey mopea oSt 1000
-20UzpIng [euOnIppE 10} 19308 184 ot oot pos awosq oows wur .
. ! SIS 105 A1GEL SN W se-0c 1000 BT
N BUOIRIY O 39 “IOIOE IXOI-U0U  J0 251 10 Suryau ‘Suidhuud £q (DI IO “UONTTOA JO
E 01 3nposd s U JO YI[NUL (LM SEAE PIPIIS JIAO) 0z 000'161 oS wmpg e SIw0apIs wiineA o1 4 100D Aoprequp 6
o pos 100 sy wsan squy 0T 1003 agn R S
55 oo0stt pos 1000 ssesBan I 50 T o oo oy yuRqUBS PO
—— oot pos 100y e g 1905 ors oy wngdios L
ooset pos 1000 SSmiBagn poss Wt ot ooooct s 1000 oxwosq oo wpooury ==y S
~ ~ 1€ 12qw23q- 324010 oc3 Do > CoeaR o1 woss | e ) Snossy vy ent wn <
0g 12quiaydag - | Jaquiaidag)| B30 0] oz 000°SLT pos 1000 sserSwaym paisan u 1000 v
1 nany-91 Ain| 55 oot s S €
L9 <1 A1 A 0z o161 pos P — T =
95T 0% w91 Ao =0 e | wmd e 55 oo S - ET
» T ST Ao ey ot vt peswdo | op g ot 00'6L 1000 ssudinaa [ 9 (soyour) sovs1a) | uoswos (oureu wowio3)
= sz 0000L1 1900 Ty T — pdo - Mo somad
» , €71 + 0€ [1dy-9[ yarepy| ot 0000z . wasanyq apuy sodurey = eat o e sﬂm m“.:_._m&_ Eu.m Nw__.."_ N”..i mosn 'S
, ST Ky
w, 00 wa, Sovwa Bupoas| 50 oo0'szs winy - X R
A 00> M ea Buppads| - Sassrag) [enuuY K1e10duwa ] SNOLITA 10} S SUIPIS (1L WA “I-Sd/SL AR,
SaSLvL U Ppads SHN P oS fpues
aausIa A 0 sqN) v | ad e — e — asvsTa 7 punog | wog 7 gomwos 7 o saip Furpoos ayepdordde
SosSE) [FUUIIG sasseig) Enuuy sospunoa | s wwein oy g ooy sospunog | s | wwoiy | Wworn mpumog oo 10 £-S/SLAARL 39S “[[2A ST ‘SUOW JOUTNS Ut 1500 A SUTpads PaBLLI st eare 2 ] “Sazaaly
oy udy wouy Sauds agy ut
(9002) S2SSEE) [EIUULIG 105 SAVEN FUIPADS [[1] WNWIU “T-Sl/S1, ATEL SOSSTIE) [¥IUUI04 405 SN Fuppoo; alae

S98SWIS [PYULBIO PUR [RNULY 10 $eq FUPIS “E-S/SL IAATL

(Sd/S1) 3uIpaas yudueurLdg pue Areioduwa ], 701

(e k|

(Sd/SL) SuIpads yudueurLdg pue Areroduwd ],

(Sd/SL) SuIpads yuduewrdg pue Aresodurd |,

[ae k|

ekl (Sd/SL) SuIpadg judueuridg pue Aresodud ],

Nd 04:€ 1202/L}/S Peior ‘spiegoy  Gmp'L0T030 — 60020£960\dUS\S122uSuOId\QQVO\BAQ 123y~ 60020S9IE0\ 10T NI\




APPENDIX B — CDPHE STORMWATER PERMIT

Watermark at Akers | Stormwater Management Plan -



STATE OF COLORADO

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
Water Quality Control Division
CDPS GENERAL PERMIT
STORMWATER DISCHARGES ASSOCIATED WITH
CONSTRUCTION ACTIVITY
AUTHORIZATION TO DISCHARGE UNDER THE
COLORADO DISCHARGE PERMIT SYSTEM (CDPS)

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"), this
permit authorizes the discharge of stormwater associated with construction activities (and specific
allowable non-stormwater discharges in accordance with Part I.A.1. of the permit) certified under this
permit, from those locations specified throughout the State of Colorado to specified waters of the State.

Such discharges shall be in accordance with the conditions of this permit. This permit specifically authorizes
the facility listed on the certification to discharge in accordance with permit requirements and conditions
set forth in Parts | and Il hereof. All discharges authorized herein shall be consistent with the terms and
conditions of this permit.

This permit becomes effective on April 1, 2019, and shall expire at midnight March 31, 2024.

Issued and signed this 1st day of November 2018.

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT

Lokl

Ellen Howard Kutzer, Permits Section Manager
Water Quality Control Division

Permit History
Originally signed and issued October 31, 2018; effective April 1, 2019.
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Part |
Note: At the first mention of terminology that has a specific connotation for the purposes of this permit, the
terminology is electronically linked to the definitions section of the permit in Part I.E.

A. COVERAGE UNDER THIS PERMIT

1. Authorized Discharges

This general permit authorizes permittee(s) to discharge the following to state waters:
stormwater associated with construction activity and specified non-stormwater associated
with construction activity. The following types of stormwater and non-stormwater
discharges are authorized under this permit:

a. Allowable Stormwater Discharges
i. Stormwater discharges associated with construction activity.

ii. Stormwater discharges associated with producing earthen materials, such as soils,
sand, and gravel dedicated to providing material to a single contiguous site, or
within ¥ mile of a construction site (i.e. borrow or fill areas)

iii. Stormwater discharges associated with dedicated asphalt, concrete batch plants
and masonry mixing stations (Coverage under this permit is not required if
alternative coverage has been obtained.)

b. Allowable Non-Stormwater Discharges

The following non-stormwater discharges are allowable under this permit if the
discharges are identified in the stormwater management plan in accordance with Part
[.C. and if they have appropriate control measures in accordance with Part I.B.1.

i. Discharges from uncontaminated springs that do not originate from an area of land
disturbance.

ii. 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.

iii. Discharges of landscape irrigation return flow.

c. Emergency Fire Fighting

Discharges resulting from emergency firefighting activities are authorized by this
permit.

2. Limitations on Coverage

Discharges not authorized by this permit include, but are not limited to, the discharges
and activities listed below. Permittees may seek individual or alternate general permit
coverage for the discharges, as appropriate and available.

a. Discharges of Non-Stormwater
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Discharges of non-stormwater, except the authorized non-stormwater discharges listed
in Part I.A.1.b., are not eligible for coverage under this permit.

Discharges Currently Covered by another Individual or General Permit

Discharges Currently Covered by a Water Quality Control Division (division) Low Risk
Guidance Document

3. Permit Certification and Submittal Procedures

a.

Duty to apply
The following activities shall apply for coverage under this permit:

i. Construction sites that will disturb one acre or more; or
ii. Construction sites that are part of a common plan of development or sale; or

iii. Stormwater discharges that are designated by the division as needing a stormwater
permit because the discharge:

(a) Contributes to a violation of a water quality standard; or

(b) is a significant contributor of pollutants to state waters.

Application Requirements

To obtain authorization to discharge under this permit, applicants applying for
coverage following the effective date of the renewal permit shall meet the following
requirements:

i. Owners and operators submitting an application for permit coverage will be co-
permittees subject to the same benefits, duties, and obligations under this permit.

ii. Signature requirements: Both the owner and operator (permittee) of the
construction site, as defined in Part |.E., must agree to the terms and conditions of
the permit and submit a completed application that includes the signature of both
the owner and the operator. In cases where the duties of the owner and operator
are managed by the owner, both application signatures may be completed by the
owner. Both the owner and operator are responsible for ensuring compliance with
all terms and conditions of the permit, including implementation of the stormwater
management plan.

iii. Applicants must use the paper form provided by the division or the electronic form
provided on the division’s web-based application platform when applying for
coverage under this permit.

iv. The applicant(s) must develop a stormwater management plan (SWMP) in
accordance with the requirements of Part I.C. The applicant(s) must also certify
that the SWMP is complete, or will be complete, prior to commencement of any
construction activity.
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v. The applicant(s) must submit a complete, accurate, and signed permit application
electronically, by mail or hand delivery to the division at least 10 days prior to the
commencement of construction activity except that construction activities that are
in response to a public emergency related site shall apply for coverage no later
than 14 days after the commencement of construction activities. The provisions of
this part in no way remove a violation of the Colorado Water Quality Control Act if
a point source discharge occurs prior to the issuance of a CDPS permit.

vi. The application must be signed in accordance with the requirements of Part IA.
Applications submitted by mail or hand delivered should be directed to:

Colorado Department of Public Health and Environment
Water Quality Control Division

Permits Section, WQCD-PS-B2

4300 Cherry Creek Drive South

Denver, CO 80246

vii. The applicant(s) must receive written notification that the division granted permit
coverage prior to conducting construction activities except for construction
activities that are in response to a public emergency related site

c. Division Review of Permit Application

Within 10 days of receipt of the application, and following review of the application,
the division may:

i. Issue a certification of coverage;

ii. request additional information necessary to evaluate the discharge;

iii. delay the authorization to discharge pending further review;

iv. notify the applicant that additional terms and conditions are necessary; or
v. deny the authorization to discharge under this general permit.

d. Alternative Permit Coverage

i. Division Required Alternate Permit Coverage:
The Division may require an applicant or permittee to apply for an individual

permit or an alternative general permit if it determines the discharge does not fall
under the scope of this general permit. In this case, the Division will notify the
applicant or permittee that an individual permit application is required.

ii. Permittee Request for alternate permit coverage:
A permittee authorized to discharge stormwater under this permit may request to

be excluded from coverage under this general permit by applying for an individual
permit. In this case, the permittee must submit an individual application, with
reasons supporting the request, to the Division at least 180 days prior to any
discharge. When an individual permit is issued, the permittee’s authorization to
discharge under this permit is terminated on the effective date of the individual
permit.

e. Submittal Signature Requirements
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Documents required for submittal to the division in accordance with this permit,
including applications for permit coverage and other documents as requested by the
division, must include signatures by both the owner and the operator, except for
instances where the duties of the owner and operator are managed by the owner.

Signatures on all documents submitted to the division as required by this permit must
meet the Standard Signatory Requirements in Part II.K. of this permit in accordance
with 40 C.F.R. 122.41(k).

i. Signature Certification
Any person(s) signing documents required for submittal to the Division must make
the following certification:

“l 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. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing
violations.”

Compliance Document Signature Requirements

Documents which are required for compliance with the permit, but for which
submittal to the division is not required unless specifically requested by the division,
must be signed by the individual(s) designated as the Qualified Stormwater Manager,
as defined in Part I.E.

i. Any person(s) signing inspection documents required for compliance with the
permit must make the following statement:

“l verify that, to the best of my knowledge and belief, all corrective action and
maintenance items identified during the inspection are complete, and the site is
currently in compliance with the permit.”

Field Wide Permit Coverage for Oil and Gas Construction

At the discretion of the division, a single permit certification may be issued to a single
oil and gas permittee to cover construction activity related discharges from an oil and
gas field at multiple locations that are not necessarily contiguous.

Permit Coverage without Application

Qualifying Local Program: When a small construction site is within the jurisdiction of a
qualifying local program, the owner and operator of the construction activity are
authorized to discharge stormwater associated with small construction activity under
this general permit without the submittal of an application to the division. Sites
covered by a qualifying local program are exempt from the following sections of this
general permit:
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Part [.LA.3.a.; Part [.LA.3.b.; Part I.A.3.c.; Part I.A.3.d.; Part I.A.3.g.; Part [.A.3.i.; Part
I.LA.3.j.; Part ILA.3.k.

Sites covered by a qualifying local program are subject to the following requirements:

i. Local Agency Authority: This permit does not pre-empt or supersede the authority
of local agencies to prohibit, restrict, or control discharges of stormwater to storm
drain systems or other water courses within their jurisdiction.

ii. Permit Coverage Termination: When a site under a Qualifying Local Program is
finally stabilized, coverage under this permit is automatically terminated.

iii. Compliance with Qualifying Local Program: Qualifying Local Program requirements
that are equivalent to the requirements of this permit are incorporated by
reference. Permittees authorized to discharge under this permit, must comply
with the equivalent requirements of the Qualifying Local Program that has
jurisdiction over the site as a condition of this permit.

iv. Compliance with Remaining Permit Conditions. Requirements of this permit that
are in addition to or more stringent than the requirements of the Qualifying Local
Program apply in addition to the requirements of the Qualifying Local Program.

v. Written Authorization of Coverage: The division or local municipality may require
any permittee within the jurisdiction of a Qualifying Local Program covered under
this permit to apply for, and obtain written authorization of coverage under this
permit. The permittee must be notified in writing that an application for written
authorization of coverage is required.

Permittee Initiated Permit Actions

Permittee initiated permit actions, including but not limited to modifications, contact
changes, transfers, reassignments, and terminations, shall be conducted following
division guidance and using appropriate division-provided forms.

Sale of Residence to Homeowner

Residential construction sites only: The permittee may remove residential lots from
permit coverage once the lot meets the following criteria:

i. the residential lot has been sold to the homeowner(s) for private residential use;

ii. a certificate of occupancy, or equivalent, is maintained on-site and is available
during division inspections;

iii. the lot is less than one acre of disturbance;
iv. all construction activity conducted on the lot by the permittee is complete;
v. the permittee is not responsible for final stabilization of the lot; and

vi. the SWMP was modified to indicate the lot is no longer part of the construction
activity.

If the residential lot meets the criteria listed above then activities occurring on the lot
are no longer considered to be construction activities with a duty to apply and
maintain permit coverage. Therefore, the permittee is not required to meet the final
stabilization requirements and may terminate permit coverage for the lot.
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k. Permit Expiration and Continuation of Permit Coverage

Authorization to discharge under this general permit shall expire at midnight on March
31, 2024. While Regulation 61.4 requires a permittee to submit an application for
continuing permit coverage 180 days before the permit expires, the division is
requiring that permittees desiring continued coverage under this general permit must
reapply at least 90 days in advance of this permit expiration. The Division will
determine if the permittee may continue to discharge stormwater under the terms of
the general permit. An individual permit may be required for any facility not
reauthorized to discharge under the reissued general permit.

If this permit is not reissued or replaced prior to the expiration date, it will be
administratively continued and remain in force and effect. For permittees that have
applied for continued permit coverage, discharges authorized under this permit prior
to the expiration date will automatically remain covered by this permit until the
earliest of:

i. An authorization to discharge under a reissued permit, or a replacement of this
permit, following the timely and appropriate submittal of a complete application
requesting authorization to discharge under the new permit and compliance with
the requirements of the new permit; or

ii. The issuance and effect of a termination issued by the Division; or
iii. The issuance or denial of an individual permit for the facility’s discharges; or

iv. A formal permit decision by the Division not to reissue this general permit, at
which time the Division will identify a reasonable time period for covered
dischargers to seek coverage under an alternative general permit or an individual
permit. Coverage under this permit will cease when coverage under another
permit is granted/authorized; or

v. The Division has informed the permittee that discharges previously authorized
under this permit are no longer covered under this permit.

B. EFFLUENT LIMITATIONS

1.

Requirements for Control Measures Used to Meet Effluent Limitations

The permittee must implement control measures to minimize the discharge of pollutants
from all potential pollutant sources at the site. Control measures must be installed prior
to commencement of activities that may contribute pollutants to stormwater discharges.
Control measures must be selected, designed, installed and maintained in accordance
with good engineering, hydrologic and pollution control practices. Control measures
implemented at the site must be designed to prevent pollution or degradation of state
waters.

a. Stormwater Pollution Prevention

The permittee must implement structural and/or nonstructural control measures that
effectively minimize erosion, sediment transport, and the release of other pollutants
related to construction activity.

i. Control Measures for Erosion and Sediment Control
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Control measures for erosion and sediment control may include, but are not
limited to, wattles/sediment control logs, silt fences, earthen dikes, drainage
swales, sediment traps, subsurface drains, pipe slope drains, inlet protection,
outlet protection, gabions, sediment basins, temporary vegetation, permanent
vegetation, mulching, geotextiles, sod stabilization, slope roughening, maintaining
existing vegetation, protection of trees, and preservation of mature vegetation.
Specific non-structural control measures must meet the requirements listed below.

Specific control measures must meet the requirements listed below.

(a) Vehicle tracking controls shall either be implemented to minimize vehicle
tracking of sediment from disturbed areas, or the areas where vehicle tracking
occurs shall meet subsection Part I.B.1.a.i(b);

(b) Stormwater runoff from all disturbed areas and soil storage areas for which
permanent or temporary stabilization is not implemented, must flow to at least
one control measure to minimize sediment in the discharge. This may be
accomplished through filtering, settling, or straining. The control measure
must be selected, designed, installed and adequately sized in accordance with
good engineering, hydrologic and pollution control practices. The control
measure(s) must contain or filter flows in order to prevent the bypass of flows
without treatment and must be appropriate for stormwater runoff from
disturbed areas and for the expected flow rate, duration, and flow conditions
(i.e., sheet or concentrated flow);

(c) Outlets that withdraw water from or near the surface shall be installed when
discharging from basins and impoundments, unless infeasible.

(d) Maintain pre-existing vegetation or equivalent control measures for areas
within 50 horizontal feet of receiving waters as defined by this permit, unless
infeasible.

(e) Soil compaction must be minimized for areas where infiltration control
measures will occur or where final stabilization will be achieved through
vegetative cover.

(f) Unless infeasible, topsoil shall be preserved for those areas of a site that will
utilize vegetative final stabilization.

(g) Minimize the amount of soil exposed during construction activity, including the
disturbance of steep slopes.

Practices for Other Common Pollutants

(a) Bulk storage, 55 gallons or greater, for petroleum products and other liquid
chemicals must have secondary containment, or equivalent protection, in order
to contain spills and to prevent spilled material from entering state waters.

(b) Control measures designed for concrete washout waste must be implemented.
This includes washout waste discharged to the ground as authorized under this
permit and washout waste from concrete trucks and masonry operations
contained on site. The permittee must ensure the washing activities do not
contribute pollutants to stormwater runoff, or receiving waters in accordance

Part I.A.1.b.ii. Discharges that may reach groundwater must flow through soil
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that has buffering capacity prior to reaching groundwater, as necessary to
meet the effluent limits in this permit, including Part I.B.3.a. The concrete
washout location shall be 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. This permit
authorizes discharges to the ground of concrete washout waste.

iii. Stabilization Requirements
The following requirements must be implemented for each site.

(a) 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, 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
alternative schedule, provide the alternate stabilization schedule, and identify
all locations where the alternative schedule is applicable on the site map.

(b) Final stabilization must be implemented for all construction sites. Final
stabilization is reached when all ground surface disturbing activities at the
construction site are complete; and, for all areas of ground surface disturbing
activities, either a uniform vegetative cover with an individual plant density of
at least 70 percent of pre-disturbance levels is established, or equivalent
permanent alternative stabilization methods are implemented. The division
may approve alternative final stabilization criteria for specific operations.

(c) 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:

(1) Seed mix selection and application methods;
(2) Soil preparation and amendments;

(3) Soil stabilization methods (e.g., crimped straw, hydro mulch or rolled
erosion control products);

(4) Appropriate sediment control measures as needed until final stabilization is
achieved;

(5) Permanent pavement, hardscape, xeriscape, stabilized driving surfaces;

(6) Other alternative stabilization practices as applicable;
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(d) The permittee(s) must ensure all temporary control measures are removed
from the construction site once final stabilization is achieved, except when the
control measure specifications allow the control measure to be left in place
(i.e., bio-degradable control measures).

b. Maintenance

The permittee must ensure that all control measures remain in effective operating
condition and are protected from activities that would reduce their effectiveness.
Control measures must be maintained in accordance with good engineering, hydrologic
and pollution control practices. Observations leading to the required maintenance of
control measures can be made during a site inspection, or during general observations
of site conditions. The necessary repairs or modifications to a control measure
requiring routine maintenance, as defined in Part I.E., must be conducted to maintain
an effective operating condition. This section is not subject to the requirements in
Part I.B.1.c. below.

c. Corrective Actions

The permittee must assess the adequacy of control measures at the site, and the need
for changes to those control measures, to ensure continued effective performance.
When an inadequate control measure, as defined in Part I.E., is identified (i.e., new or
replacement control measures become necessary), the following corrective action
requirements apply. The permittee is in noncompliance with the permit until the
inadequate control measure is replaced or corrected and returned to effective
operating condition in compliance with Part I.B.1. and the general requirements in
Part I.B.3. If the inadequate control measure results in noncompliance that meets the
conditions of Part II.L., the permittee must also meet the requirements of that
section.

i. The permittee must take all necessary steps to minimize or prevent the discharge
of pollutants, until a control measure is implemented and made operational and/or
an inadequate control measure is replaced or corrected and returned to effective
operating condition. If it is infeasible to install or repair of control measure
immediately after discovering the deficiency, the following must be documented
and kept on record in accordance with the recordkeeping requirements in Part Il.

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

(b) Provide a schedule for installing or repairing the control measure and returning
it to an effective operating condition as soon as possible.

ii. If applicable, the permittee must remove and properly dispose of any unauthorized
release or discharge (e.g., discharge of non-stormwater, spill, or leak not
authorized by this permit.) The permittee must also clean up any contaminated
surfaces to minimize discharges of the material in subsequent storm events.

2. Discharges to an Impaired Waterbody

a. Total Maximum Daily Load (TMDL)

If the permittee’s discharge flows to or could reasonably be expected to flow to any
water body for which a TMDL has been approved, and stormwater discharges
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associated with construction activity were assigned a pollutant-specific Wasteload
Allocation (WLA) under the TMDL, the division may:

i. ensure the WLA is implemented properly through alternative local requirements,
such as by a municipal stormwater permit; or

ii. notify the permittee of the WLA and amend the permittee’s certification to add
specific effluent limits and other requirements, as appropriate. The permittee may
be required to do the following:

(a) under the permittee’s SWMP, implement specific control measures based on
requirements of the WLA, and evaluate whether the requirements are met
through implementation of existing stormwater control measures or if
additional control measures are necessary. Document the calculations or other
evidence demonstrating that the requirements are expected to be met; and

(b) if the evaluation shows that additional or modified control measures are
necessary, describe the type and schedule for the control measure additions or
modifications.

iii. Discharge monitoring may also be required. The permittee may maintain coverage
under the general permit provided they comply with the applicable requirements
outlined above. The division reserves the right to require individual or alternate
general permit coverage.

3. General Requirements

a.

Discharges authorized by this permit shall not cause, have the reasonable potential to
cause, or measurably contribute to an exceedance of any applicable water quality
standard, including narrative standards for water quality.

The division may require sampling and testing, on a case-by-case basis, in the event
that there is reason to suspect that the SWMP is not adequately minimizing pollutants
in stormwater or in order to measure the effectiveness of the control measures in
removing pollutants in the effluent. Such monitoring may include Whole Effluent
Toxicity testing.

The permittee must comply with the lawful requirements of federal agencies,
municipalities, counties, drainage districts and other local agencies including
applicable requirements in Municipal Stormwater Management Programs developed to
comply with CDPS permits. The permittee must comply with local stormwater
management requirements, policies and guidelines including those for erosion and
sediment control.

. All construction site wastes must be properly managed to prevent potential pollution

of state waters. This permit does not authorize on-site waste disposal.

This permit does not relieve the permittee of the reporting requirements in 40 CFR
110, 40 CFR 117 or 40 CFR 302. Any discharge of hazardous material must be handled
in accordance with the division's Noncompliance Notification Requirements (see Part
[I.L. of the permit).
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C. STORMWATER MANAGEMENT PLAN (SWMP) REQUIREMENTS

1. SWMP General Requirements

a. A SWMP shall be developed for each construction site covered by this permit. The

c.

SWMP must be prepared in accordance with good engineering, hydrologic and pollution
control practices.

i. For public emergency related sites a SWMP shall be created no later than 14 days
after the commencement of construction activities.

The permittee must implement the provisions of the SWMP as written and updated,
from commencement of construction activity until final stabilization is complete. The
division may review the SWMP.

A copy of the SWMP must be retained onsite or be onsite when construction activities
are occurring at the site unless the permittee specifies another location and obtains
approval from the division.

2. SWMP Content

a.

The SWMP, at a minimum, must include the following elements.

i. Qualified Stormwater Manager. The SWMP must list individual(s) by title and name
who are designated as the site’s qualified stormwater manager(s) responsible for
implementing the SWMP in its entirety. This role may be filled by more than one
individual.

ii. Spill Prevention and Response Plan. The SWMP must have a spill prevention and
response plan. The plan may incorporate by reference any part of a Spill
Prevention Control and Countermeasure (SPCC) plan under section 311 of the Clean
Water Act (CWA) or a Spill Prevention Plan required by a separate CDPS permit.
The relevant sections of any referenced plans must be available as part of the
SWMP consistent with Part I.C.4.

iii. Materials Handling. The SWMP must describe and locate all control measures
implemented at the site to minimize impacts from handling significant materials
that could contribute pollutants to runoff. These handling procedures can include
control measures for pollutants and activities such as, exposed storage of building
materials, paints and solvents, landscape materials, fertilizers or chemicals,
sanitary waste material, trash and equipment maintenance or fueling procedures.

iv. Potential Sources of Pollution. The SWMP must list all potential sources of pollution
which may reasonably be expected to affect the quality of stormwater discharges
associated with construction activity from the site. This shall include, but is not
limited to, the following pollutant sources:

(a) disturbed and stored soils;
(b) vehicle tracking of sediments;
(c) management of contaminated soils;

(d) loading and unloading operations;
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(e) outdoor storage activities (erodible building materials, fertilizers, chemicals,
etc.);

(f) vehicle and equipment maintenance and fueling;

(g) significant dust or particulate generating processes (e.g., saw cutting material,
including dust);

(h) routine maintenance activities involving fertilizers, pesticides, herbicides,
detergents, fuels, solvents, oils, etc.;

(i) on-site waste management practices (waste piles, liquid wastes, dumpsters);

(j) concrete truck/equipment washing, including washing of the concrete truck
chute and associated fixtures and equipment;

(k) dedicated asphalt, concrete batch plants and masonry mixing stations;
(1) non-industrial waste sources such as worker trash and portable toilets.

Implementation of Control Measures. The SWMP must include design specifications
that contain information on the implementation of the control measure in
accordance with good engineering hydrologic and pollution control practices;
including as applicable drawings, dimensions, installation information, materials,
implementation processes, control measure-specific inspection expectations, and
maintenance requirements.

The SWMP must include a documented use agreement between the permittee and
the owner or operator of any control measures located outside of the permitted
area, that are utilized by the permittee’s construction site for compliance with
this permit, but not under the direct control of the permittee. The permittee is
responsible for ensuring that all control measures located outside of their
permitted area, that are being utilized by the permittee’s construction site, are
properly maintained and in compliance with all terms and conditions of the permit.
The SWMP must include all information required of and relevant to any such
control measures located outside the permitted area, including location,
installation specifications, design specifications and maintenance requirements.

Site Description. The SWMP must include a site description which includes, at a
minimum, the following:

(a) the nature of the construction activity at the site;

(b) the proposed schedule for the sequence for major construction activities and
the planned implementation of control measures for each phase. (e.g.:
clearing, grading, utilities, vertical, etc.);

(c) estimates of the total acreage of the site, and the acreage expected to be
disturbed by clearing, excavation, grading, or any other construction activities;

(d) a summary of any existing data used in the development of the construction
site plans or SWMP that describe the soil or existing potential for soil erosion;
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(e) a description of the percent of existing vegetative ground cover relative to the
entire site and the method for determining the percentage;

(f) a description of any allowable non-stormwater discharges at the site, including
those being discharged under a division low risk discharge guidance policy;

(g) a description of areas receiving discharge from the site. Including a description
of the immediate source receiving the discharge. If the stormwater discharge is
to a municipal separate storm sewer system, the name of the entity owning
that system, the location of the storm sewer discharge, and the ultimate
receiving water(s); and

(h) a description of all stream crossings located within the construction site
boundary.

vii. Site Map. The SWMP must include a site map which includes, at a minimum, the
following:

(a) construction site boundaries;

(b) flow arrows that depict stormwater flow directions on-site and runoff
direction;

(c) all areas of ground disturbance including areas of borrow and fill;
(d) areas used for storage of soil;

(e) locations of all waste accumulation areas, including areas for liquid, concrete,
masonry, and asphalt;

(f) locations of dedicated asphalt, concrete batch plants and masonry mixing
stations;

(g) locations of all structural control measures;
(h) locations of all non-structural control measures;

(i) locations of springs, streams, wetlands and other state waters, including areas
that require pre-existing vegetation be maintained within 50 feet of a receiving
water, where determined feasible in accordance with Part I.B.1.a.i.(d).; and

(j) locations of all stream crossings located within the construction site boundary.

viii.  Final Stabilization and Long Term Stormwater Management. The SWMP must
describe the practices used to achieve final stabilization of all disturbed areas at
the site and any planned practices to control pollutants in stormwater discharges
that will occur after construction operations are completed. Including but not
limited to, detention/retention ponds, rain gardens, stormwater vaults, etc.

ix. Inspection Reports. The SWMP must include documented inspection reports in
accordance with Part ID.

3. SWMP Review and Revisions

Page 13 of 33



PART I
Permit No.: COR400000

Permittees must keep a record of SWMP changes made that includes the date and
identification of the changes. The SWMP must be amended when the following occurs:

a. a change in design, construction, operation, or maintenance of the site requiring
implementation of new or revised control measures;

b. the SWMP proves ineffective in controlling pollutants in stormwater runoff in
compliance with the permit conditions;

c. control measures identified in the SWMP are no longer necessary and are removed;
and

d. corrective actions are taken onsite that result in a change to the SWMP.

For SWMP revisions made prior to or following a change(s) onsite, including revisions to
sections addressing site conditions and control measures, a notation must be included in
the SWMP that identifies the date of the site change, the control measure removed, or
modified, the location(s) of those control measures, and any changes to the control
measure(s). The permittee must ensure the site changes are reflected in the SWMP. The
permittee is noncompliant with the permit until the SWMP revisions have been made.

SWMP Availability

A copy of the SWMP must be provided upon request to the division, EPA, and any local
agency with authority for approving sediment and erosion plans, grading plans or
stormwater management plans within the time frame specified in the request. If the
SWMP is required to be submitted to any of these entities, the submission must include a
signed certification in accordance with Part I.A.3.e., certifying that the SWMP is complete
and compliant with all terms and conditions of the permit.

All SWMPs required under this permit are considered reports that must be available to the
public under Section 308(b) of the CWA and Section 61.5(4) of the CDPS regulations. The
permittee must make plans available to members of the public upon request. However,
the permittee may claim any portion of a SWMP as confidential in accordance with 40 CFR
Part 2.

D. SITE INSPECTIONS
Site inspections must be conducted in accordance with the following requirements. The
required inspection schedules are a minimum frequency and do not affect the permittee’s
responsibility to implement control measures in effective operating condition as prescribed in
the SWMP. Proper maintenance of control measures may require more frequent inspections.
Site inspections shall start within 7 calendar days of the commencement of construction
activities on site.

1.

2.

Person Responsible for Conducting Inspections

The person(s) inspecting the site may be on the permittee’s staff or a third party hired to
conduct stormwater inspections under the direction of the permittee(s). The permittee is
responsible for ensuring that the inspector is a qualified stormwater manager.

Inspection Frequency
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Permittees must conduct site inspections in accordance with one of the following
minimum frequencies, unless the site meets the requirements of Part ID.3

a.

b.

At least one inspection every 7 calendar days. Or

At least one inspection every 14 calendar days, if post-storm event inspections are
conducted within 24 hours after the end of any precipitation or snowmelt event that
causes surface erosion. Post-storm inspections may be used to fulfill the 14-day
routine inspection requirement.

When site conditions make the schedule required in this section impractical, the
permittee may petition the Division to grant an alternate inspection schedule. The
alternative inspection schedule may not be implemented prior to written approval by
the division and incorporation into the SWMP.

Inspection Frequency for Discharges to Outstanding Waters

Permittees must conduct site inspections at least once every 7 calendar days for sites that
discharge to a water body designated as an Outstanding Water by the Water Quality
Control Commission.

Reduced Inspection Frequency

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

a.

Post-Storm Inspections at Temporarily Idle Sites

For permittees choosing to combine 14-day inspections and post-storm-event-
inspections, if no construction activities will occur following a storm event, post-storm
event inspections must be conducted prior to re-commencing construction activities,
but no later than 72 hours following the storm event. The delay of any post-storm
event inspection must be documented in the inspection record. Routine inspections
must still be conducted at least every 14 calendar days.

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 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; and

iii. the SWMP has been amended to locate those areas to be inspected in accordance
with the reduced schedule allowed for in this paragraph.

c. Winter Conditions Inspections Exclusion
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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 Il:

i. dates when snow cover existed;
ii. date when construction activities ceased; and
iii. date melting conditions began.

5. Inspection Scope

a. 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. designated haul routes;

iv. material and waste storage areas exposed to precipitation;

v. locations where stormwater has the potential to discharge offsite; and
vi. locations where vehicles exit the site.

b. 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 in accordance with Part IB.1.c.

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. Inspection records must be retained in accordance with
Part 11.0. and signed in accordance with Part I.A.3.f. At a minimum, the inspection
report must include:

i. the inspection date;
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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) of discharges of sediment or other pollutants from the site;
vii. location(s) of control measures needing maintenance;

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

ix. location(s) and identification of additional control measures are needed that were
not in place at the time of inspection;

X. description of the minimum inspection frequency (either in accordance with Part
1.D.2., 1.D.3. or I.D.4.) utilized when conducting each inspection.

xi. deviations from the minimum inspection schedule as required in Part I.D.2.;

xii. after adequate corrective action(s) and maintenance have been taken, or where a
report does not identify any incidents requiring corrective action or maintenance,
the report shall contain a statement as required in Part I.A.3.f.

E. DEFINITIONS
For the purposes of this permit:

(1

Bypass - the intentional diversion of waste streams from any portion of a treatment facility in
accordance with 40 CFR 122.41(m)(1)(i) and Regulation 61.2(12).

Common Plan of Development or Sale - A contiguous area where multiple separate and distinct
construction activities may be taking place at different times on different schedules, but remain
related. The Division has determined that “contiguous” means construction activities located in
close proximity to each other (within % mile). Construction activities are considered to be
“related” if they share the same development plan, builder or contractor, equipment, storage
areas, etc. “Common plan of development or sale” includes construction activities that are
associated with the construction of field wide oil and gas permits for facilities that are related.

Construction Activity - Ground surface disturbing and associated activities (land disturbance),
which include, but are not limited to, clearing, grading, excavation, demolition, installation of new
or improved haul roads and access roads, staging areas, stockpiling of fill materials, and borrow
areas. Construction does not include routine maintenance to maintain the original line and grade,
hydraulic capacity, or original purpose of the facility. Activities to conduct repairs that are not part
of routine maintenance or for replacement are construction activities and are not routine
maintenance. Repaving activities where underlying and/or surrounding soil is exposed as part of
the repaving operation are considered construction activities. Construction activity is from initial
ground breaking to final stabilization regardless of ownership of the construction activities.

Control Measure - Any best management practice or other method used to prevent or reduce the
discharge of pollutants to state waters. Control measures include, but are not limited to, best
management practices. Control measures can include other methods such as the installation,
operation, and maintenance of structural controls and treatment devices.
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Control Measure Requiring Routine Maintenance - Any control measure that is still operating in
accordance with its design and the requirements of this permit, but requires maintenance to
prevent a breach of the control measure. See also inadequate control measure.

Dedicated Asphalt, Concrete Batch Plants and Masonry Mixing Stations - are batch plants or mixing
stations located on, or within % mile of, a construction site and that provide materials only to that
specific construction site.

Final Stabilization - The condition reached when all ground surface disturbing activities at the site
have been completed, and for all areas of ground surface disturbing activities where a uniform
vegetative cover has been established with an individual plant density of at least 70 percent of pre-
disturbance levels, or equivalent permanent, physical erosion reduction methods have been
employed.

Good Engineering, Hydrologic and Pollution Control Practices: are methods, procedures, and

practices that:

a. Are based on basic scientific fact(s).

b. Reflect best industry practices and standards.

c. Are appropriate for the conditions and pollutant sources.

d. Provide appropriate solutions to meet the associated permit requirements, including practice
based effluent limits.

Inadequate Control Measure - 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. See also Control Measure Requiring Routine
Maintenance.

(10) Infeasible - Not technologically possible, or not economically practicable and achievable in light of

best industry practices.

(11) Minimize - reduce or eliminate to the extent achievable using control measures that are

technologically available and economically practicable and achievable in light of best industry
practice.

(12) Municipality - A city, town, county, district, association, or other public body created by, or under,

State law and having jurisdiction over disposal of sewage, industrial wastes, or other wastes, or a
designated and approved management agency under section 208 of CWA (1987).

(13) Municipal Separate Storm Sewer System (MS4) - A conveyance or system of conveyances (including

roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made
channels, or storm drains):

a) owned or operated by a State, city, town, county, district, association, or other public body
(created by or pursuant to State law) having jurisdiction over disposal of sewage, industrial
wastes, stormwater, or other wastes, including special districts under State law such as a
sewer district, flood control district or drainage district, or similar entity, or a designated and
approved management agency under section 208 of the CWA that discharges to state waters;

i. designed or used for collecting or conveying stormwater;
ii. are not a combined sewer; and
iii. are not part of a Publicly Owned Treatment Works (POTW). See 5 CCR 1002-61.2(62).

(14) Municipal Stormwater Management Program - A stormwater program operated by a municipality,

typically to meet the requirements of the municipalities MS4 discharge certification.

Page 18 of 33



PART I
Permit No.: COR400000

(15) Operator - The party that has operational control over day-to-day activities at a project site which
are necessary to ensure compliance with the permit. This party is authorized to direct individuals
at a site to carry out activities required by the permit.(e.g. the general contractor)

(16) Owner - The party that has overall control of the activities and that has funded the implementation
of the construction plans and specifications. This is the party with ownership of, a long term lease
of, or easements on the property on which the construction activity is occurring (e.g., the
developer).

(17) Permittee(s) - The owner and operator named in the discharge certification issued under this
permit for the construction site specified in the certification.

(18) Point Source - Any discernible, confined, and discrete conveyance, including, but not limited to,
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock,
concentrated animal feeding operation, or vessel or other floating craft, from which pollutants are
or may be discharged. Point source does not include irrigation return flow. See 5 CCR 102-61.2(75).

(19) Pollutant - Dredged spoil, dirt, slurry, solid waste, incinerator residue, sewage, sewage sludge,
garbage, trash, chemical waste, biological nutrient, biological material, radioactive material, heat,
wrecked or discarded equipment, rock, sand, or any industrial, municipal or agricultural waste. See
5 CCR 1002-61.2(76).

(20) Presentation of credentials - a government issued form of identification, if in person; or (ii)
providing name, position and purpose of inspection if request to enter is made via telephone, email
or other form of electronic communication. A Permittee’s non-response to a request to enter upon
presentation of credentials constitutes a denial to such request, and may result in violation of the
Permit.

(21) Process Water - Any water which, during manufacturing or processing, comes into contact with or
results from the production of any raw material, intermediate product, finished product, by
product or waste product.

(22) Public Emergency Related Site - a project initiated in response to an unanticipated emergency
(e.g., mud slides, earthquake, extreme flooding conditions, disruption in essential public services),
for which the related work requires immediate authorization to avoid imminent endangerment to
human health or the environment, or to reestablish essential public services.

(23) Qualified Stormwater Manager - An individual knowledgeable in the principles and practices of
erosion and sediment control and pollution prevention, and with the skills to assess conditions at
construction sites that could impact stormwater quality and to assess the effectiveness of
stormwater controls implemented to meet the requirements of this permit.

(24) Qualifying Local Program - A municipal program for stormwater discharges associated with small
construction activity that was formally approved by the division as a qualifying local program.

(25) Receiving Water - Any classified or unclassified surface water segment (including tributaries) in the
State of Colorado into which stormwater associated with construction activities discharges. This
definition includes all water courses, even if they are usually dry, such as borrow ditches, arroyos,
and other unnamed waterways.

(26) Severe Property Damage - substantial physical damage to property, damage to the treatment
facilities which causes them to become inoperable, or substantial and permanent loss of natural
resources which can reasonably be expected to occur in the absence of a bypass. Severe property
damage does not mean economic loss caused by delays in production. See 40 CFR 122.41(m)(1)(ii).
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(27) Significant Materials - Include, but not limited to, raw materials; fuels; materials such as solvents,
detergents, and plastic pellets; finished materials such as metallic products; raw materials used in
food processing or production; hazardous substances designated under section 101(14) of CERCLA;
any chemical the permittee is required to report under section 313 of Title Ill of the Superfund
Amendments and Reauthorization Act (SARA); fertilizers; pesticides; and waste products such as
ashes, slag and sludge that have the potential to be released with stormwater discharges.

(28) Small Construction Activity - The discharge of stormwater from construction activities that result in
land disturbance of equal to, or greater than, one acre and less than five acres. Small construction
activity also includes the disturbance of less than one acre of total land area that is part of a larger
common plan of development or sale, if the larger common plan ultimately disturbs equal to, or
greater than, one acre and less than five acres.

(29) Spill - An unintentional release of solid or liquid material which may pollute state waters.

(30) State Waters - means any and all surface and subsurface waters which are contained in or flow in
or through this state, but does not include waters in sewage systems, waters in treatment works of
disposal systems, waters in potable water distribution systems, and all water withdrawn for use
until use and treatment have been completed.

(31) Steep Slopes: where a local government, or industry technical manual (e.g., stormwater BMP
manual) has defined what is to be considered a “steep slope”, this permit’s definition
automatically adopts that definition. Where no such definition exists, steep slopes are
automatically defined as those that are 3:1 or greater.

(32) Stormwater - Precipitation runoff, snow melt runoff, and surface runoff and drainage. See 5 CCR
1002-61.2(103).

(33) Total Maximum Daily Loads (TMDLs) -The sum of the individual wasteload allocations (WLA) for
point sources and load allocations (LA) for nonpoint sources and natural background. For the
purposes of this permit, a TMDL is a calculation of the maximum amount of a pollutant that a
waterbody can receive and still meet water quality standards, and an allocation of that amount to
the pollutant's sources. A TMDL includes WLAs, LAs, and must include a margin of safety (MOS), and
account for seasonal variations. See section 303(d) of the CWA and 40 C.F.R. 130.2 and 130.7.

(34) Upset - an exceptional incident in which there is unintentional and temporary noncompliance with
permit effluent limitations because of factors beyond the reasonable control of the permittee. An
upset does not include noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lack of preventative maintenance,
or careless or improper operation in accordance with 40 CFR 122.41(n) and Regulation 61.2(114).

MONITORING

The division may require sampling and testing, on a case-by-case basis. If the division requires
sampling and testing, the division will send a notification to the permittee. Reporting
procedures for any monitoring data collected will be included in the notification.

If monitoring is required, the following applies:

1. the thirty (30) day average must be determined by the arithmetic mean of all samples
collected during a thirty (30) consecutive-day period; and

2. agrab sample, for monitoring requirements, is a single “dip and take” sample.
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G. Oil and Gas Construction

Stormwater discharges associated with construction activities directly related to oil and gas
exploration, production, processing, and treatment operations or transmission facilities are
regulated under the Colorado Discharge Permit System Regulations (5 CCR 1002-61), and
require coverage under this permit in accordance with that regulation. However, references
in this permit to specific authority under the CWA do not apply to stormwater discharges
associated with these oil and gas related construction activities, to the extent that the
references are limited by the federal Energy Policy Act of 2005.
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Part ll: Standard Permit Conditions

A.

G.

DUTY TO COMPLY
The permittee must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of the Water Quality Control Act and is grounds for:

a. enforcement action;
b. permit termination, revocation and reissuance, or modification; or

c. denial of a permit renewal application.

. DUTY TO REAPPLY

If the permittee wishes to continue an activity regulated by this permit after the expiration
date of this permit, the permittee must apply for and obtain authorization as required by Part
I.A.3.k. of the permit.

NEED TO HALT OR REDUCE ACTIVITY NOT A DEFENSE

It shall not be a defense for a permittee in an enforcement action that it would have been
necessary to halt or reduce the permitted activity in order to maintain compliance with the
conditions of this permit.

DUTY TO MITIGATE

A permittee must take all reasonable steps to minimize or prevent any discharge in violation
of this permit which has a reasonable likelihood of adversely affecting human health or the
environment.

PROPER OPERATION AND MAINTENANCE
A permittee must at all times properly operate and maintain all facilities and systems of

treatment and control (and related appurtenances) that are installed or used by the
permittee to achieve compliance with the conditions of this permit. Proper operation and
maintenance also includes adequate laboratory controls and appropriate quality assurance
procedures. This provision requires the operation of backup or auxiliary facilities or similar
systems which are installed by the permittee only when the operation is necessary to achieve
compliance with the conditions of this permit. This requirement can be met by meeting the
requirements for Part I.B., I.C., and |.D. above. See also 40 C.F.R. § 122.41(e).

PERMIT ACTIONS

This permit may be modified, revoked and reissued, or terminated for cause. The permittee
request for a permit modification, revocation and reissuance, or termination, or a notification
of planned changes or anticipated noncompliance does not stay any permit condition. Any
request for modification, revocation, reissuance, or termination under this permit must
comply with all terms and conditions of Regulation 61.8(8).

PROPERTY RIGHTS
In accordance with 40 CFR 122.41(g) and 5 CCR 1002-61, 61.8(9):

1. The issuance of a permit does not convey any property or water rights in either real or
personal property, or stream flows or any exclusive privilege.
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2. The issuance of a permit does not authorize any injury to person or property or any
invasion of personal rights, nor does it authorize the infringement of federal, state, or
local laws or regulations.

3. Except for any toxic effluent standard or prohibition imposed under Section 307 of the
Federal act or any standard for sewage sludge use or disposal under Section 405(d) of the
Federal act, compliance with a permit during its term constitutes compliance, for
purposes of enforcement, with Sections 301, 302, 306, 318, 403, and 405(a) and (b) of the
Federal act. However, a permit may be modified, revoked and reissued, or terminated
during its term for cause as set forth in Section 61.8(8) of the Colorado Discharge Permit
System Regulations.

H. DUTY TO PROVIDE INFORMATION
The permittee shall furnish to the division, within a reasonable time, any information which
the division may request to determine whether cause exists for modifying, revoking and
reissuing, or terminating this permit, or to determine compliance with this permit. The
permittee shall also furnish to the division, upon request, copies of records required to be
kept by this permit in accordance with 40 CFR 122.41(h) and/or Regulation 61.8(3)(q).

I. INSPECTION AND ENTRY
The permittee shall allow the division and the authorized representative, upon the

presentation of credentials as required by law, to allow for inspections to be conducted in
accordance with 40 CFR 122.41(i), Regulation 61.8(3), and Regulation 61.8(4):

1. to enter upon the permittee's premises where a regulated facility or activity is located or
in which any records are required to be kept under the terms and conditions of this
permit;

2. at reasonable times to have access to and copy any records required to be kept under the
terms and conditions of this permit;

3. at reasonable times, inspect any monitoring equipment or monitoring method required in
the permit; and

4. to enter upon the permittee’s premises in a reasonable manner and at a reasonable time
to inspect or investigate, any actual, suspected, or potential source of water pollution, or
any violation of the Colorado Water Quality Control Act. The investigation may include:
sampling of any discharges, stormwater or process water, taking of photographs,
interviewing site staff on alleged violations and other matters related to the permit, and
assessing any and all facilities or areas within the site that may affect discharges, the
permit, or an alleged violation.

The permittee shall provide access to the division or other authorized representatives upon
presentation of proper credentials. A permittee’s non-response to a request to enter upon
presentation of credentials constitutes a denial of such request, and may result in a
violation of the permit.

J. MONITORING AND RECORDS
1. Samples and measurements taken for the purpose of monitoring must be representative of

the volume and nature of the monitored activity.
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2. The permittee must retain records of all monitoring information, including all calibration
and maintenance records and all original strip chart recordings for continuous monitoring
instrumentation, copies of all reports required by this permit, and records of all data used
to complete the application for this permit, for a period of at least three years from the
date the permit expires or the date the permittee’s authorization is terminated. This
period may be extended by request of the division at any time.

3. Records of monitoring information must include:

SO a0 T

The date, exact place, and time of sampling or measurements;
The individual(s) who performed the sampling or measurements;
The date(s) analyses were performed

The individual(s) who performed the analyses;

The analytical techniques or methods used; and

The results of such analyses.

4. Monitoring must be conducted according to test procedures approved under 40 CFR Part
136, unless other test procedures have been specified in the permit.

K. SIGNATORY REQUIREMENTS

1. Authorization to Sign:

All documents required to be submitted to the division by the permit must be signed in
accordance with the following criteria:

a. For a corporation: By a responsible corporate officer. For the purpose of this
subsection, a responsible corporate officer means:

i

ii.

a president, secretary, treasurer, or vice president of the corporation in charge of
a principal business function, or any other person who performs similar policy- or
decision-making functions for the corporation, or

the manager of one or more manufacturing, production, or operating facilities,
provided, the manager is authorized to make management decisions which govern
the operation of the regulated facility including having the explicit or implicit duty
of making major capital investment recommendations, and initiating and directing
other comprehensive measures to assure long term environmental compliance with
environmental laws and regulations; the manager can ensure that the necessary
systems are established or actions taken to gather complete and accurate
information for permit application requirements; and where authority to sign
documents has been assigned or delegated to the manager in accordance with
corporate procedures.

b. For a partnership or sole proprietorship: By a general partner or the proprietor,
respectively; or

c. For a municipality, state, federal, or other public agency: By either a principal
executive officer or ranking elected official. For purposes of this subsection, a
principal executive officer of a federal agency includes

i

(i) the chief executive officer of the agency, or
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ii. (ii) a senior executive officer having responsibility for the overall operations of a
principal geographic unit of the agency. (e.g., Regional Administrator of EPA)

2. Electronic Signatures

For persons signing applications for coverage under this permit electronically, in
addition to meeting other applicable requirements stated above, such signatures must
meet the same signature, authentication, and identity-proofing standards set forth at
40 CFR § 3.2000(b) for electronic reports (including robust second-factor
authentication). Compliance with this requirement can be achieved by submitting the
application using the Colorado Environmental Online Service (CEOS) system.

3. Change in Authorization to Sign

If an authorization is no longer accurate because a different individual or position has
responsibility for the overall operation of the facility, a new authorization must be
submitted to the division, prior to the re-authorization, or together with any reports,
information, or applications to be signed by an authorized representative.

L. REPORTING REQUIREMENTS

1.

Planned Changes

The permittee shall give advance notice to the division, in writing, of any planned
physical alterations or additions to the permitted facility in accordance with 40 CFR
122.41(l) and Regulation 61.8(5)(a). Notice is required only when:

a.

b.

The alteration or addition to a permitted facility may meet one of the criteria for
determining whether a facility is a new source in 40 CFR 122.29(b); or

The alteration or addition could significantly change the nature or increase the
quantity of pollutants discharged. This notification applies to pollutants which are
subject neither to effluent limitations in the permit, nor to notification requirements
under 40 CFR 122.41(a)(1).

2. Anticipated Non-Compliance

The permittee shall give advance notice to the division, in writing, of any planned
changes in the permitted facility or activity that may result in noncompliance with
permit requirements. The timing of notification requirements differs based on the type
of non-compliance as described in subparagraphs 5, 6, 7, and 8 below.

. Transfer of Ownership or Control

The permittee shall notify the division, in writing, ten (10) calendar days in advance of a
proposed transfer of the permit. This permit is not transferable to any person except
after notice is given to the division.
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a. Where a facility wants to change the name of the permittee, the original permittee
(the first owner or operators) must submit a Notice of Termination.

b. The new owner or operator must submit an application. See also signature
requirements in Part Il.K, above.

c. A permit may be automatically transferred to a new permittee if:

i. The current permittee notifies the Division in writing 30 calendar days in advance
of the proposed transfer date; and

ii. The notice includes a written agreement between the existing and new
permittee(s) containing a specific date for transfer of permit responsibility,
coverage and liability between them; and

iii. The division does not notify the existing permittee and the proposed new
permittee of its intent to modify, or revoke and reissue the permit.

iv. Fee requirements of the Colorado Discharge Permit System Regulations, Section
61.15, have been met.

4. Monitoring reports

6.

Monitoring results must be reported at the intervals specified in this permit per the
requirements of 40 CFR 122.41(l)(4).

Compliance Schedules

Reports of compliance or noncompliance with, or any progress reports on, interim and
final requirements contained in any compliance schedule in the permit, shall be
submitted on the date listed in the compliance schedule section. The fourteen (14)
calendar day provision in Regulation 61.8(4)(n)(i) has been incorporated into the due
date.

Twenty-four hour reporting

In addition to the reports required elsewhere in this permit, 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:

a. Circumstances leading to any noncompliance which may endanger health or the
environment regardless of the cause of the incident;

b. Circumstances leading to any unanticipated bypass which exceeds any effluent
limitations in the permit;

c. Circumstances leading to any upset which causes an exceedance of any effluent
limitation in the permit;
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d. Daily maximum violations for any of the pollutants limited by Part | of this permit.
This includes any toxic pollutant or hazardous substance or any pollutant specifically
identified as the method to control any toxic pollutant or hazardous substance.

e. The division may waive the written report required under subparagraph 6 of this
section if the oral report has been received within 24 hours.

7. Other non-compliance

A permittee must report all instances of noncompliance at the time monitoring reports
are due. If no monitoring reports are required, these reports are due at least annually
in accordance with Regulation 61.8(4)(p). The annual report must contain all instances
of non-compliance required under either subparagraph 5 or subparagraph 6 of this
subsection.

Other information

Where a permittee becomes aware that it failed to submit any relevant facts in a permit
application, or submitted incorrect information in a permit application, or in any report
to the Permitting Authority, it has a duty to promptly submit such facts or information.

M. BYPASS

1.

Bypass not exceeding limitations

The permittees may allow any bypass to occur which does not cause effluent limitations
to be exceeded, but only if it also is for essential maintenance to assure efficient
operation. These bypasses are not subject to the provisions of Part II.M.2 of this permit.
See 40 CFR 122.41(m)(2).

Notice of bypass

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, the
permittee must submit prior notice, if possible at least ten days before the date of
the bypass. ee 40 CFR §122.41(m)(3)(i) and/or Regulation 61.9(5)(c).

b. Unanticipated bypass. The permittee must submit notice of an unanticipated bypass
in accordance with Part Il.L.6. See 40 CFR §122.41(m)(3)(ii) .

Prohibition of Bypass

Bypasses are prohibited and the division may take enforcement action against the
permittee for bypass, unless:

i. the bypass is unavoidable to prevent loss of life, personal injury, or severe
property damage;
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ii. There were no feasible alternatives to the bypass, such as the use of auxiliary
treatment facilities, retention of untreated wastes, or maintenance during normal
periods of equipment downtime. This condition is not satisfied if adequate backup
equipment should have been installed in the exercise of reasonable engineering
judgment to prevent a bypass which occurred during normal periods of equipment
downtime or preventive maintenance; and

iii. proper notices were submitted to the division.
N. UPSET

1. Effect of an upset

An upset constitutes an affirmative defense to an action brought for noncompliance with
permit effluent limitations if the requirements of Part II.N.2. of this permit are met. No
determination made during administrative review of claims that noncompliance was
caused by upset, and before an action for noncompliance, is final administrative action
subject to judicial review in accordance with Regulation 61.8(3)(j).

2. Conditions necessary for demonstration of an Upset

A permittee who wishes to establish the affirmative defense of upset shall demonstrate
through properly signed contemporaneous operating logs, or other relevant evidence
that

a. an upset occurred and the permittee can identify the specific cause(s) of the upset;
b. the permitted facility was at the time being properly operated and maintained; and

c. the permittee submitted proper notice of the upset as required in Part II.L.6.(24-
hour notice); and

d. the permittee complied with any remedial measure necessary to minimize or
prevent any discharge or sludge use or disposal in violation of this permit which has
a reasonable likelihood of adversely affecting human health or the environment. In
addition to the demonstration required above, a permittee who wishes to establish
the affirmative defense of upset for a violation of effluent limitations based upon
water quality standards shall also demonstrate through monitoring, modeling or
other methods that the relevant standards were achieved in the receiving water.

3. Burden of Proof

In any enforcement proceeding, the permittee seeking to establish the occurrence of an
upset has the burden of proof.

O. RETENTION OF RECORDS

1. Post-Expiration or Termination Retention

Copies of documentation required by this permit, including records of all data used to
complete the application for permit coverage to be covered by this permit, must be
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retained for at least three years from the date that permit coverage expires or is
terminated. This period may be extended by request of EPA at any time.

On-site Retention

The permittee must retain an electronic version or hardcopy of the SWMP at the
construction site from the date of the initiation of construction activities to the date of
expiration or inactivation of permit coverage; unless another location, specified by the
permittee, is approved by the division.

P. REOPENER CLAUSE

1.

2.

Procedures for modification or revocation

Permit modification or revocation of this permit or coverage under this permit will be
conducted according to Regulation 61.8(8).

Water quality protection

If there is evidence indicating that the stormwater discharges authorized by this permit
cause, have the reasonable potential to cause or contribute to an excursion above any
applicable water quality standard, the permittee may be required to obtain an individual
permit, or the permit may be modified to include different limitations and/or
requirements.

Q. SEVERABILITY
The provisions of this permit are severable. If any provisions or the application of any

provision of this permit to any circumstances, is held invalid, the application of such provision
to other circumstances and the application of the remainder of this permit shall not be
affected.

R. NOTIFICATION REQUIREMENTS

1.

Notification to Parties

All notification requirements, excluding information submitted using the CEOS portal,
shall be directed as follows:

a. Oral Notifications, during normal business hours shall be to:

Clean Water Compliance Section
Water Quality Control Division
Telephone: (303) 692-3500

b. Written notification shall be to:

Clean Water Compliance Section

Water Quality Control Division

Colorado Department of Public Health and Environment
WQCD-WQP-B2

4300 Cherry Creek Drive South

Denver, CO 80246-1530
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RESPONSIBILITIES

1. Reduction, Loss, or Failure of Treatment Facility

The permittee has the duty to halt or reduce any activity if necessary to maintain
compliance with the effluent limitations of the permit. It shall not be a defense for a
permittee in an enforcement action that it would be necessary to halt or reduce the
permitted activity in order to maintain compliance with the conditions of this permit.

Oil and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the institution of any legal action or
relieve the permittee from any responsibilities, liabilities, or penalties to which the
permittee is or may be subject to under Section 311 (Oil and Hazardous Substance Liability) of
the CWA.

Emergency Powers
Nothing in this permit shall be construed to prevent or limit application of any emergency
power of the division.

Confidentiality

Any information relating to any secret process, method of manufacture or production, or sales
or marketing data which has been declared confidential by the permittee, and which may be
acquired, ascertained, or discovered, whether in any sampling investigation, emergency
investigation, or otherwise, shall not be publicly disclosed by any member, officer, or
employee of the Water Quality Control Commission or the division, but shall be kept
confidential. Any person seeking to invoke the protection of of this section shall bear the
burden of proving its applicability. This section shall never be interpreted as preventing full
disclosure of effluent data.

. Fees

The permittee is required to submit payment of an annual fee as set forth in the 2016
amendments to the Water Quality Control Act. Section 25-8-502 (1.1) (b), and the Colorado
Discharge Permit System Regulations 5 CCR 1002-61, Section 61.15 as amended. Failure to
submit the required fee when due and payable is a violation of the permit and will result in
enforcement action pursuant to Section 25-8-601 et. seq., C.R.5.1973 as amended.

Duration of Permit

The duration of a permit shall be for a fixed term and shall not exceed five (5) years. If the
permittee desires to continue to discharge, a permit renewal application shall be submitted
at least ninety (90) calendar days before this permit expires. Filing of a timely and complete
application shall cause the expired permit to continue in force to the effective date of the
new permit. The permit's duration may be extended only through administrative extensions
and not through interim modifications. If the permittee anticipates there will be no discharge
after the expiration date of this permit, the division should be promptly notified so that it can
terminate the permit in accordance with Part I.A.3.i.

Section 307 Toxics

If a toxic effluent standard or prohibition, including any applicable schedule of compliance
specified, is established by regulation pursuant to Section 307 of the Federal Act for a toxic
pollutant which is present in the permittee's discharge and such standard or prohibition is
more stringent than any limitation upon such pollutant in the discharge permit, the division
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shall institute proceedings to modify or revoke and reissue the permit to conform to the toxic
effluent standard or prohibition
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 to 9 17.5 78.8%
percent slopes
10 Blendon sandy loam, 0 to 3 4.7 21.2%
percent slopes
Totals for Area of Interest 22.3 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits
derived from sedimentary rock

Typical profile
A -0to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water capacity: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent

13
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Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

10—Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blendon and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blendon

Setting
Landform: Terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A -0to 10 inches: sandy loam
Bw - 10 to 36 inches: sandy loam
C - 36 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water capacity: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e

14
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Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No
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Outdoor Storage of Materials Log

Identification Date Date Containment
of Pollutant Onsite Removed Method




Vehicle Equipment Maintenance and Fueling Log

Identification
of Pollutant

Date
Onsite

Date
Removed

Containment
Method




Routine Maintenance Log

Identification Date Date Containment
of Pollutant Onsite Removed Method




Onsite Waste Management Log

Identification Date Date Containment
of Pollutant Onsite Removed Method




Non-Industrial Waste Sources Log

Identification Date Date Containment
of Pollutant Onsite Removed Method




Additional Pollutant Sources Log

Identification Date Date Containment
of Pollutant Onsite Removed Method
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APPENDIX G — SPILL PREVENTION AND RESPONSE PLAN AND
REPORTING INFROMATION
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Spill Prevention and Response Plan

(Sample Plan — This plans has beenproduced to assist the General Contractor. This plan shall be revised and updatedas needed by
the contractorto fit the specificneeds of the construction site and may need to be updated to reflect different type of materials and

chemicals).

General Spill Control Practices

Any hazardous or potentially hazardous material that is brought onto the construction site shall be handled properly to reduce the
potential for stormwater pollution. In an effortto minimize the potential for a spill of petroleum product or hazardous materials to
come in contact with stormwater, the following stepsshall be implemented:

U
U
U

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

A spill control and containment kit shall be provided on the constructionsite

All materials with hazardous properties (such as pesticides, petroleum products, fertilizers, detergents, construction
chemicals, acids, paints, paint solvents, additives for soil stabilization, concrete, curing compounds and additives, etc.) shall
be storedin asecurelocation, under cover and in appropriate, tightly sealed containers whennotin use.

The minimum practical quantity of all such materials shall be kept on the job site and scheduled for delivery as close to time
of use as practical.

All products shall be stored in and used from the original container with the original product label and used in strict
compliance with the instructions on the product label.

All of the productin acontainershall be used before the container is disposed of. All such containers shall be triplerinsed,
with water prior to disposal. The rinse water used in these containers shall be disposed of in amanner in compliance with
State and Federal regulations and shall not be allowed to mix with stormwater discharges. The disposal of excess or used
products shall be in strict compliance with instructions on the product label.

If utilized, temporary onsite fuel tanks for constructionvehicles shall meet all state and federalregulations. Tanks shall have
approved spill containment with the capacity required by the applicable regulations. The tanks shall be in sound condition
free of rust or other damage which might compromise containment. Alltanks in excess of 50 gallons shall be provided with
secondary containment (i.e. containment external to and separate from primary containment). Secondary containment shall
be constructed of materials of sufficient thickness, density and composition so as not to be structurally weakened as aresult
of contact with the fuel stored and capable of containing discharged fuel for a period of time equal to or longer than the

maximum anticipated time sufficient to allow recovery of discharged fuel. The operator / qualified stormwater manager
should familiarize themselves with and follow localand state requirements.

Spill Response Plan
In the event of an accidental spill,immediate action shall be undertaken by the Operatorto contain and remove the spilled material.

N

All hazardous materials, including contaminated soil, shall be disposed of by the Operator in the manner specified by federal,
state and local regulations and by the manufacturer of such products.
Spilled materials shall be cleaned-up by following the procedures outlined by the MSDS.
As soon as possible, the spill shall be reported to the appropriate agencies as required by law. As required under the
provisions of the Clean Water Act, any spill or discharge entering waters of the United States shall be properly reported. Any
spills of petroleum products or hazardous materials in excess of Reportable Quantities as defined by EPA or the state or local
agency regulations, shall be immediately reported to the Colorado Department of Public Health and Environment (CDPHE)
spill reportinglines.

o CDPHEEnvironmental Release and Incident Reporting Line (877) 518-5608.

o National Response Center - (800) 424-8802
The Operator shall prepare a written record of any spill and associated clean-up activities of petroleum products or hazardous
materialsin excessof 1 gallon or reportable quantities, whicheveris less. Ata minimum, the following shall be documented:

Nature of spill, quantity of spill, date/time spill occurred, agency notification if necessary, clean-up procedures used, daily
monitoring (for the following 7 days), photographs, and interview(s) with any witnesses of the event.
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Reporting chemical spills and releases in Colorado
General

For all hazardous substance incidents, local emergency response agencies must be notified.

Releases from fixed facilities

The Superfund Amendments and Reauthorization Act (SARA) Title Ill, requires reporting releases from fixed

facilities

Refer to the SARA Title Il List of Lists, available from the Environmental Protection Agency (EPA), for the

reportable quantity.

The party that owns the spilled material must immediately notify the following agencies or organizations:
¢ National Response Center (NRC) 1-800-424-8802;

o (Colorado Emergency Planning Committee (CEPC), represented by the Colorado Department of Public
Health and Environment (CDPHE) 1-877-518-5608; and

e Local Emergency Planning Committee (LEPC) 1-720-852-6600.

In addition to telephone notification, the responsible party must also send written notification describing the
release and associated emergency response to both the CEPC (in this case, CDPHE) and the LEPC.

Releases from RCRA facilities

Emergency releases from facilities permitted under the Resource Conservation and Recovery Act (RCRA) are
reportable according to the permit requirements.

The permit often requires reporting to CDPHE, even if the amount of the release is less than a reportable
quantity under SARA Title Ill (6 CCR 1007-3 Part 264).

Permitted facilities and generators and transporters of hazardous waste are required to have and implement a
contingency plan that describes the actions facility personnel must take in response to fires, explosions or any
unplanned sudden or non-sudden release of hazardous waste or hazardous waste constituents to air, soil,
surface or ground water at the facility (6 CCR 1007-3 Sections 261, 262, 263, 264 and 265).

Whenever there is an imminent or actual emergency situation, appropriate state or local agencies, with
designated response roles as described in the contingency plan, must be notified immediately.

The National Response Center or government official designated as the regional on-scene coordinator must be
notified immediately if it is determined that the facility has had a release, fire or explosion that could
threaten human health or the environment outside the facility.

CDPHE and local authorities must be notified when the facility is back in compliance and ready to resume
operations. In addition, the facility must send a written report to CDPHE within 15 days of any incident that
requires implementation of the contingency plan. The contingency plan should include current contact
information for notification and submittal of written reports.

Permitted facilities, generators and transporters that store hazardous waste must notify CDPHE within 24 hours
of any release to the environment that is greater than one (1) pound and must submit a written report to
CDPHE within 30 days of the release (6 CCR 1007-3).
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Transportation accidents
Transportation accidents that require reporting:

e Result in a spill or release of a hazardous substance in excess of the reportable quantity (40 CFR Part
302.6)

e Cause injury or death or cause estimated property damage exceeding $50,000.
e (Cause an evacuation of the general public lasting one or more hours.

Those that close or shut down one or more major transportation arteries or facilities or result in fire, breakage,
spillage, or suspected contamination from radioactive or infectious substances must immediately be reported
to the National Response Center.

Refer to the EPA SARA Title Ill List of Lists for those substances that have reportable quantities.

In addition to the NRC being notified, the local emergency number (9-1-1) must be called and CDPHE should be
notified.

Written notification of any transportation accident involving a release of hazardous materials must be provided
to the U.S. Department of Transportation within 30 days (49 CFR Part 171.16)

Since hazardous waste is a subset of hazardous materials, transporters who have discharged hazardous waste
must notify the NRC and provide a written report to the US Department of Transportation as noted in the above
reporting requirements.

The transporter must give immediate notice to the nearest Colorado State Patrol office (8 CCR 1507-8 HMP 5)
and the nearest law enforcement agency if the accident or spill involved a vehicle (42-20-113(3) CRS).

Notification and a written report detailing the ultimate disposition of the discharge of hazardous waste must
also be provided to CDPHE (6 CCR 1007-2 Section 263.30). This may be a duplicate copy of the US Department
of Transportation report

In the event of a spill or discharge of hazardous waste at a transfer facility, the transporter must notify CDPHE
within 24 hours if the spill exceeds 55 gallons or if there is a fire or explosion.

Within 15 days of a reportable incident, the transporter must submit a written report of the incident to CDPHE,
including the final disposition of the material (6 CCR 1007-2 Section 263.40).

Releases of hazardous waste at a transfer facility may also require notification to the National Response Center
and a written report to the U.S. Department of Transportation.

Releases to water

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 (1-877-518-5608) as
required under the Clean Water Act and the Oil Pollution Act.

Releases to air

Any unpredictable failure of air pollution control or process equipment that results in the violation of emission
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control regulations should be reported CDPHE by 10 a.m. of the following working day, followed by a written

notice explaining the cause of the occurrence and describing action that has been or is being taken to correct
the condition causing the violation and to prevent such excess emissions in the future (5 CCR 1001-2 Common
Provisions Regulations Section II.E).

If emergency conditions cause excess emissions at a permitted facility, the owner/operator must provide
notice to CDPHE no later than noon of the next working day following the emergency, and follow by written
notice within one month of the time when emission limitations were exceeded due to the emergency (5 CCR
1001-5, Regulation 3 Part C, Section VII.C.4).

Releases from oil and gas wells

All spills or releases of exploration and production wastes or produced fluids which meet the reporting
thresholds of the Colorado Oil and Gas Conservation Commission (COGCC) Rule 906 shall be reported verbally to
the COGCC within 24 hours of discovery and on the COGCC Spill/Release Report Form 19 within 72 hours of
discovery.

Spills or releases are reportable to the COGCC in the following circumstances:

1) the spill or release impacts or threatens to impact any waters of the state, (which include surface
water, ground water and dry gullies or storm sewers leading to surface water), a residence or occupied
structure, livestock or a public byway;

2) aspill or release in which 1 barrel or more is released outside of berms or other secondary containment;
or

3) any spill or release of 5 barrels or more.

COGCC also requires reportable spills or releases be reported to the surface owner and local
government. Whether or not they are reportable, spills or releases of any size must be stopped, cleaned up,
and investigated as soon as practicable.

If the spill or release impacts or threatens to impact waters of the state, it must also be reported immediately
to CDPHE (25-8-601 CRS).

Releases from storage tanks

Petroleum releases of 25 gallons or more (or any size that causes a sheen on nearby surface waters) from
regulated aboveground and underground fuel storage tanks must be reported to the Division of Oil and Public
Safety (303-318-8547) within 24 hours. If the report is made after business hours, please leave a message on
the technical assistance line for the Division of Oil and Public Safety, and contact the 24 hour CDPHE
Emergency and Incident Reporting Line. This includes spills from fuel dispensers.

Spills or releases of hazardous substances from regulated storage tanks in excess of the reportable quantity (40
CFR Part 302.6) must be reported to the National Response Center and the local fire authority immediately,
and to the Division of Qil and Public Safety within 24 hours. (8-20.5-208 CRS and 7 CCR 1101-14 Article 4).

Owners/operators of regulated storage tanks must contain and immediately clean up a spill or overfill of less
than 25 gallons of petroleum and a spill or overfill of a hazardous substance that is less than the reportable
quantity.

If cleanup cannot be accomplished within 24 hours, the Division of Oil and Public Safety must be notified
immediately (7 CCR 1101-14 Article 4-4).

CDPHE should also be notified in the case of hazardous substance releases as cleanup activities may be covered
by state solid or hazardous waste requirements (6 CCR 1007-2, 6 CCR 1007-3).

Any release that has or may impact waters of the state (which include surface water, ground water and dry
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gullies or storm sewers leading to surface water), no matter how small, must be reported immediately to
CDPHE (25-8-601 CRS).

Releases from pipelines

Releases of five or more gallons of hazardous liquids or carbon dioxide from a pipeline that result in explosion
or fire, cause injury or death or cause estimated property damage (including cost of clean-up and recovery,
value of lost product and property damage) exceeding $50,000 must be reported immediately to the US
Department of Transportation Office of Pipeline Safety (49 CFR Part 195 Subpart B) and the National Response
Center.

Releases of five or more gallons of hazardous liquids or carbon dioxide from interstate pipelines that do not
involve explosion or fire, injury or death or property damage exceeding $50,000 should be reported to the US
Department of Transportation Office of Pipeline Safety within 30 days after the incident.

Releases of natural gas from intrastate pipelines that cause injury or death, property damage in excess of
$50,000 (including the cost of lost product), closure of a public road, or evacuation of 50 or more people must
be reported immediately to the Colorado Public Utilities Commission, Pipeline Safety Group (4 CCR 723-11-2).

Releases of natural gas or liquefied natural gas (LNG) from interstate pipelines that cause injury or death,
property damage in excess of $50,000 (including the cost of lost product), or results in an emergency shutdown
of the facility must be reported immediately to the National Response Center and the US Dept of
Transportation Office of Pipeline Safety.

Releases of oil, petroleum products or other hazardous liquids from interstate and intrastate pipelines that
have or 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). CDPHE
should also be notified of releases to soil, as cleanup activities may be covered by state solid or hazardous
waste requirements (6 CCR 1007-2, 6 CCR 1007-3).

Radiological accidents, incidents, and events

CDPHE must be notified of any condition that has caused or threatens to cause an event, which meets or
exceeds the criteria specified in (6 CCR 1007-1) RH 4.51 and RH 4.52 of the State of Colorado Rules and
Regulations Pertaining to Radiation Control. Reportable events include lost radioactive materials, lost
radiation producing machines, over-exposures to persons, contamination events and fires or explosions
involving radioactive materials.

Depending upon the severity of the event, notification may be required immediately, within 24 hours, or within
30 days. In most cases, a written follow-up report is also required.

If you are unsure of the proper notification requirement, please contact CDPHE immediately. Telephone event
notifications can be made to the CDPHE Radiation Program at any time by calling 1-303-877-9757.

Notification Numbers

Colorado Department of Public Health and Environment toll-free 24-hour environmental emergency and incident reporting
line: (877) 518-5608 (24-hour)

National Response Center
(800) 424-8802 (24-hour)

State Oil Inspector (Colorado Division of Oil & Public Safety-Above & Underground Storage Tank Regulators)
(303) 318-8547
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Rain Gauge Data

Date:

Location:

Reading
in decimal fraction of inches
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CONSTRUCTION STORMWATER SITE INSPECTION REPORT

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? YES NO
(permittee is responsible for ensuring that the inspector is a qualified stormwater manager) |l 1
INSPECTION FREQUENCY
Check the box that describes the minimum inspection frequency utilized when conducting each inspection
At least one inspection every 7 calendar days O
At least one inspection every 14 calendar days, with post-storm event inspections conducted within O
24 hours after the end of any precipitation or snowmelt event that causes surface erosions
o This is this a post-storm event inspection. Event Date: O
Reduced inspection frequency - Include site conditions that warrant reduced inspection frequency O
e Post-storm inspections at temporarily idle sites O
e Inspections at completed sites/area O
o Winter conditions exclusion O
Have there been any deviations from the minimum inspection schedule? YES NO
If yes, describe below. O O

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. ldentify 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

Requiring Corrective Action form

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

Measures

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

O0og|g|OOn
O0og|g|OOn

Other:
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After adequate corrective action(s) and maintenance have been taken, or where a report does not identify
any incidents requiring corrective action or maintenance, the individual(s) designated as the Qualified
Stormwater Manager, shall sign and certify the below statement:

“| verify that, to the best of my knowledge and belief, all corrective action and maintenance items 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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AMENDMENT LOG

Amendment
No.

Date

Brief Description of Amendment

Prepared By
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SUMMARY

1. Beneath a layer of topsoil (root zone), the generalized subsurface profile encountered in the
borings consisted of a combination of granular and cohesive overburden soils underlain by
claystone and sandstone bedrock. Man-placed fill was encountered in one of the borings.
Considering the wide spacings of the borings drilled for this study, it is possible for existing
fill to be present elsewhere on site. Swell-consolidation tests indicate the tested samples of
clay varied from having a nil to high swell potential to a low potential for compression, when
wetted under a 1,000 psf surcharge.

2. Groundwater was not encountered at the time of drilling. When the borings were checked 8
to 9 days later, groundwater was encountered in one of the borings at a depth
approximately 25.1 feet. Fluctuations in the water level may occur with time, particularly
during wetter seasons and after precipitation events.

3. Considering the data obtained from the field and laboratory studies and the nature of the
proposed construction, it is our opinion that a shallow foundation system with a partial
overexcavation of the underlying expansive materials, and complete overexcavation of any
existing fill would perform adequately if the recommendations provided in this report are
followed. The risk for excessive foundation movements is estimated to be relatively low for
a shallow foundation system supported by nonexpansive material. The use of a post-
tensioned slab foundation will result in the reduced risk of associated distress from
foundation movement as compared to a conventional spread footing foundation system,
given the foundation systems ability to be rigid and withstand differential movements.
Foundation recommendations included in this report include post tensioned (PT) slabs and
spread footings based on our understanding of the owner’s preferences.

4. The on-site soils and sandstone bedrock will be suitable for reuse as nonexpansive
structural fill, including for compacted fill beneath foundations, exterior flatwork and
pavements. The existing fill encountered is also suitable for reuse, minus any deleterious
materials. Claystone should be considered unsuitable for use as structural fill. Overlot
grading compaction specification recommendations are included in the report.

5. We recommend drive lanes be constructed with 7 inches of full-depth asphalt pavementor a
composite section consisting of 5 inches of asphalt over 7 inches of aggregate base course.
We recommend parking stalls and other areas restricted to auto traffic be constructed with 6
inches of full-depth asphalt pavement or a composite section consisting of 4 inches of
asphalt over 7 inches of base course. We recommend trash collection areas and other
areas that may have concentrated truck turning movements be paved with a 6-inch thick
portland cement concrete pavement section.

PURPOSE OF STUDY

This report presents the results of a preliminary geotechnical engineering study for the proposed
apartment development in Colorado Springs, Colorado. The study was conducted for the purpose
of developing preliminary recommendations for site grading, foundations and pavements. The
project site is shown on the attached Fig. 1. The study was performed in accordance with our
Proposal No. C20-163R, dated August 4, 2020.
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This report has been prepared to summarize the data obtained during this study and to present our
conclusions and preliminary 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. Once
details regarding the proposed construction have been finalized, to include the site layout and
planned grading, additional study with supplemental field exploration and lab testing will be required
to develop a report with final recommendations. It should be noted that even if the proposed
construction does not change from that described herein, itis still possible for the recommendations

to change if the supplemental field and lab data significantly differs.

PROPOSED CONSTRUCTION

We understand the proposed construction will include nine separate three-story apartment
buildings, a clubhouse with pool, a rental office, and potential garage pods or covered parking
areas. Paved access roadways and parking stalls will also be constructed throughout the site. The
preliminary site layout plan provided (dated 7/28/20) is shown on Fig. 1. The planned site grading
had not been determined at the time of our study; however, we have assumed it would be relatively
minor, with cuts and fills on the order of approximately 2 to 4 feet or less. If the proposed
construction varies significantly from that described above or depicted herein, we should be notified

to reevaluate the recommendations provided herein.

SITE CONDITIONS

The subject site consists of vacant, undeveloped land, bound by Akers Drive to the west,
Constitution Avenue to the south, and Marksheffel Road to the east. Additional vacant land and
commercial development is located to the north. The site slopes gently down to the southeast, and
there was roughly 25 feet of elevation different across the property. The site appeared relatively
undisturbed; however, review of historic aerial photographs indicates some potential site grading
and unknown land use occurred in the 1970’s and 80’s. The site was vegetated with natural

grasses, weeds, yucca, and cacti. There were some deciduous trees along the south property line.

FIELD EXPLORATION

The field exploration of subsurface conditions consisted of drilling a total of 18 borings at the
approximate locations shown on Fig. 1. The borings were drilled on August 24 and 25, 2020. The
locations of the borings were approximated using a handheld GPS unit, and the elevations were
measured using a hand level. The boring logs are presented on Figs. 2 thru 4, and corresponding

legend and notes are presented on Fig. 5.
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The borings were drilled with 4-inch diameter continuous flight augers and were logged by a
representative of Kumar & Associates, Inc. Samples of the soils and bedrock were taken with a 2-
inch I.D. California sampler. The sampler was driven into the various strata with blows from a 140-
pound hammer falling 30 inches. Penetration resistance values, when properly evaluated, provide
an indication of the relative density or consistency of the soils. Depths at which the samples were

taken and the penetration resistance values are shown on the boring logs.

LABORATORY TESTING

Samples obtained from the exploratory borings were visually classified in the laboratory by the
project engineer and samples were selected for laboratory testing. Laboratory testing included
index property tests such as in-situ moisture content and dry unit weight, grain size analysis, and
Atterberg limits. Additional testing included in-situ swell-consolidation and concentration of water
soluble sulfates. The testing was conducted in general accordance with recognized test
procedures, primarily those of the American Society for Testing of Materials (ASTM). Results of the
laboratory testing program are shown on Figs. 2 thru 4, and 6 thru 16, and are summarized on
Table I.

SUBSURFACE CONDITIONS

Beneath a layer of topsoil (root zone), the generalized subsurface profile encountered in the borings
consisted of a combination of granular and cohesive overburden soils, underlain by claystone and
sandstone bedrock. Man-placed fill was encountered in one of the borings. Given the wide
spacings of the borings drilled for this study, it is possible for existing fill to be present elsewhere on
site. The following subsurface descriptions are of a generalized nature to highlight the soil and
bedrock types encountered in the borings drilled for this study. The boring logs should be reviewed

for more detailed information.

Existing Fill: In Boring 11, man-placed fill was encountered to an approximate depth of 7 feet. The
fill consisted of a mixture of clayey sand (SC) and sandy silty clay (CL-ML), and appeared to consist
of reworked on-site soils. Due to the similarity of the natural soil and fill materials, it was not
possible to clearly differentiate between fill and native soils. The fill was slightly moist to moist, and
light brown to brown in color. Our study did not determine the exact lateral or vertical extent of the
fill. Swell-consolidation test results presented on Fig. 9 indicate the tested sample of sandy silty

clay fill had a low swell potential when wetted under a 1,000 psf surcharge.
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Native Granular Soils: The native granular soils encountered were grouped as follows: clayey sand
(SC) with silty-clayey sand (SM-SC), and poorly to well-graded sand with silt (SP-SM, SW-SM) with

silty sand (SM) and occasional gravel. These soils were encountered in 17 of the 18 borings,

beginning at depths ranging from near surface (below topsoil layer) to 10 feet, and extending to
depths ranging from 4 to 22 feet in 10 of the borings, and to the maximum 15 to 30-foot depths
explored in seven of the borings. The native granular soils were slightly moist to very moist, and tan
to brown in color. Sampler penetration blow counts indicate the granular soils are generally
medium dense to very dense. The exception was Boring 9 at a depth of 9 feet, where the granular

soils were very loose (blow count of 3).

Native Clay Soils: Native lean clay (CL) soil with varied amounts of sand were encountered in 15 of

the 18 borings. These soils were encountered beginning at depths ranging from near surface
(below topsoil layer) to 13 feet, and extending to depths ranging from 4.5 feet to 26 feet in 13 of the
borings, and to the maximum 20-foot depth explored in two of the borings. The native clay soils
were slightly moist to moist, and brown, dark brown, and gray in color. Sampler penetration blow
counts indicate the clay soils are medium stiff to hard in consistency. Swell-consolidation test
results presented on Figs. 6 thru 10 indicate the tested samples of clay varied from having a nil to

high swell potential to a low potential for compression, when wetted under a 1,000 psf surcharge.

Bedrock: Sandstone and/or claystone bedrock was encountered in 9 of the borings, beginning at
depths of 9 to 26 feet, and extending to the maximum 15 to 30-foot depths explored. In two of
these borings, the upper few feet of claystone was weathered. The sandstone was poorly
cemented, moist and brown in color. The claystone was slightly moist to moist, and brown to gray
in color. Sampler penetration blow counts indicate the non-weathered bedrock is hard to very hard,
and the weathered claystone is very stiff to hard. Swell-consolidation testing was not performed on
the claystone due to the depth encountered, however, based on our experience in the area, we

recognize that it typically has a similar potential for swell as the tested overburden clay soils.

Groundwater: Groundwater was not encountered at the time of drilling. When the borings were
checked 8 to 9 days later, groundwater was encountered in Boring 8 at an approximate depth of
25.1 feet. Fluctuations in the water level may occur with time, particularly during wetter seasons
and after precipitation events. The borings were backfilled with auger cuttings upon completion of

water level measurements.
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GEOTECHNICAL ENGINEERING CONSIDERATIONS

The site subsurface conditions generally consist of variable depths of granular and clay overburden
soils underlain by sandstone and claystone bedrock. Existing fill was encountered in one of the
borings. The existing fill and the expansive clay and claystone materials are considered unsuitable
as discussed in the paragraphs that follow. Shallow foundations (PT-slab and spread footings) and
slabs placed directly on or near these materials can experience differential movement or excessive
settlement (in the case of existing fill) causing distress if the materials are subjected to changes in
moisture content. The natural granular soils and sandstone encountered are considered suitable

for support of shallow foundations and slabs.

Existing fill: As discussed, it appears that previous land usage has occurred on the site, and it is
unclear as to the extent of site grading that may have occurred. Existing fill was encountered in one
of the borings, and sampler penetration blow counts suggest the fill is relatively compact. Given the
unknown history of the fill, it is our opinion that it should be considered unsuitable for support of the
proposed development unless documentation is available stating the site fills were properly
controlled to the compaction criteria presented in this report. Foundations, floor slabs and
pavements placed on uncontrolled fill can experience large total and differential movement resulting
structural distress, particularly if debris or loose zones are present within the existing fill zone. We
recommend the existing fill, where present in these areas, be overexcavated, moisture conditioned,
and placed back properly compacted. The intent of this recommendation is to provide a low risk of
settlement more than about 1 inch. Based on the properties of the existing fill encountered, it is our

opinion it would be suitable for reuse as structural fill if it is processed and moisture conditioned.

Expansive Soil/Bedrock Considerations: Clay overburden soil varied from having a nil to high swell

potential to a low potential for compression, and was encountered in several of the borings within
the assumed elevation of construction. With the given conditions, the foundation option which
would allow for the least amount of risk of overall movement would be to support the structures with
a deep foundation system end bearing in the underlying bedrock and to use a structurally supported
floor. However, bedrock was not encountered in many of the borings within the 20 to 30-foot depths
explored, suggesting that a deep foundation may be a cost prohibitive option for portions of the site.

Additional field exploration would be required to develop criteria for a deep foundation option.

Considering the data obtained from the field and laboratory studies and the nature of the proposed
construction, it is expected that a shallow foundation system with a partial overexcavation of the

underlying expansive materials would perform adequately if the recommendations provided in this
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report are followed. The risk for excessive foundation movements is estimated to be relatively low
for a shallow foundation system supported by nonexpansive material. Itis anticipated that providing
separation from the expansive materials with a zone of nonexpansive fill will result in a low risk of

swell-related heave of about 1-1/2 inches or less unless extreme wetting of the subgrade occurs.

The use of a post-tensioned slab foundation will result in the reduced risk of associated distress
from foundation movement as compared to a conventional spread footing foundation system, given
the foundation systems ability to be rigid and withstand differential movements. As requested, the
foundation recommendations that follow include PT-slabs and spread footings based on our

understanding of the owner’s preferences.

Acceptable performance of a PT-slab or spread footing foundation will rely on maintaining a
relatively stable moisture content, and minimizing water infiltration into the underlying expansive
clay by providing good surface and subsurface drainage, and using prudent landscaping and
irrigation practices. The use of PT slab foundations or spread footing foundations with slab-on-
grade floors should only be considered if the owner understands and accepts the risk of distress
resulting from some foundation movement even though mitigation measures are used to reduce the

potential for building and foundation distress resulting from ground heave.

Potential Heave: The following discussion presents estimates of ground heave to aid in the

decision making process for selecting a depth of subgrade preparation. The risk of ground heave
and its effect on the foundation can be reduced by providing a zone of compacted nonexpansive fill
directly beneath foundations and floor slabs. Heave estimate calculations can be useful in
evaluating the relative effectiveness of varying the thickness of this prepared fill zone. However,
such calculations cannot address the uncertainty in the potential depth and degree of wetting or

drying that may occur beneath the buildings or the variable swell potential across the site.

We have performed calculations for a range of scenarios of depth of wetting and overexcavation
and backfill combinations to demonstrate the potential for ground heave if the expansive materials
beneath the buildings should be thoroughly wetted to a significant depth, including below the depth
of the prepared fill zone. Fills should consist of the on-site soils, sandstone bedrock or similar
imported nonexpansive materials. The following table presents estimates of potential heave based
on the results of swell-consolidation tests using test and analysis methods generally accepted in the
Colorado Front Range. Both depth of wetting and depth of the prepared nonexpansive fill were

considered as variables in the analysis.
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Calculated Ground Heave (in.)
Assumed Depth of Wetting (ft.)
ALTERNATIVE

5 ft 10 ft 15 ft

No Treatment 2.7 4.3 5.7
3’ Overexcavation 0.8 2.4 3.7
4’ Overexcavation 0.3 1.9 3.3
5’ Overexcavation 0 1.6 2.9

The heave estimate calculations demonstrate that significant heave should be expected if thorough
wetting of the expansive materials below the bottom of the prepared fill zone occurs, particularly if
wetting extends to significant depths. However, our experience indicates the natural materials
underlying the foundations on the large maijority of sites with similar subsurface conditions do not
experience extreme moisture increases to significant depth provided that good surface and
subsurface drainage is designed, constructed and maintained, and that good irrigation practices are
followed. The risk could be further reduced by eliminating landscape irrigation within about 15 to 20
feet of the buildings and limiting irrigation elsewhere on site. Wetting can also occur as a result of
unforeseeable influences such as plumbing leaks or breaks, or adverse surface or subsurface

drainage from adjacent future developments.

With proper site preparation, PT slabs, and shallow spread footing foundations with slab-on-grade
floors should be feasible. Proper site preparation should include complete removal of topsoil and
organic materials, and existing non-engineered fills where present within the proposed building
footprints and beneath other structures, down to the natural soils or bedrock and replacement with
nonexpansive structural fill. Any clay or claystone bedrock encountered within 5 feet of the base of
spread footing foundations and floor slabs and within 4 feet of PT slab foundations (as referenced
from the bottom the lowest portion of the foundation element/rib) should be removed and replaced
with a suitable structural fill. The approximate limits of overexcavation should be evaluated once

the site layout and proposed grading have been determined.

The on-site native soils and sandstone bedrock will be suitable for reuse as nonexpansive fill,
including structural fill beneath foundations, exterior flatwork, pool and pavements. The existing fill
encountered is also suitable for reuse, minus any deleterious materials. The “Site Grading and

Earthwork” section of the report provides additional discussion.
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FOUNDATION RECOMMENDATIONS

PT-Slab Foundations: We assume the PT-slab foundation will be designed in accordance with the

Post-Tensioning Institute’s (PTI) publication "Design of Post-Tensioned Slabs-On-Ground (Third
Edition, 2004)” with the 2008 supplement. The design method is empirical and was developed in
other parts of the country based on assumptions relating clay mineralogy and climate to the soil
swell characteristics. Using the PTI design procedure, the PT-slab foundations are designed for
differential uplift and settlement of the slab edges, relative to the slab center, caused by seasonal

swelling and shrinking cycles of the clay soils supporting the slab.

The PTI design method does not take into account the swell characteristics of highly
overconsolidated clay materials, including soils found along the Colorado front range, which are
prone to swell but are rarely observed to shrink. Nor does the method use direct measurement of
the material swell characteristics, as is routinely done for foundation design in the Colorado front
range area. However, our experience indicates that PT-slabs designed using the PTI design
methods perform well when the slabs are supported on a layer of fill consisting of on-site or
imported moisture-conditioned materials. Because the thickness of the moisture-conditioned fill
generally does not extend to the anticipated depth of potential wetting and uplift, the remaining
untreated expansive materials have the potential to cause uplift. However, the contribution of the
remaining deeper expansive materials to differential uplift is considered to be significantly less than

the shallower materials.

The design and construction criteria presented below should be observed for a PT-slab foundation.

The construction details should be considered when preparing project documents.

1. We recommend that PT-slab foundations be supported on the native granular soils,
sandstone bedrock, or properly compacted nonexpansive fill. Clay or claystone
encountered within 4 feet of the base of the foundation should be removed and replaced
with suitable structural fill in accordance with the criteria presented in the “Site Grading and
Earthwork” section of the report. The base of the foundation should be defined as the
bottom of the lowest element of the PT-slab (the bottom of the foundation ribs would be

considered the lowest point).

2. Any areas of existing fill, loose or soft material encountered within the foundation excavation
should be removed and replaced with structural fill meeting the material and placement

requirements outlined in the “Site Grading and Earthwork” section of this report. New
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structural fill should extend down from the edges of the foundations at a 1 horizontal to 1

vertical projection.

3. PT-slab foundations bearing on compacted suitable fill material placed as recommended

herein should be designed for a maximum allowable bearing pressure of 2,500 psf.

4. Based on the method in PTI’s Third Edition, the PT-slabs should be designed using the

following criteria:

Criteria Center Lift Edge Lift
Moisture variation
5.3 2.6
(em) (ft.)
D|ffer.ent|al swell 0.19 043
(Ym) (in.)
5. The parameters used to calculate these values include a soil suction (pF) of 3.9 and a

Mineral Classification of Zone Ill. These parameters were selected from the PTI design
manual based on soil index parameters; they are not actual measurements or estimates of

soil suction and soil moisture distributions across the site.

6. PT-slab beam elements around the slab perimeters and beneath unheated areas should be
provided with adequate soil cover above their bearing elevation for frost protection. A cover

of at least 30 inches is typically used in this area.

7. Once the building pad area has been prepared as described above, it should be protected

from excessive wetting or drying until after the foundation has been completed.

8. Proper construction is essential for the adequate performance of a PT-slab foundation. We

recommend a contractor experienced in PT-slab construction in this area be retained.

9. A representative of the geotechnical engineer should confirm proper subgrade preparations
have been met prior to placing foundation formwork. Loose or disturbed material should be
removed from the slab subgrade prior to placement of concrete. Placement of structural fill
should be observed and tested by a representative of the geotechnical engineer. In
addition, representatives of the geotechnical and/or structural engineer should check

reinforcement placement immediately prior to concrete placement.
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Spread Footings: As discussed previously, it is our opinion that the proposed buildings may be

founded on spread footings bearing on the native granular soils, sandstone or properly compacted
structural fill. Existing fill and expansive clay and claystone materials will require overexcavation as
discussed in the “Site Grading and Earthwork” section. The design and construction criteria
presented below should be observed for a spread footing foundation system. The construction

details should be considered when preparing project documents.

1. We recommend that spread footing foundations be supported on the native granular soils,
sandstone bedrock, or properly compacted nonexpansive fill. Clay or claystone
encountered within 5 feet of the foundation bearing elevation should be removed and
replaced with structural fill in accordance with the criteria presented in the “Site Grading and

Earthwork” section of the report.

2. Any areas of existing fill, loose or soft material encountered within the foundation excavation
should be removed and replaced with structural fill meeting the material and placement
requirements outlined in the “Site Grading and Earthwork” section of this report. New
structural fill should extend down from the edges of the foundations at a 1 horizontal to 1

vertical projection.

3. Footings supported on the native granular materials or properly compacted structural fill as
recommended herein should be designed for an allowable soil bearing pressure of 2,500

psf.

4, The footings for buildings in areas requiring overexcavation of the clay or claystone should
also be designed for a minimum dead load pressure of 800 psf. In order to satisfy the
minimum dead load pressure and minimum footing width criteria, it may be necessary to
concentrate loads by using a grade beam and pad or similar foundation design. If this
system is used, a void should be provided beneath the grade beams between pads. Wall-

on-grade construction is not acceptable to achieve the minimum dead load.

5. Spread footings should have a minimum footing width of 16 inches for continuous footings

and of 24 inches for isolated pads.
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6. Exterior footings and footings beneath unheated areas should be provided with adequate
soil cover above their bearing elevation for frost protection. Placement of foundations at

least 30 inches below the exterior grade is typically used in this area.

7. Criteria for the lateral resistance of a spread footing placed on native granular materials or
properly compacted structural fill is presented in the “Foundation Walls & Retaining

Structures” section of this report.

8. Continuous foundation walls should be reinforced top and bottom to span an unsupported

length of at least 10 feet.

9. Granular foundation soils should be densified with a smooth vibratory compactor prior to

placement of formwork and reinforcing steel.

10. A representative of the geotechnical engineer should confirm proper subgrade preparations
have been met prior to placing foundation formwork. Loose disturbed material should be
removed from the foundation subgrade prior to placement of concrete. Placement of
structural fill should be observed and tested by a representative of the geotechnical
engineer. In addition, representatives of the geotechnical and/or structural engineer should

check reinforcement placement immediately prior to concrete placement.

SITE SEISMIC 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.

FLOOR SLABS

The native granular soils, sandstone bedrock, or reconditioned fill are suitable to support light to
moderately loaded slab-on-grade construction. Where shallow expansive clay or claystone is present
near the proposed floor slab elevation, floor slabs will present a difficult problem because sufficient
dead load cannot be imposed on them to resist the uplift pressure generated when the materials are
wetted and expand. The most positive method to avoid damage as a result of floor slab movement is
to construct a structural floor above a well-ventilated crawl space. Based on the moisture-volume

change characteristics of the materials encountered, we believe slab-on-ground construction may be
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used in conjunction with buildings that will utilize spread footing foundations, provided the risk of
distress resulting from slab movement is accepted by the owner. The “Geotechnical Considerations”

section discusses the anticipated movement potential.

The following measures should be taken to reduce the damage which could result from movement

should the underslab materials be subjected to moisture changes.

1. Existing fill, clay and claystone, where encountered below the floor slab, should be
overexcavated and replaced with suitable nonexpansive fill per the depths and criteria

presented in the “Site Grading and Earthwork” section of the report.

2. Floor slabs should be separated from all bearing walls and columns with expansion joints

which allow unrestrained vertical movement.

3. Applicable for buildings that will require overexcavation of clay or claystone, interior non-
bearing partitions resting on floor slabs should be provided with slip joints at the bottoms so
that, if the slabs move, the movement cannot be transmitted to the upper structure. This
detail is also important for wallboards, stairways and door frames. Slip joints which will allow

at least 2 inches of vertical movement are recommended.

4. Floor slabs should not extend beneath exterior doors or over foundation grade beams, unless

saw cut at the beam after construction.

5. Floor slab control joints should be used to reduce damage due to shrinkage cracking. The
appropriate joint spacing is dependent on slab thickness, concrete aggregate size and slump,
and should be consistent with recognized guidelines such as those of the Portland Cement
Association (PCA) or American Concrete Institute (ACI). The joint spacing and any
requirements for slab reinforcement should be established by the designer based on

experience and the intended slab use.

6. If moisture-sensitive floor coverings will be used, mitigation of moisture penetration into the
slabs, such as by use of a vapor barrier, may be required. If an impervious vapor barrier
membrane is used, special precautions will be required to reduce potential differential curing
problems which could cause the slabs to warp. Section 302.1R of the ACI Manual of

Concrete Practice addresses this topic.
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7. All plumbing lines should be tested before operation. Where plumbing lines or other slab
protrusions enter through the floor, a positive bond break should be provided. Flexible

connections should be provided for slab-bearing mechanical equipment.

The precautions and recommendations itemized above will not prevent the movement of floor slabs if
the underlying expansive materials are subjected to alternate wetting and drying cycles. However,

the precautions should reduce the damage if such movement occurs.

FOUNDATION WALLS AND RETAINING STRUCTURES

Foundation walls and retaining structures which are laterally supported and can be expected to
undergo only a moderate amount of deflection should be designed for a lateral earth pressure
computed on the basis of an equivalent fluid unit weight of 55 pcf for backfill consisting of the on-
site granular soils, or 50 pcf if a imported CDOT Class | structural backfill is used. Cantilevered
retaining structures which can be expected to deflect sufficiently to mobilize the full active earth
pressure condition should be designed for a lateral earth pressure computed on the basis of an
equivalent fluid unit weight of 45 pcf for backfill consisting of the on-site granular soils, or 40 pcf for
CDOT Class | structural backfill.

All foundation and retaining structures should be designed for appropriate hydrostatic and
surcharge pressures such as adjacent buildings, traffic, construction materials and equipment. The
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.

The lateral resistance of a foundation or retaining wall footing placed on undisturbed native granular
soils or properly compacted structural fill material will be a combination of the sliding resistance of
the foundation 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 0.3. Passive pressure against the sides of the footings may be

calculated using an allowable equivalent fluid unit weight of 180 pcf.

The onsite soils, minus any clay soils or claystone, are suitable for use as wall backfill. Imported
granular wall back fill, if used, should meet the requirements of a CDOT Class | structural backfill
with less than 20% passing the No. 200 sieve. Proposed material should be approved by the

geotechnical engineer prior to use.
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The granular backfill behind foundation and retaining walls should be sloped from the base of the
wall at an angle of at least 45 degrees from the vertical. Backfill should be placed in uniform lifts
and compacted to the criteria presented in the “Site Grading and Earthwork” section of the report.
Care should be taken not to overcompact the backfill since this could cause excessive lateral
pressure on the walls. Some settlement of deep foundation wall backfills will occur even if the

material is placed properly.

EXTERIOR FLATWORK

The following discussion applies to areas where shallow expansive clay or claystone is present near
the proposed foundation, floor slab, pavement or pool grades. The limits should be evaluated once
the site layout and proposed grading have been determined.

It is extremely important that exterior flatwork and pavements be isolated from the building
foundations and other structures. Many problems associated with expansive materials are related
to ineffective isolation between pavements and exterior slabs relative to foundation-supported
components of structures. Careful design detailing is necessary at locations such as exterior
stairway landings and entry points.

We recommend subgrade preparation beneath exterior flatwork immediately adjacent to the
buildings and pool, and within a 10-foot zone around the perimeter of the buildings and pool
including sidewalks and patio areas, where reduction of heave potential is considered critical be
done to the same requirement of overexcavation required for the structure, including depth of
overexcavation and backfilling with compacted fill.

In pavement areas, we recommend the clay and claystone materials be removed and replaced with
nonexpansive fill where encountered within 2 feet of the pavement grade. If the client can tolerate a
greater risk of movement, subgrade preparation for exterior flatwork may be done as per the
pavement subgrade requirements. Reference the “Pavement Design” section of this report for
additional discussion. Proper surface drainage measures as recommended in “Surface Drainage”
section of this report are also critical to reducing moisture or frost-related movement.

Upward heave-related movement or settlement of fill of exterior flatwork adjacent to the building or
pool may result in adverse drainage conditions with runoff directed toward the structure. In addition,
upward movement of exterior flatwork may restrict movement of outward swinging doors. Site
grading and drainage design should consider those possibilities, particularly at entryways. Positive
drainage and grades should be maintained throughout the life of the facility.
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WATER SOLUBLE SULFATES

The concentration of water soluble sulfates measured in samples of the on-site soils obtained from
the borings ranged from less than 0.01% to approximately 0.03%. These concentrations of water
soluble sulfates represent Class 0 severity exposures to sulfate attack on concrete exposed to
these materials. The degree of attack is based on arange of Class 0, Class 1, Class 2, and Class 3
severity exposure as presented in ACl 201. Based on the laboratory data and our experience, we
believe special sulfate resistant cement will not be required for concrete exposed to the on-site
soils. Concrete containing Type | or I/ll cement is commonly used in the area, and is recommended

for this project due to its availability.

SWIMMING POOL

Boring 1 was drilled in the vicinity of pool area, and encountered granular soil types to a depth of 13
feet, followed by clay and claystone. The granular soils are considered to be suitable for the
proposed construction. Any clay or claystone encountered within 5 feet of the pool will require
overexcavation and replacement with nonexpansive fill as described below. Proper design and
construction of below-ground pool structures is critical to their satisfactory performance. Based on
the subsurface conditions, we suggest the following precautions be taken in the design and

construction of the proposed pool.

1. The pool should be designed and constructed to withstand some differential movement

without serious cracking.

2. Clay and claystone encountered within 5 feet beneath the pool bottom should be removed
and replaced with a suitable nonexpansive fill, compacted in accordance with the “Site
Grading and Earthwork” section of this report. The determined overexcavation depth should
be uniform within the pool footprint to reduce the potential for excessive differential
settlements. The overexcavation limits should also follow the criteria discussed in the
“Exterior Flatwork” section of the report, as applicable for the deck and any adjacent

flatwork.

3. A minimum 6-inch free-draining gravel layer above a bituminous liner or equivalent
impermeable membrane should be placed beneath the pools. The drainage layer should
slope to a drain line or collection point from which water can be removed by pumping or
gravity drainage. The pool should be designed to resist hydrostatic uplift forces. The pool

designer should determine the suitability/ requirements of any underdrain systems.
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4. A water-tight joint should be provided between the pool and deck so that water splashed
from the pool will not infiltrate into the pool backfill soils. The deck should be properly
maintained, including sealing of cracks which develop on the deck while the pool is in

service, to mitigate water infiltration.

5. The pool deck and adjoining area should be sloped to drain away from the pool and to
minimize ponding and infiltration of moisture into the subsoils. Lawn irrigation should be
kept to a minimum adjacent to the pool. Landscape not requiring irrigation may be

considered as an alternative to lawn in areas surrounding the pool.

The above measures will not eliminate the risk of damage to the pool and deck due to movement of
subgrade materials, but should reduce the amount of subsurface materials becoming wetted, which

should help reduce potential movement due to wetting of the subgrade materials.

UNDERDRAIN SYSTEM

For Below Grade Space: Based on our understanding that there will be no basement or below

grade space, it is our opinion an underdrain system will not be necessary for the apartment
buildings and other on-site buildings. If the proposed construction differs from our assumptions, we

should be consulted to reevaluate the recommendations for an underdrain in these areas.

For Building Pads Requiring Overexcavation: Depending on the final site layout and grading, for

buildings that will require overexcavation of the expansive clay or claystone materials, the base of
the fill zone may require an underdrain system. If the overexcavation is limited to only a portion of
the building footprint, or if the remaining thickness of native clay is limited below the overexcavation
zone, it is our opinion an underdrain would not be necessary. This should be evaluated as part of

the final design.

SURFACE DRAINAGE

Proper surface drainage is very important for acceptable performance of the buildings during
construction and after the construction has been completed. Drainage recommendations provided
by local, state and national entities should be followed based on the intended use. The following
recommendations should be used as guidelines and changes should be made only after

consultation with the geotechnical engineer.
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1. Excessive wetting or drying of foundation and slab subgrades should be avoided during
construction.
2. The prepared subgrade will have an increased swell potential if it is allowed to dry between

completion of the subgrade preparation and when it is covered with concrete and/or
backfilled. We recommend the surface of the subgrade be protected with a loose soil layer
to reduce drying. Subgrade that is exposed for extended periods of time should be
scarified, moisture conditioned and removed/recompacted as necessary prior to placement

of concrete.

3. The ground surface surrounding the exterior of the buildings and other structures should be
sloped to drain away from the foundations in all directions. We recommend a minimum
slope of 12 inches in the first 10 feet in unpaved areas. Site drainage beyond the 10-foot
zone should be designed to promote runoff and reduce 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 in backfill material or in a zone within 10 feet of

foundations or foundation walls, whichever is greater.

5. Roof downspouts and drains should discharge well beyond the limits of all backfill.

6. Lawn sprinkler heads and landscaping which requires typical irrigation should be located at
least 10 feet from foundations. Irrigation schemes are available which allow placement of
lightly irrigated landscape near foundations in moisture sensitive soil areas. Drip irrigation
heads with main lines located at least 10 feet from the foundations are acceptable provided

irrigation quantities are limited.

7. Plastic membranes should not be used to cover the ground surface adjacent to foundation

walls. A pervious geotextile may be used to inhibit weed growth.

8. Raised landscape edging should have periodic openings to prevent ponding of water.
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9. If the nearby ground surface slopes towards a building, we recommend a swale be
constructed to intercept and redirect surface runoff around and away from the building. The
swale should be located a minimum of 10 feet from the foundation, and should be graded at

a minimum 2% slope.

PAVEMENT DESIGN

Subgrade Materials: Based on the results of the field exploration and laboratory testing programs,

the pavement subgrade materials encountered at the site classify as A-1-a, A-1-b, A-2-4, A-4, A-6
and A-7-6 with group indices ranging from 0 to 20 in accordance with the American Association of
State Highway and Transportation Officials (AASHTO) soil classification system. An R-value of 5
and a resilient modulus value of 3,025 psi were assumed for design of flexible pavements, and a
subgrade modulus of 50 pci was assumed for design of rigid pavements. The pavement design has
also assumed any clay and claystone materials encountered within 2 feet of pavement grade would

be removed and replaced with suitable nonexpansive fill.

Design Trafficc We have not been provided with site specific traffic numbers for the planned

pavement areas. For pavement thickness design calculations, we have assumed an equivalent 18-
kip daily load application (EDLA) of 15 for drive lanes subject to vehicle traffic and infrequent
moderate to heavy vehicles, such as fire trucks and trash trucks, and an EDLA of 5 for the parking
stalls restricted to automobile traffic. Ifitis determined that actual traffic is significantly different, we

should be contacted to reevaluate the pavement thickness design.

Pavement Sections: Asphalt pavement sections were determined in accordance with the 1993

AASHTO pavement design procedures. Based on this procedure, we recommend drive lanes be
constructed with 7 inches of full-depth asphalt pavement or a composite section consisting of 5
inches of asphalt over 7 inches of aggregate base course. We recommend parking stalls restricted
to auto traffic be constructed with 6 inches of full-depth asphalt pavement or a composite section

consisting of 4 inches of asphalt over 7 inches of base course.

We recommend trash collection areas and other areas that may have concentrated truck turning
movements be paved with a 6-inch thick portland cement concrete pavement section. The use of a
flexible pavement in these areas could result in pavement fatigue cracking and/or rutting/shoving of
the pavement due to the concentrated wheel loads. A 6-inch portland cement concrete pavement
section may also be considered in lieu of an asphalt pavement section for other pavements in the

development.
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Subgrade Preparation: Fill placed for support of pavements should meet the material and

compaction requirements for structural fill presented in the “Site Grading and Earthwork” section of

this report.

To reduce the potential magnitude of pavement heave and distress caused by swelling of the clays
and shallow claystone bedrock, we recommend these materials be removed and replaced with
nonexpansive fill where encountered within 2 feet of the pavement grade. At the base of the
overexcavation, the entire subgrade area should be overexcavated scarified to a depth of 12
inches, moisture conditioned as necessary, and compacted to 95% of the standard Proctor (ASTM
D698) maximum dry density. Increasing the depth of moisture conditioning would further reduce

the magnitude of potential movements.

The pavement subgrade should be proofrolled with a heavily loaded pneumatic-tired vehicle or a
heavy, smooth drum roller compactor. Pavement design procedures assume a stable subgrade.
Areas that deform excessively under heavy wheel loads are not stable and should be removed and

replaced to achieve a stable subgrade prior to paving.
Drainage: The collection and diversion of surface drainage away from paved areas is extremely
important to the satisfactory performance of pavement. Drainage design should provide for the

removal of water from paved areas and prevent the wetting of the subgrade soils.

Pavement Materials: The asphalt pavement should consist of a bituminous material which meets

the requirements of the Pikes Peak Region Asphalt Paving Specifications. Given the assumed
traffic loading, we recommend the mix have a binder grade of PG 58-28 or PG 64-22, and a design
gyration (Ndes) of 75. In the event that a PG 64-22 asphalt binder is used in the mix, the asphalt
section will provide adequate structural support but will be subject to a higher potential for low
temperature related transverse cracking. The mix grading should consist of a Grading S for the

lower lifts, and a grading SX for the top lift. Grading S may also be acceptable for the top lift.

Aggregate base course should be a Class 6 material conforming to the requirements presented in
Section 703.03 of the CDOT Standard Specifications for Road and Bridge Construction.

Concrete pavement should meet the requirements of a Class P Mix, per Section 601 of the CDOT
Standard Specifications, and should be based on a mix design established by a qualified engineer.

The concrete should contain transverse joints not greater than 12 to 15 feet on centers and
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longitudinal joints no greater than 14 feet. The joints should be hand formed, sawed or formed by
premolded filler. The joints should be at least 1/4 of the slab thickness. Expansion joints should be
provided at the end of each construction sequence and between the concrete slab and adjacent
structures. Expansion joints where required, should be filled with a %2 inch-thick asphalt
impregnated fiber. Concrete should be cured by protecting against loss of moisture, rapid
temperature changes and mechanical injury for at least three days after placement. The concrete
sections presented above are assumed to be unreinforced. Providing dowels at construction joints
would help reduce the risk of differential movements between panel sections. Providing a grid mat
of deformed rebar or welded wire mesh within the concrete pavement section would assist in
mitigating corner breaks and differential panel movements. If a rebar mat is installed, we
recommend that the bars be placed in the lower half of the pavement section. Also, if reinforcing is
used, we have commonly seen No. 4 rebar placed at 24-inch center in each direction, however, we

recommend that a structural engineer evaluate the placement and spacing of rebar if needed.

Maintenance: Periodic maintenance of paved areas is critical to achieve the design life of the
pavement. Crack sealing should be performed annually as new cracks appear. Chip seals, fog
seals, or slurry seals applied at approximate intervals of 3 to 5 years are usually necessary for
asphalt. As conditions warrant, it may be necessary to perform patching and overlay at

approximate 10-year intervals.

SITE GRADING AND EARTHWORK

Temporary Excavations: We recommend temporary excavation slopes be constructed in

accordance with OSHA regulations. In accordance with OSHA criteria, the on-site native granular
soils and existing fill should be considered a Type C soil due to the variability of material properties.
The native clay soils classify as a Type B material, however, considering the intermittent
occurrence of the clays, we recommend the overburden soils as a whole be considered a Type C
material. The sandstone and claystone should be considered a Type B material. Temporary
unretained excavations should have slopes no steeper than 1.5:1 (H:V) in Type C soils and 1:1 in
Type B materials. 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 depth be designed by a professional engineer. If soils different from those indicated in this
report are encountered, the OSHA soil type may vary and the required cut slopes may need to be

adjusted. A contractor’'s competent person should make decisions regarding cut slopes.
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Excavated slopes may soften or loosen due to construction traffic and erode from surface runoff.
Measures to keep surface runoff from excavation slopes, including diversion berms, should be

considered.

Excavation Considerations: In our opinion, the overburden soils and near surface bedrock

encountered in the exploratory borings drilled for this study can be excavated with heavy-duty
construction equipment with rippers. ltis possible that localized, harder lenses of bedrock may be
encountered within the excavation in portions of the site, and in particular confined excavations
such as trench cuts. If harder rock is encountered, hydraulic chiseling may be required. Based on
the subsurface conditions encountered, we do not anticipate dewatering to be necessary during

construction.

Cut and Fill Slopes: Permanent cut and fill slopes should not be steeper than 3:1 (horizontal to

vertical). Slopes will generally be stable at 2:1; however, 2:1 slopes will be prone to increased
surface erosion and it will be difficult to maintain vegetation on them. The risk of slope instability will
be significantly increased if seepage is encountered in cuts. If seepage is encountered in
permanent excavations, an investigation should be conducted to determine if the seepage will

adversely affect the cut stability.

Good surface drainage should be provided for all permanent cuts and fills to direct the surface
runoff away from the slope faces. Permanent cut and fill slopes and other stripped areas should be
protected against erosion by revegetation or other means. Fills should be benched into hillsides
exceeding 4 horizontal to 1 vertical. Site grading should be planned to provide positive surface

drainage away from all building and pavement areas.

No formal stability analyses were performed to evaluate the slopes recommended above.
Published literature and our experience with similar cuts and fills indicate the recommended slopes
should have adequate factors of safety. If a detailed stability analysis is required, we should be

notified.

Fill Material: Unless specifically modified in the preceding sections of this report, the following
recommended material and compaction requirements are presented for structural fills on the project
site. A geotechnical engineer should evaluate the suitability of all proposed fill materials for the

project prior to placement.
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1. Nonexpansive Structural Fill: With proper moisture conditioning, the on-site native granular
soils, clay soils, and sandstone bedrock will be suitable for reuse as nonexpansive fill,
including structural fill beneath foundations, exterior flatwork, pool and pavements. The
existing fill encountered is also suitable for reuse, minus any deleterious materials.
Claystone should be considered unsuitable for use as structural fill. New fill should extend

down from the edge of footings at a minimum 1:1 horizontal to vertical projection.

Imported structural fill, if required, should consist of nonexpansive soil material having a
maximum of 50% passing the No. 200 sieve, and a maximum plasticity index of 15. (We
recognize that some of the tested samples of the onsite soils do not meet these
specifications; however, given the properties, it is our opinion they would be acceptable for
reuse as structural fill, if properly moisture conditioned.) Import fill source materials not
meeting the above liquid limit and plasticity index criteria may be acceptable (provided the
minimum percentage passing the No. 200 sieve is satisfied) if the swell potential when
remolded to 98% of the ASTM D 698 (standard Proctor) maximum dry density at optimum
moisture content under a 200 psf surcharge pressure does not exceed 1%. Evaluation of
potential sources would then require determination of laboratory moisture-density
relationships and swell consolidation tests on remolded samples, thereby adding time and

cost to evaluate proposed fill materials.

2. Reuse of Claystone Bedrock: The claystone will be expansive when placed in a compacted
condition and are not suitable for use as nonexpansive fill. Placement of excavated
claystone should be should be limited to nonstructural areas such as landscape areas to the
extent practical. If necessary elsewhere, placement of these materials should be limited to
deeper fills, and placed at depths 5 feet or greater from the base of foundation in
building/structure locations, and 2 feet or greater in pavement areas. Claystone placed as
fill should only be used if it is processed into a soil like material, with a maximum particle

size of 2 inches.

3. 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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4, Material Suitability: All fill material should be free of vegetation, brush, sod, trash and
debris, and other deleterious substances, and should not contain rocks or lumps having a

diameter of more than 6 inches.

5. Subgrade Preparation: The ground surface shall be stripped of vegetation/organics prior to
fill placement. The resulting ground surface should be scarified to a depth of 12 inches,
moisture conditioned as necessary, and compacted in a manner specified below for the
subsequent layers of fill. Loose or unstable soils shall be removed, where present, in order

to provide a stable platform prior to placement of fill.

6. Existing Fill: Existing fill was encountered in one of borings (Boring 11) to an approximate
depth of 7 feet. Any existing fill encountered should be considered unsuitable for support of
foundations, floor slabs, retaining walls and pavements, unless documentation can be
provided stating in was properly compacted. We recommend the existing fill, where present
in these areas, be overexcavated, moisture conditioned, and placed back properly

compacted.

7. Overexcavation of Expansive Clay and Claystone: We recommend the expansive clays and
claystone bedrock be overexcavated and replaced with a nonexpansive structural fill where
present within 5 feet of the bottom of spread footing foundations, floor slabs and the pool.
For PT slab foundations, we recommend a 4-foot overexcavation, as referenced from the
bottom the lowest portion of the foundation element/rib. As discussed in the “Exterior
Flatwork” section, the overexcavation zone should also extend 10 feet beyond each building
where exterior flatwork is located, including sidewalks and patio areas, and where reduction
of heave potential is considered critical. Depending on the amount of site grading planned,
partial or no overexcavation may be applicable provided there is adequate separation
between the foundation bearing elevation and the expansive materials. For pavement areas
and other areas with movement sensitive exterior flatwork, we recommend a minimum 2-
foot overexcavation and replacement. The anticipated areas that may require
overexcavation should be evaluated during the final study once the site layout and proposed
grading has been determined. It is expected that once grading and excavations begin, we
are present on site to observe test pits and assist the contractor in determining the limits of

overexcavation that will be required.
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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 Standard Proctor
Maximum Dry Density (ASTM D 698)
Building Pads and all areas with fill depths 100%
greater than 10 feet
Floor Slab Subgrade 98%
Foundation Wall Backfill 95%
Swimming Pool Subgrade 98%
Beneath Pavement Areas/Exterior 95%
Flatwork/Utility Trenches
Retaining Wall Subgrade 98%
Retaining Wall Backfill 95%
Landscape and Other Misc. Overlot Fill Areas 95%
Compaction of granular soils should be achieved at a moisture content within +/- 2% of the
optimum. Clay and claystone materials should be placed at a moisture content within 0% to
+4% of the optimum.

DESIGN AND CONSTRUCTION SUPPORT SERVICES

Kumar & Associates, Inc. should be retained to review the project plans and specifications for
conformance with the recommendations provided in our report. We are also available to assist the
design team in preparing specifications for geotechnical aspects of the project, and performing

additional studies if necessary to accommodate possible 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 preliminary geotechnical related

design and construction criteria for the project. The conclusions and recommendations submitted in

Kumar & Associates, Inc. ©



-25-

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, and the 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.

The scope of services for this project does not include identification of contaminated or hazardous
materials or conditions. If the owner is concerned about the potential for such contamination, other

studies should be undertaken.

Swelling soils occur on this site. Such materials are stable at their natural 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.

DPC:bj
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SAMPLE OF: Lean CLay (CL)
FROM: Boring 2 @ 2’
WC = 6.8 %, DD = 104.7 pcf
5 —-200 = 93 %, LL = 39, Pl = 16
S
4
- EXPANSION UNDER CONSTANT
o PRESSURE UPON WETTING
& 3
%]
|
3
e 2
<
a
|
2
Z 1
(@]
(&)
0
—e
=1
A 1.0 APPLIED PRESSURE — KSF 10 100
SAMPLE OF: Lean Clay (CL)
FROM: Boring 5 @ 4’
WC = 16.6 %, DD = 100.1 pcf
2 —200 = 97 %, LL = 42, Pl = 18
S
1
- EXPANSION UNDER CONSTANT
] PRESSURE UPON WETTING
5 o
%]
|
5
2 1
<
|
|
2
z —2
o
O
These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D-4546.
A 1.0 APPLIED PRESSURE — KSF 10 100
20-2-194 Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 6




V:\Projects\ 2020\ 20-2-194 Watermark at Colorado Springs—Akers Drive\Drafting\202194-06 to 10.dwg

September 08, 2020 — 03:43pm

SAMPLE OF: Lean Clay with Sand (CL)
FROM: Boring 6 @ 9’
WC = 11.7 %, DD = 100.2 pcf
—-200 = 76 %, LL = 36, Pl = 15
S
3
- EXPANSION UNDER CONSTANT
o PRESSURE UPON WETTING
& 2
[%2]
|
3
SN
<
a
|
o
2 o o
(@]
(&)
-1
-2
A 1.0 APPLIED PRESSURE — KSF 10 100
SAMPLE OF: Sandy Silty Clay (CL—ML)
FROM: Boring 8 @ 2’
WC = 5.2 %, DD = 108.6 pcf
—-200 = 583 %, LL = 29, PI = 7
S
1
ADDITIONAL COMPRESSION
- UNDER CONSTANT PRESSURE
S DUE TO WETTING
0
[%2]
|
5
2 1
<
|
|
2
z —2
o
O
=3
These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D-4546.
A 1.0 APPLIED PRESSURE — KSF 10 100
20-2-194 Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 7
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100

SAMPLE OF: Lean Clay with Sand (CL)
FROM: Boring 9 @ 4’
WC = 14.8 %, DD = 110.6 pcf
—-200 = 72 %, LL = 31, Pl = 12
S
1
ADDITIONAL COMPRESSION
o UNDER CONSTANT PRESSURE
g DUE TO WETTING
0
[%2]
|
3
2 1
<
a
|
2
Zz —2
(@]
(&)
-3
-4
A 1.0 APPLIED PRESSURE — KSF 10
SAMPLE OF: Lean Clay with Sand (CL)
FROM: Boring 10 @ 2’
WC = 15.9 %, DD = 112.3 pcf
—-200 = 74 %, LL = 38, PI = 17
S
1
- EXPANSION UNDER CONSTANT
] PRESSURE UPON WETTING
5 o
[%2]
|
5
2 1
<
|
|
2
z —2
o
O
These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D-4546.

A 1.0

APPLIED PRESSURE - KSF 10

100

20-2-194 Kumar & Associates

SWELL—CONSOLIDATION TEST RESULTS

Fig. 8
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SAMPLE OF: Fill: Sandy Silty Clay (CL—ML)
FROM: Boring 11 @ 4’
WC = 6.2 %, DD = 127.9 pcf
—-200 = 62 %, LL = 23, PI = 5
S
1
- EXPANSION UNDER CONSTANT
o PRESSURE UPON WETTING
& o
%]
|
3
2 1
<
a
|
2
Zz —2
(@]
(&)
A 1.0 APPLIED PRESSURE — KSF 10 100
SAMPLE OF: Sandy Lean Clay (CL)
FROM: Boring 15 @ 4’
WC = 11.0 %, DD = 116.4 pcf
—-200 = 69 %, LL = 36, PI = 17
S
1
- EXPANSION UNDER CONSTANT
] PRESSURE UPON WETTING
5 o
%]
|
5
2 1
<
|
|
2
z —2
o
O
These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D-4546.
A 1.0 APPLIED PRESSURE — KSF 10 100
20-2-194 Kumar & Associates SWELL—CONSOLIDATION TEST RESULTS Fig. 9
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These test results apply only to the
samples tested. The testing report
shall not be reproduced, except in
full, without the written approval of
Kumar and Associates, Inc. Swell
Consolidation testing performed in
accordance with ASTM D—4546.

SAMPLE OF: Sandy Lean Clay (CL)
FROM: Boring 16 @ 4’

WC = 7.5 %, DD = 96.7 pcf
—-200 = 65 %, LL = 35, Pl = 15

ADDITIONAL COMPRESSION

UNDER CONSTANT PRESSURE
DUE TO WETTING

1.0

APPLIED PRESSURE - KSF 10

100
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20-2-194

Kumar & Associates

SWELL—CONSOLIDATION TEST RESULT

Fig. 10




HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN__ 15 MIN_ 6OMIN 19MIN AMIN  1MIN #100 450 #40 #30 #16_ 410 48 3/8"  3/4" 11/2" 3 576" 87
|
I / 1
20 ; i } 10
-/ |
80 I / 1 | 20
I I I
70 -/ } ‘ 30
/ | i
60 ! | | 40
2 / i i I g
a 1 1 =
2 /o 1 ‘ &
s 50 ‘ ‘ i 50 =
g / i i \ 2
= 40 // 1 1 ‘ 6 &
1 1 |
| | I
30 § § | 70
1 s |
20 . . : 80
| : :
10 I ] ! 90
| | ;

o L1 LIl | I | | (1 | | (I [N | I I 100
.001 002 005  .009 019 037 0 %0 300 . .600  f.18 1236 4 9.5 19 38.1 2 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 64 % SILT AND CLAY 36 %
LIQUID LIMIT 27 PLASTICITY INDEX 10
SAMPLE OF: Clayey Sand (SC) FROM: Boring 1 @ 4’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 45 MIN 15 MIN 6OMIN 19MIN AMIN  1MIN 200 100 50 #40 #30 6 #1 3/8"  3/4" 11/2" 3" S"6” 87
|
//, | : ;
20 . | T 10
/ ; 1 |
80 I 1 | 20
I I I
70 } } ‘ 30
__— | | 1
————
T —— ‘ ‘ ] 0 g
2 I I I g
2 : : \ £
e 50 : : f s0 =
|
g I I I E
= a0 | | ! o &
I I }
I I |
30 § § | 70
| |
I I |
20 ! ! } 80
1 i i
10 } } } 20
I I I
o L1 [N | I | | (1 | | (- [ | N Y 100
.001 002 005  .009 o019 .037 .0 150 300 | 600 118 1236 4 9.5 19 38.1 76.2 127 200
DIAMETER OF PARTICLES IN MILLIMETERS
SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 7 % SILT AND CLAY 93 %
LIQUID LIMIT 39 PLASTICITY INDEX 16

SAMPLE OF:

Lean Clay (CL)

FROM: Boring 2 @ 2’

These test results apply only to the
samples which were tested. The
testing report shall not be reproduced,
except in full, without the written
approval of Kumar & Associates, Inc.
Sieve analysis testing is performed in

accordance with ASTM D6913, ASTM D7928,

ASTM C136 and/or ASTM D1140.
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20-2-194

Kumar & Associates

GRADATION TEST RESULTS

Fig. 11




HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN 15 MIN GOMIN 19MIN _ 4MIN__ 1MIN 200 100 50 #40 #30 6 _#10 48 #4_ 3/8"  3/4" 11/2" 3" 5"6" 8
| |
T T I
| / I
20 ~ ; i 10
I I I
| |
80 I I } 20
/ I I I
70 ! ! ‘ 30
/ | | 1
60 | | | 40
2 / i i I g
g 50 / i i 1 50 E
§ - | | ; H
g i i I g
= 40 | | } 6 &
| | |
\ \ ]
30 : : ; 70
} } |
| | |
20 ; ; ; 80
I I I
| Il
10 } } } 90
\ \ I
[ - | R - I I W N - - 100
.001 005  .009 ©ls 037 075 150 300 | 600 118 | 236 4 9.5 19 3.1 762 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS
SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 51 % SILT AND CLAY 49 %
LIQUID LIMIT 26 PLASTICITY INDEX 7
SAMPLE OF: Silty Clayey Sand (SC—SM) FROM: Boring 3 @ 9’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
25 MIN 75 MIN_ GOMIN  19MIN 1MIN 200 100 50 #40 #30 6 #1048 #4  3/8"  3/4" 1.1/2" 3"  5"6" 8"
|45 MIN__ 15 MIN__6OMIN 19} °
i i |
\ ]
90 ; / ; i 10
I I |
80 i / i } 20
/ ‘ |
70 / ! ! ‘ 30
/ | | ‘
60 | | | 40
2 i i I 2
2 | | | g
g 50 / ‘ ‘ ] 50 E
B / i i i g
Il Il
” Y ; ; ; 60
\ \ ]
30 | | ; 70
} } I
| | |
20 ; ; ‘ 80
I I I
| Il
10 ] ] } 20
\ \ I
o - | R - I I 0 N - - 100
.001 005 .009 013037 075 150 300 | 600 118 236 4 95 19 384 762 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS
SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 63 % SILT AND CLAY 37 %
LIQUID LIMIT 28 PLASTICITY INDEX 7

SAMPLE OF:

Silty Clayey Sand (SC—-SM)

FROM: Boring 4 @ 2’

These test results apply only to the
samples which were tested. The

testing report shall not be reproduced,
except in full, without the written

approval of Kumar & Associates, Inc.
Sieve analysis testing is performed in
accordance with ASTM D6913, ASTM D7928,
ASTM C136 and/or ASTM D1140.
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Kumar & Associates

GRADATION TEST RESULTS
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS . . . . o
100 |45 MIN 15 MIN BOMIN 19MIN _ 4MIN 200 100 50 #40 #30 16 #1048 3/8 3/4"  1.1/2 3 s"e” 87
| | 4
! 1 i
20 ; ; ] 10
/ I I I
| | }
80 I I } 20
I I I
70 ! ! ‘ 30
1 1 ;
60 | | | 40
2 i i I g
2 | | | g
s 50 } 50
] . : I &
& i i I g
= 40 | | } 6 &
1 1 |
I I |
30 : : ; 70
| 1 i
| | |
20 ; ; ; 80
I I I
| | I
10 ] ] } 90
I I ;

o L1 LIl | Ll | (1 | | (I [N | N Y 100
.001 005  .009 019 075 .50 300 | 600  1.18 |236 4 9.5 19 3.1 782 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 3 % SILT AND CLAY 97 %
LIQUID LIMIT PLASTICITY INDEX 18
SAMPLE OF: Lean Clay (CL) FROM: Boring 5 @ 4’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES ‘ CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN 15 MIN SOMIN 19MIN _ 4MIN 200 100 50 #40 #30 6 #1048 #4 3/8"  3/4" 11/2" 3" s"e" &,
I I |
] ; 1 w
90 ; ; ] 10
I I I
| |
80 I I } 20
I / [ I
70 ! / ! ‘ 30
T T I
I I }
> 60 ‘ / ‘ : w0 g
2 I f I 2
g 50 / i 1 50 E
T
z / i i é
E / t f I
= a0 | | ! 6 &
/ 1 1 |
I I |
30 | | ; 70
} } I
| | |
20 ! ! ‘ 80
I I I
| |
10 ] ] } 20
I I ;

o L1 [N | Ll | (1 | | (- [ | N Y 100
.001 005  .009 019 075 150300 | 600 148|236 4 9.5 19 38.1 76.2 127 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 70 % SILT AND CLAY 30 %
LIQUID LIMIT PLASTICITY INDEX 7

SAMPLE OF:

silty Clayey Sand (SC-SM)

FROM: Boring 7 @ 4’

These test results apply only to the
samples which were tested. The

testing report shall not be reproduced,
except in full, without the written

approval of Kumar & Associates, Inc.
Sieve analysis testing is performed in
accordance with ASTM D6913, ASTM D7928,
ASTM C136 and/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN__ 15 MIN_ 6OMIN 19MIN AMIN 200 #100 #50_#40 #30 #16  #10 48 3/8"  3/4" 11/2" 3 576" 87
| Il
| | |
I |
% S et S
I I I
80 // i } 20
I I I
70 / i i ‘ 30
// | | |
1 1 |
; - / : : SRR
a | | Z
g } t I I
s 50 — : . f 50 ;
| | I
% // f f I %
40 7 1 1 ‘ 60
— 1 | |
| | I
30 § § | 70
} } |
| | |
20 . . : 80
I I I
| |
10 ] ] } 90
| | ;

o L1 LIl | (TN | (1 | | (I [N | I I 100
.001 005  .009 019 075 150 300 | 600 f.M8 1236 4 9.5 19 38.1 762 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % SAND 38 % SILT AND CLAY 62 %
LIQUID LIMIT PLASTICITY INDEX 5
SAMPLE OF: Fill: Sandy Silty Clay (CL—ML) FROM: Boring 11 @ 4’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN 15 MIN_ 6OMIN 19MIN AMIN 200 #100 50 #40 #30 #1610 48 3/8"  s/4" 11/2" 3" S"6” 87
| | / i
I I }
20 . i T 10
I / I
80 i / i ; 20
I / | |
70 i// % : 30
60 ! I 40
2 /i I | Q
3 } } =
& /o 1 ‘ k
e 50 f 50
I | | é
g / | | i £
S === | =k
| | ;
30 § § | 70
} } I
| | |
20 I I ‘ 80
I I I
| |
10 ] ] } 20
| | ;

o L1 [N | L1 | (1 | | (- [ | 1 I Y 100
.001 005  .009 019 075 150 300 | 600 118 1236 4 9.5 19 38.1 76.2 127 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 3 % SAND 63 % SILT AND CLAY 34 %
LIQUID LIMIT PLASTICITY INDEX 7

SAMPLE OF:

Silty Clayey Sand (SC—SM)

FROM: Boring 12 @ 4’

These test results apply only to the
samples which were tested. The

testing report shall not be reproduced,
except in full, without the written

approval of Kumar & Associates, Inc.
Sieve analysis testing is performed in
accordance with ASTM D6913, ASTM D7928,
ASTM C136 and/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN 15 MIN GOMIN 19MIN __ 4MIN 200 #100  #50 #40 #30 416 410 48 #4_ 3/8"  3/4" 11/2" 3" 5"6" 8
| |
| | ‘
\ ]
20 ; ; / i 10
I I [
80 } } ‘ 20
I I }
I y/ |
70 ! / ‘ 30
| / | |
60 | | | 40
% I / I I g
| |
< 5 ] / J ; 50 g
3
g | | I H
g i \ \ g
40 f f 60
| // | |
\ \ ]
30 j : ; 70
/ } I
| | |
20 — ; ; 80
/ i ‘ I
| Il
10 ] ] } 90
\ I I
[ I (.| | LLLL I I I 1 N - - 100
001 .002 005  .009 019 075 150 300 | 600  1.18 236 475 a5 19 38.1 127, 200
DIAMETER OF PARTICLES IN MILLIMETERS
SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 6 % SAND 84 % SILT AND CLAY 10
LIQUID LIMIT PLASTICITY INDEX NP
SAMPLE OF: Well Graded Sand with Silt (SW-SM) FROM: Boring 13 @ 9’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN 15 MIN SOMIN 19MIN  4MIN _ 1MIN 200 100 450 440 430 #16  #10 48 #e 3/8" 344" 11/2" 3 s"e” 8%
| | |
I | I
90 ; ; / } 10
i i / !
80 i i } 20
I I / |
70 ; ; / ‘ 30
| | / !
60 | | | 40
2 i i I 2
2 | | | g
g 50 ‘ / ] 50 E
B ‘ / ‘ B
40 1 1 ‘ 60
I I }
-/ |
30 : : ; 70
} / } I
| | |
20 // | } 80
/ I 1 I
10 — i } } 9
U T
\ \ \

o - | N I |i| [N \ I | N - - 100
001 .002 005 .009 13 037 075 .10 300 | 600 118 236 475 95 19 384 762 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 28 % SAND 63 % SILT AND CLAY 9 %
LIQUID LIMIT PLASTICITY INDEX NP

SAMPLE OF: Well Graded Sand with Silt
and Gravel (SW—SM)

FROM: Boring 14 @ 4’

These test results apply only to the
samples which were tested. The

testing report shall not be reproduced,
except in full, without the written

approval of Kumar & Associates, Inc.
Sieve analysis testing is performed in
accordance with ASTM D6913, ASTM D7928,
ASTM C136 and/or ASTM D1140.
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HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
%5 VN 75 MIN GOMIN 19MIN  4MIN  1MIN 100 50 #40 #30 6 #1048 #4 3/8"  3/4" 1.1/2" 3"  5"6" 8"
100 (43 MIN 15 MIN GOMIN 19\ %‘L 0
| | 1
| |
20 ; / ; i 10
t / f I
| |
80 4 I } 20
/ [ I
70 ! ! ‘ 30
/ | |
> 60 / ‘ ‘ : w0 g
2 I f I g
Z . /= 1 SE
§ / ‘ ! 1 E
£ / i i \ 2
= 40 | | } 6 &
1 1 |
I I |
30 : : ; 70
} } |
| | |
20 ; ; ; 80
I I I
| |
10 ] ] } 20
I I ;

o | LIl | [ | (1 | | (I [N | [ LIl 1 100
.001 002 005  .009 019 .037 0 %0300 | 600 118 1236 4 9.5 19 38.1 2 127] 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 0 % 63 % SILT AND CLAY 37 %
LIQUID LIMIT 27 PLASTICITY INDEX 9
SAMPLE OF: Clayey Sand (SC) FROM: Boring 17 @ 2’
HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS
24 HRS 7 HRS
100 |45 MIN 15 MIN SOMIN 19MIN  4MIN _ 1MIN 100 #50 #40 #30 #16_#10 48 #4 3e" 3[4 11/2" 3" s"e" 87,
| Il
T I
| |
90 : 4/;’ i 10
i / i ‘
I} |
80 / I } 20
/ I [ I
70 / ! ! ‘ 30
T ; ; |
60 | | | 40
2 i i I 2
2 | i | g
s 50 ‘ ‘ j 50 E
E I I I &
40 | | ! 60
I I }
I I |
30 : : ; 70
} } I
| | |
20 ! ! ‘ 80
I I I
| |
10 ] ] } 20
I I ;

o L1 [N | L Ll | (1 | | (- [ | N Y 100
.001 002 005  .009 019 .037 1507300 ) 600 1481236 4 9.5 19 38.1 76.2 127 200
DIAMETER OF PARTICLES IN MILLIMETERS

SAND GRAVEL
CLAY TO SILT COBBLES
FINE MEDIUM COARSE FINE COARSE
GRAVEL 1 % 34 % SILT AND CLAY 65 %
LIQUID LIMIT 31 PLASTICITY INDEX 16

SAMPLE OF:

Sandy Lean Clay (CL)

FROM: Boring 18 @ 2’

These test results apply only to the
samples which were tested. The
testing report shall not be reproduced,
except in full, without the written
approval of Kumar & Associates, Inc.
Sieve analysis testing is performed in

accordance with ASTM D6913, ASTM D7928,

ASTM C136 and/or ASTM D1140.
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