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STORMWATER MANAGEMENT PLAN (SWMP) 
 

FOREST LAKES METROPOLITAN DISTRICT – WATER INTAKE AND 
TREATMENT PLANT 

 

1.0 NAME, ADDRESS, AND TELEPHONE NUMBER OF THE APPLICANTS 

Applicant: 

Forest Lakes Metropolitan District  
2 North Cascade Avenue, Ste. 1280, Colorado Springs, CO 80903 
Contact:  Ann Nichols 
Telephone:  (719) 337-9270 
Email: Anicholsduffy@aol.com 
 
Engineer Preparing SWMP: 

Wright Water Engineers, Inc. 
2490 W. 26th Ave., Suite 100A, Denver, CO 80211 
Contact:  Hayes Lenhart, P.E. 
Telephone:  303-480-1700 
Fax: 303-480-1020 
Email: hlenhart@wrightwater.com 
 

2.0 SITE MAP 

See Appendix A for a site map. 

3.0 DESCRIPTION OF CONSTRUCTION ACTIVITIES 

This project, located in Monument, Colorado, consists of the construction of a 6,600 sq. ft. 
surface water treatment plant building and associated raw water intake structure which will 
deliver water from Bristlecone Reservoir to the treatment plant building. The building will house 
various water treatment systems designed to provide the Forest Lakes Metropolitan District 
(FLMD) with a drinking water supply.  This treatment plant will serve as the FLMD’s primary 
domestic water supply to both the residential and commercial areas which are currently being 
developed in the immediate vicinity of the treatment plant. 
 
Construction activities associated with the water treatment plant will include to following: 
 

 Installation of a below ground concrete chlorine contact basin. 
 Installation of a below ground concrete backwash reclaim basin. 
 Installation of various utilities and associated appurtenances including but not limited to a 

drinking water supply line, backwash reclaim basin piping, gas service line, power, and 
onsite stormwater drainage infrastructure. 
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 Construction of an approximately 6,600 square foot water treatment plant building and 
associated foundations. 

 Construction related to site work and landscaping including an asphalt road and parking 
area, site drainage conveyances, an irrigation system, and plantings. 

Construction activities associated with the raw water intake structure will include to following: 
 

 Installation of a below ground pump vault located approximately 1,800 feet west of the 
water treatment plant which will house pumps and associated appurtenances to deliver 
raw water from Bristlecone Reservoir to the treatment plant. 

 Land disturbing activates will include dewatering of the area in the immediate vicinity of 
the pump station and an associated excavation to facilitate construction of the pump 
station. 

The total disturbance area associated with the water treatment plant, including temporary 
disturbance, is expected to be approximately 3.5 acres.   The total disturbance area associated 
with the raw water intake structure, including temporary disturbance, is expected to be 
approximately 0.7 acres, for an expected total project area disturbance area of 4.2 acres.      
 
The project centroid is located at approximately 39° 3'43.27" North, 104°52'31.93" West.  The 
project is located in Section 27, Township 11S, Range 67W of the 6th Principle Meridian. 
 
The residential and commercial development in the area around this water treatment plant have a 
separate Grading and Erosion Control Plan.  Portions of the project will require construction 
access to areas outside of the FLMD WTP property boundary.  A Temporary Access License 
Agreement for Construction Access for the FLMD WTP project is provided in Appendix G. 

4.0 CONSTRCUTION TIMING 

Estimated Project Start Date:    11/30/2017 

Estimated End of Construction Date:  10/16/2018 

Estimated Final Stabilization Date:  10/16/2018 

This project is expected to generally adhere to the following sequence of events: 

Pre-Construction Phase – The project is designed and site visits are arranged to determine site-
specific BMPs, pre-construction vegetative cover, existing drainages and outfalls, and sensitive 
features.  These features are incorporated into site-specific BMP maps.  Site perimeter sediment 
controls are required prior to initial disturbance. 

Construction Phase – GESC drawings are developed to indicate the BMP associated with each 
phase of construction: initial, interim, and final.  During this project, areas will be stabilized 
through seeding and blanketing as soon as possible due to the proximity to the reservoir.   
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Construction activities for the water treatment plant are expected to follow the sequence outlined 
below. 

 Establish staging area and vehicle tracking controls and perimeter controls.  Install initial 
perimeter control BMPs (primarily silt fence) downgradient from areas to be disturbed.  
Install BMPs at existing stormwater inlets around the site.  There is no existing topsoil at 
this site.    

 Mobilize equipment and bring construction materials on-site.  Install concrete washout 
areas. 

 Clear and grub the site and begin earthwork activities to facilitate construction and 
installation of the below ground concrete structures.  Stockpile soil in designated 
stockpile areas with perimeter controls around the downgradient side of the pile.  Haul 
any excess material offsite and dispose of legally. 

 Once below ground structures are installed begin construction of building, and begin 
rough grading of site. Stockpile soil in designated stockpile areas with perimeter controls 
around the downgradient side of the pile. Haul any excess material offsite and dispose of 
legally. 

 Install below ground utility piping, service lines, and stormwater drainage infrastructure.  
Once stormwater infrastructure is installed install interim phase BMPs around all inlets 
and within onsite open channel drainage conveyances. 

 After installation of below ground utility piping fine grade site in preparation for final site 
work. 

 Install all site work and landscaping times including asphalt roadway, parking area, 
sidewalks, and driveway. 

 Demobilize equipment and install all final stabilization BMPs.  Ensure all areas not 
covered as part of the landscaping plan have been reseeded or stabilized with a non-
erosive material. 

Construction activities for the raw water intake are expected to follow the sequence outlined 
below. 

 Establish staging area and vehicle tracking controls and perimeter controls.  Install initial 
perimeter control BMPs (primarily silt fence) downgradient from areas to be disturbed.  
Install BMPs at existing stormwater inlets around the site. 

 Clear and grub existing vegetation and strip existing topsoil and stockpile.  Stockpile 
topsoil in designated stockpile area with perimeter controls around the downgradient side 
of the pile. 
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 Mobilize equipment and bring construction materials on-site. 

 Begin earthwork activities to facilitate construction and installation of the below ground 
raw water intake structure.  Stockpile soil in designated stockpile areas with perimeter 
controls around the downgradient side of the pile.  Haul any excess material offsite and 
dispose of legally. 

 Install a concrete washout or provide adequate signage to notify concrete truck drivers a 
concrete washout area is located at the water treatment plant construction area. 

 Once below ground structure is installed begin construction of pipeline and associated 
appurtenances to connect the raw water pump station to the existing raw water pipeline. 
Stockpile soil in designated stockpile areas with perimeter controls around the 
downgradient side of the pile. Haul any excess material offsite and dispose of legally. 

 After installation of below ground utility piping return the site to the existing grades, 
replace topsoil and reseed or stabilize all disturbed area with a non-erosive material. 

 Once all areas have been seeded, continue required inspections until final stabilization is 
reached and permits may be closed out. 

Post-Construction - BMPs will be maintained or modified as needed until final stabilization is 
achieved.  The site-specific figures will be updated to reflect field conditions.  After construction 
has been completed and final stabilization is achieved, all temporary non-biodegradable BMPs 
will be removed and all appropriate forms will be completed and sent to the applicable 
regulatory agencies. 

5.0 AREAS 

The total disturbance area associated with the water treatment plant, including temporary 
disturbance, is expected to be approximately 3.5 acres.  The total permanent disturbance area 
(area of the site that will be cleared, and excavated or graded) associated with the construction of 
the water treatment plant is approximately 0.2 acres.   

The total disturbance area associated with the raw water intake structure, including temporary 
disturbance, is expected to be approximately 0.7 acres.  The total permanent disturbance area 
(area of the site that will be cleared, and excavated or graded) associated with the construction of 
the raw water intake is less than 0.1 acres. 

6.0 SOILS INFORMATION 

The soils in the vicinity of the water treatment plant and raw water intake structure, as defined by 
the NRSC soil report, are generally described as sandy loams and have a relatively low Kf factor.  
The area with Alamosa loam, a clay loam soil, is located south of the disturbance area associated 
with this project.   
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The geotechnical report for the site identifies primarily silty sands and clayey sand overburden 
soil underlain by sandstone bedrock.  The thickness of the overburden soils range from 
approximately 11 to 20 feet.   

These soils have moderate infiltration and low runoff potential.  Stormwater Best Management 
Practices (BMPs) will be used to minimize erosion and sediment transport during construction of 
this project.  The soils in the project area, per mapping from the Natural Resources Conservation 
Service Web Soil Survey (see Appendix B), are summarized in Table 1: 

Table 1.  Soils in Project Area 
Map Unit Symbol Soil Name Hydrologic Soil Group Kf 

1 Alamosa Loam 1 to 3 percent slopes D 0.20

38 Jarre-Tecolote complex, 8 to 65 percent slopes B 0.10

68 Peyton-Pring complex, 3 to 8 percent slopes B 0.20

93 Tomah-Crowfoot complex, 8 to 15 percent slopes B 0.17

 

The existing conditions runoff coefficient for the drainage area which includes the water 
treatment plant, as identified in the 2016 Preliminary and Final Drainage Report for Forest Lakes 
Filings 2A & 2B is approximately 0.35. 

After construction of the water treatment plant, the runoff coefficient for this drainage area is 
expected to be 0.57. 

The total imperious area added to the drainage area associated with raw water intake is less than 
200 square feet, and will have negligible effect on the runoff coefficient for this drainage area. 

7.0 EXISTING SITE CONDITIONS 

The water treatment site is characterized by rolling terrain immediately adjacent to an existing 
reservoir.  Vegetation in the vicinity of the water treatment plant consists of native grasses with 
approximately 45% vegetative cover.  This area was previously disturbed as part of the 
construction of the now existing well treatment building located immediately south of the 
proposed water treatment plant.  The areas adjacent to this site are generally in an active state of 
construction as part of the proposed residential development which will be located immediately 
east of the water treatment plant.  Long Valley Drive, located immediately east of the site is 
currently an undeveloped dirt road. 

A portion of the stormwater conveyance associated with the water treatment plant will disturb an 
existing wetland swale.  As a result, disturbance to this area will be covered Nationwide Permit 
29: Residential Developments (NWP 29) and a Pre-Construction Notification (PCN) was sent to 
the U.S Army Corps of Engineers dated August 3, 2017.  As stated in the PCN, the Project will 
result in less than 0.10 acre loss of potential Waters of the U.S., and will not require mitigation. 
 



Stormwater Management Plan (SWMP) – Forest Lakes Metropolitan District Water Intake and Treatment Plant 
 
 

 
_____________________________________________________________________________________________ 
031-090.300 Wright Water Engineers, Inc. 6 
November 2017   
 

The raw water intake portion of this project is located along the bank of Bristlecone Reservoir.  
Vegetation in the area of the raw water intake primarily consists of scrub oak and native grasses 
with approximately 90% vegetative cover.  As identified in the PCN, there are no wetland areas 
in the vicinity of the raw water intake.          

8.0 OTHER POLLUTANT SOURCES 

Other pollutant sources which will be considered as part of this project include: 

 Vehicle fueling areas, 
 Storage of chemicals, and 
 Concrete washout water. 

Throughout construction, BMPs will be used to control run-on and run-off from and through the 
site.  Perimeter controls will be initiated prior to any disturbance activities occurring. BMPs will 
be routinely assessed for proper installation and function.  Additional non-structural BMPs such 
as material storage and spill containment and will be added as determined necessary due to site-
specific conditions and changes as construction progresses. 

9.0 RECEIVING WATERS 

Receiving waters for this project include Bristlecone Reservoir and Beaver Creek. 

10.0 BEST MANAGEMENT PRACTICES 

The following provides a summary of the BMPs that will be used as part of this project to 
minimize the potential for construction activities to negatively impact the water quality. 

10.1 Construction Fence and Construction Markers (All Construction Phases) 

Construction fence consists of orange plastic fencing or other accepted material attached to 
support posts and used to delineate limits of construction and to control access to the 
construction site.  These visual markers will limit the disturbance, protect existing vegetation that 
is not anticipated to be disturbed, and limit access at the work site.  Construction fence and 
markers will be utilized throughout all phases of the project.  Construction will be removed once 
all construction activities have ceased and the area is awaiting final stabilization.     

Key Installation and Maintenance Requirements: 

 Steel tee posts will be utilized for support of construction fence. 

 Maximum spacing of tee posts is 15 feet. 

 Any damaged fence or markers will be repaired on a daily basis. 
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10.2 Inlet Protection (All Construction Phases) 

Inlet protection consists of barrier material placed in front, around, or immediately up-gradient 
from an inlet or culvert.  This project requires protection of existing inlets located on Forest 
Lakes Drive and Long Valley Drive.  The most common forms of inlet protection are wire or 
fabric socks filled with rock.     

Inlet protection will be inspected for damage, structural integrity, proper installation and need for 
sediment removal.  Maintenance includes repairing or replacing as needed, repositioning the 
protection and/or removing accumulated sediment. 

Key Installation and Maintenance Requirements: 

 Crushed rock will be fractured face (all sides) and shall comply with gradation shown on 
Grading and Erosion Control Plan. 

 Wire mesh will be fabricated of 10-gauge wire twisted into a mesh with a maximum 
opening of 1.0-inch (commonly termed "Chicken Wire"). Roll width shall be 48-inches. 

 Wire mesh will be secured using "Hog Rings" or wire ties at 6-inch centers along all 
joints and at 2-inch centers on ends of berm. 

 For concentrated flow areas, the ends of the reinforced rock berm will be 12 inches 
higher than the center of the berm. 

 The inspection manager will inspect the reinforced rock berm weekly and during and 
after any significant storm event and make repairs or clean out as necessary. 

 Sediment accumulated upstream of the reinforced rock berm shall be removed when the 
sediment depth upstream of the rock filter is one half (1/2) the height of the crest. 

10.3 Perimeter Control (All Construction Phases) 

Perimeter control serves as sediment control and, where appropriate, access control.  Perimeter 
controls will be installed where overland sheet flow has the potential to leave the site or enter a 
waterway.  Perimeter control may consist of any number of BMPs, including, but not limited to 
rock reinforced berms, sediment control logs, and silt fence.  Perimeter control will be used 
around the downgradient side of work and staging areas where soil is exposed and may be 
transported offsite or into a waterway.  Perimeter control will remain in place until areas adjacent 
or proximate to controls are stabilized.  Perimeter control will be inspected for proper 
installation, structural integrity and accumulated sediment.  Maintenance will include repairing 
or replacing damaged sections and removing accumulated sediment.  Key installation and 
maintenance requirements are listed under the specific type of BMP used as perimeter control.  
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10.4 Reinforced Rock Berm (Initial and Interim Construction Phases)  

A reinforced rock berm consists of a linear mass of gravel enclosed in wire mesh to form a 
porous filter, able to withstand overtopping. The berm is heavy and stable and promotes 
sediment deposition on its upstream side. 

Key Installation and Maintenance Requirements: 

Key installation requirements for a reinforced rock berm are listed above in Section 10.2. 

10.5 Check Dam (Interim Construction Phase) 

Check dams or reinforced check dams are temporary grade control structures composed of rock 
or rock gabions, respectively, placed in existing or temporary drainage channel to help reduce the 
potential for channel scour.  While the primary function of check dams is to help reduce channel 
flow velocities, check dams provide some water quality benefit by trapping sediment upstream of 
the impoundment.  Check dams will be used during the interim construction phase after grading 
of the onsite drainage channels have been completed. 

Key Installation and Maintenance Requirements: 

 Check dams should be placed at regularly spaced intervals along the drainage channel, 
and be located such that the top of the downstream check dam is at the approximately 
same elevation as the check dam upstream from it. 

 When rock is used, rock should be placed mechanically or by hand, and not dumped into 
the channel. 

 Reinforced check dams should be installed with erosion control fabric underneath and 
around the perimeter of the check dam to help reduce the potential for undermining of 
and erosion around the check dam.  A rock apron upstream and downstream of the 
reinforced check dam should be considered if there is noticeable erosion on either side of 
the structure.  

 Sediment deposits upstream of the check dam should be removed once the sediment 
reaches a depth within ½ of the total crest height. 

 After each event check dams should be inspected for void spaces or damage to the gabion 
wire.  Void spaces should be filled with new rock, and gabions should be replaced if 
damage to the wire mesh is beyond repair and the structural integrity of the gabion is 
compromised. 

10.6 Silt Fence (All Construction Phases) 

Silt fence consists of geotextile fabric installed with an anchor trench into the soil and with 
wooden stakes attached on the downgradient side of the fence material.  Wire-backed fence may 
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be used or additional stakes or lathe may be added for strengthening the fence around corners or 
in high wind conditions.  Silt fence provides sediment control by reducing water velocity and 
ponding water to facilitate the deposition of sediment on the up-gradient side of the fence.  Silt 
fence applications include, but are not limited to: project perimeter control, secondary 
containment, back of curb protection and containment for any disturbed or staging area.  Silt 
fence will be inspected regularly for sediment accumulation, tears or holes in the fabric, broken 
stakes, gaps in the fabric, or areas where the fabric needs to be reattached to the wooden stakes.  
Maintenance includes repairing the items noted, removing sediment accumulation to keep the silt 
fence in an effective and operable state, or replacing the fence as needed. 

Key Installation and Maintenance Requirements: 

 The bottom portion of the silt fence shall be trenched in and compacted so that the silt 
fence resists being pulled out by hand. Silt fence installation machines that use trenching 
or slicing may be utilized to install the silt fence. 

 Use of road graders, backhoes and similar equipment for installation of silt fence is 
prohibited. 

 The GESC Manager shall inspect silt fence daily and during and after any significant 
storm event and make repairs or clean out as necessary. 

 Sediment accumulated upstream of silt fence shall be removed when the upstream 
sediment reaches a depth of 6-inches. 

 Silt fence shall also be installed following additional criteria listed in Section 10.8 

10.7 Vehicle Tracking Control (VTC) (All Construction Phases) 

Vehicle tracking control consists of a 12-inch thick rock pad, composed of 3-inch to 6-inch 
diameter rock, located at all site entrance and exit points, with the intent to help strip mud from 
tires prior to vehicles leaving the construction site.  Access to the site may only occur at a 
permitted access point, as approved in the Grading and Erosion Control Plans. 

Key Installation and Maintenance Requirements: 

 Vehicle tracking control pads will be installed at every access point to or from the site. 

 Vehicle tracking control pads will consist of hard, dense, durable stone, angular in shape 
and resistant to weathering. Rounded stone or boulders will not be acceptable. The stones 
will be approximately 3 inches in average diameter and have a specific gravity of at least 
2.6. 

 A stop sign installed in accordance with the MUTCD, as amended, will be installed for 
exiting traffic from the vehicle tracking control pad. 
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 The inspection manager will inspect the VTC daily and during and after any significant 
storm event. 

The most common maintenance items include the removal of accumulated soil and addition of 
gravel/rock.  

10.8 Sediment Control Log (Initial and Interim Construction Phases) 

A sediment control log consists of a net or geotextile fabric filled with straw, excelsior, wood 
mulch or other fillers.  Sediment control log applications include, but are not limited to, slope 
stabilization, perimeter control, check dams in swales, back of curb protection and temporary 
secondary containment for stockpiles, materials storage, or masonry.  Erosion/sediment control 
logs reduce water velocity which causes sediment to accumulate on the upgradient side of the 
log.  The general installation method for a net-wrapped sediment control log is to prepare a 
shallow trench and secure the log in the trench using a stake or landscape pin.  Sediment control 
logs should be installed as shown on the approved Grading and Erosion Control Plans.  Logs 
should be inspected for proper installation, structural integrity and sediment accumulation. 

Key Installation and Maintenance Requirements: 

 The sediment control log will be trenched into the ground a minimum of 2 inches. 

 The GESC Manager will inspect sediment control logs daily and during and after any 
storm event and make repairs or clean out as necessary. 

Additionally both silt fence and sediment control logs will be installed following the criteria 
listed below: 

 Silt fence and sediment control logs shall not be used across swales or drainageways. 

 Silt fence and sediment control logs shall be installed along a contour. Silt fence may be 
shown running up or down slight slopes (up to 5-percent), but shall not be placed in a 
location where the fence slope exceeds five percent. 

 The average upslope length of the area draining to an individual section of silt fence or 
sediment control log shall not exceed 100 disturbed feet and the total area draining to a 
section of silt fence or sediment control log shall not exceed 10,000 square feet of 
disturbed area. 

 Silt fence or sediment control logs located transverse to a slope shall be staggered.  The 
end of a downslope section of silt fence or sediment control log shall extend a minimum 
of 15 feet into the drainage “shadow” of the adjacent upslope section to ensure capture of 
all approaching sheet flow. 

 In all cases, the ends of individual sections of silt fence or sediment control log shall be 
placed upslope at least one foot higher vertically than the low point in the fence or log. 



Stormwater Management Plan (SWMP) – Forest Lakes Metropolitan District Water Intake and Treatment Plant 
 
 

 
_____________________________________________________________________________________________ 
031-090.300 Wright Water Engineers, Inc. 11 
November 2017   
 

10.9 Stockpile Management (Initial and Interim Construction Phases) 

Stockpile areas for stripped topsoil, excess excavated material, and other materials will be 
located within the limits of construction and at least 100-feet from the banks of a drainageway or 
to the maximum extent practicable. Stockpile areas shall be sized to fully contain the material 
based on maximum allowable stockpile side slopes of 3H:1V. Soils that will be stockpiled for 
more than 30-days will be seeded and mulched within 14 days of stockpile construction.  
Topsoil, when present, will be stripped from all disturbed areas of a site, and stockpiled. 

10.10 Sediment Basin (Interim Construction Phase) 

A sediment basin is a temporary pond built to capture disturbed soil transported from the site. 
The location of this basin will be located in the same location as the proposed bioretention 
facility.  The basin shall be a minimum of 3,600 cubic feet in size during construction, less than 
the required final volume of the bioretention facility.  Both the bioretention facility outlet works 
and its connection to the adjacent storm drain network shall be installed prior major grading 
taking place on-site.   

Key Installation and Maintenance Requirements 

 Provide a storage volume of at least 3,600 cubic feet per acre of drainage area. 

 Install basin with a minimum length-to-width ratio of 2:1 (L:W). 

 Dredge sediment from the basin, as needed to maintain BMP effectiveness, typically 
when the design storage volume is no more than one-third filled with sediment. 

 Inspect the sediment basin embankments for stability and seepage. 

 Inspect the inlet and outlet of the basin, repair damage, and remove debris. Remove, 
clean and replace the gravel around the outlet on a regular basis to remove the 
accumulated sediment within it and keep the outlet functioning. 

 Be aware that removal of a sediment basin may require dewatering and associated permit 
requirements. 

 When converting to a permanent bioretention facility, remove accumulated sediment and 
reconfigure the basin and outlet to meet the requirements of the final design for the 
facility. 

10.11 Concrete Washout (Initial and Interim Construction Phases) 

A Concrete Washout Area (CWA) is a shallow excavation with a small perimeter berm to isolate 
concrete truck washout operations. The washout area shall be combined with a Vehicle Tracking 
Control pad to control tracking of mud. 
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Key Installation and Maintenance Requirements: 

 Vehicle Tracking Control is required at the access point to the concrete washout area. 

 Signs will be placed at the construction entrance, at the washout area, and elsewhere as 
necessary to clearly indicate the location of the concrete washout area to operators of 
concrete trucks and pump rigs. 

 Excavated material will be utilized in perimeter berm construction. 

 The concrete washout area will be inspected weekly and during and after any significant 
storm event. The concrete washout area shall be repaired and enlarged or cleaned out as 
necessary to maintain capacity for wasted concrete. 

 At the end of construction, all concrete will be removed from the site and disposed of at 
an approved waste disposal facility. 

10.12 Stabilized Staging Area (Initial and Interim Construction Phases) 

A Stabilized Staging Area (SSA) consists of stripping topsoil and spreading a layer of granular 
material in the area to be used for a construction trailer, parking, storage, and unloading and 
loading of materials. A stabilized staging area reduces the likelihood that the vehicles most 
frequently entering a site will come in contact with mud. 

10.13 Seed and Mulch (Temporary and Permanent Ground Cover) (Interim 
Construction and Final Stabilization Phases) 

Seeding involves the mechanical or hand application of specific seed mixes appropriate for the 
site location and soil type.  Seeding provides plant growth to stabilize the soil reducing the 
likelihood of erosion or sediment transport.  The choice of seed mix will dictate application rates 
and methods.  The approved Seed Mix is listed on the drawings and in Table 2 and Table 3 of 
this SWMP narrative.  Seeding should always be accompanied by an additional BMP, such as 
mulching, to protect the seed and soil from erosion during the germination and growth process.  
Seeded areas will be inspected to ensure that the soil stabilization method was applied correctly 
and has not been compromised.  The area will also be inspected for erosion and/or sediment 
deposition.  Maintenance items include regrading and seeding bare or areas of thin vegetative 
growth and/or adding additional BMPs as appropriate. 

Key Installation and Maintenance Requirements: 

 All areas to be seeded and mulched must have native or imported topsoil spread to a 
depth of at least 6-inches (loose depth). All disturbed areas must be loosened to a depth 
of six inches prior to spreading topsoil. If quantities of on-site topsoil are inadequate to 
provide a replaced depth of six-inches, topsoil must be imported or existing soil may be 
amended if approved by the Engineer. 
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 Soil will be thoroughly loosened (tilled) to a depth of at least six inches prior to seeding. 
The top six inches of the seed bed will be free of rocks greater than 4-inches and soil 
clods greater than 2 inches.  Seeding over any compacted areas that haven’t been 
loosened to a depth of at least six inches may be rejected. 

 Seed must be applied using a mechanical drill to a depth of not less than 1/4-inch and not 
more than 3/4-inch. Row spacing will be no more than 6-inches. In small or steep areas 
that are not possible to drill seed, hand broadcast seeding may be allowed at twice the 
drilled rate, with light raking to cover the seed and crimp mulch. 

 Material used for mulch will consist of long-stemmed straw. At least 50 percent of the 
straw, by weight, will be 10 inches or more in length. Mulch will be applied and 
mechanically anchored to a depth of at least 4 inches. Mulch will be applied at a rate of 
4000 pounds of straw per acre. 

 Copies of seed tickets will be provided to the inspection manager upon request and 
include pure live seed (PLS) percentage. 

 Seeded and mulched areas will be inspected for required coverage monthly for a period 
of two years following initial seeding. Repairs and re-seeding and mulching will be 
undertaken after the first growing season for any areas failing to meet the required 
coverage. 

10.14 Erosion Control Blankets (Interim Construction and Final Stabilization 
Phases) 

Erosion control blanket is a fibrous blanket of straw, jute, excelsior, or coconut material trenched 
in and staked down over prepared, seeded soil. The blanket reduces both wind and water erosion.  
ECB will be used on slopes steeper than 4:1 and may also be used on 4:1 slopes due to the 
location proximate to a waterbody. 

Key Installation and Maintenance Requirements: 

 All erosion control blankets and netting will be made of 100% natural and biodegradable 
material.  No plastic or other synthetic material, even if photodegradable, will be allowed. 

 In areas where erosion control blanket is shown on the plans, the Permittee(s) will place 
topsoil and perform final grading, surface preparation and seeding below the blanket in 
accordance with the requirements of the SWMP, Seeding and Mulching. Subgrade will 
be smooth and moist prior to blanket installation and the blanket shall be in full contact 
with the subgrade. No gaps or voids will exist under the blanket. 

 A perimeter anchor trench will be used at the outside perimeter of all blanket areas. 
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 A joint anchor trench will be used to join rolls of blankets together (longitudinally and 
transversely) for all blankets except 100% straw, which may use an overlapping joint. 

 The inspection manager will inspect erosion control blankets weekly and during and after 
any significant storm event and make repairs as necessary. 

10.15 Street Sweeping (Interim Construction Phase) 

Soils deposited on paved surfaces will be swept or cleaned as needed to reduce the potential of 
sediment transport and tracking.  Sweeping operations consist of scraping sediment from 
pavement and/or sweeping, via hand or mechanical means, to remove as much deposited 
sediment as possible.  All streets within and immediately surrounding a construction site will be 
cleaned of earth material when sediment has been deposited on the roadway and is being tracked 
off-site due to construction activities associated with the project.  Scraped or swept material will 
not be deposited in the storm sewer.  Sweeping and vacuuming may not be effective when soil is 
wet or muddy.  Street sweeping will be performed daily and as needed during active 
construction. 

10.16 Surface Roughening (Interim Construction and Final Stabilization Phases) 

Surface roughening consists of grooves or tracks installed in the soil surface, parallel to the 
slope.  This is a temporary soil stabilization technique that works well in areas that will remain 
inactive for a short time.  Surface roughening works by reducing water velocity and promoting 
infiltration, thus decreasing the potential for erosion to occur.  Surface roughening may be 
applied by creating a continuous furrow parallel to the slope.  This can be done with the teeth on 
a loader bucket, ripping, disking or plowing equipment.  Surface roughening can also be created 
by running tracked equipment up and down the slope.  Inspection of surface-roughened areas 
includes an evaluation of proper implementation, structural integrity and areas of erosion or 
sediment accumulation.  Maintenance for surface roughening may include re-applying the 
technique or installation of new or additional BMPs. 

Key Installation and Maintenance Requirements: 

 Disturbed surfaces will be roughened using ripping or tilling equipment along the contour 
or tracking up and down a slope using equipment tracks. 

 The inspection manager shall inspect surface roughening weekly and during and after any 
significant storm event and make repairs (re-roughen soil or repair rill erosion) as 
necessary. 

10.17 Material and Waste Management (Initial and Interim Construction Phases) 

Many potential pollutants other than sediment are associated with construction site activities. 
Potential pollutants include petrochemicals (oils, gasoline, and asphalt degreasers); construction 
chemicals such as concrete products and sealers; wash water associated with these products; 
pesticides (insecticides, fungicides, herbicides, and rodenticides); fertilizers used for vegetative 
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stabilization; paper; wood; garbage; and sanitary wastes. Construction site management practices 
for proper chemical control will be followed.  If petroleum products are stored onsite they will 
follow the guidelines listed below: 

 Create a shelter around the area with cover and wind protection. 

 Line the storage area with a double layer of plastic sheeting or similar material or have 
double walled tanks or other proper secondary containment. 

 Create an impervious berm around the perimeter with a capacity of 110 percent of the 
capacity of the largest container or provide other appropriate secondary containment. 

 Clearly label all products. 

 Keep tanks off the ground. 

  Keep lids securely fastened. 

Additionally, sanitary facilities (portable toilets) will be placed on level surfaces, away from 
drainageways and inlets.  Portable toilets will be anchored to the ground or a trailer. 

10.18 Site Management Practices and Spill Response Measures (Initial and 
Interim Construction Phases) 

Good housekeeping will be used to keep areas where pollutants exist clean and orderly.  
Containers, drums, and bags will be stored away from direct traffic routes to reduce the risk of 
accidental spills.  Containers must be stacked according to manufacturer’s instructions to avoid 
damaging the containers from improper weight distribution.  Containers will be stored on pallets 
or similar devices to prevent corrosion of containers that results from contact with moisture on 
the ground.  Liquids will be stored within curbed areas or secondary containment. 

If a spill does occur, then the Construction Project Manager will be notified, the spill will be 
assessed, the material that has been spilled will be identified and it will be determined whether it 
can be cleaned up safely.  If it is safe to do so, the spill will be cleaned up, contained and 
properly disposed of.  The contractor personnel will receive training to properly clean up spills if 
they do occur.  

11.0 DETAIL DRAWINGS 

See the Grading and Erosion Control Plans detail drawings for each Best Management Practice. 

12.0 PLANS FOR ALL DRAINAGE FEATURES 

See the Grading and Erosion Control Plans for all drainage features. 
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13.0 FINAL STABILIZATION AND LONG-TERM STORMWATER MANAGEMENT 

Final stabilization includes those measures taken to control stormwater pollutants after soil 
disturbing activities are complete.  Practices implemented to achieve final stabilization may 
include: 

 Selection of appropriate seed mix and application methods for areas that are seeded. 

 Hardscaping along the stormwater drainage conveyance channel using riprap. 

 Maintenance of appropriate erosion and sediment control BMPs, including ECBs and 
SCLs, and Silt Fence until final stabilization is achieved. 

 Removal of temporary BMPs once work is completed and final stabilization is achieved. 

Final stabilization is considered to have been achieved when vegetative cover density is at 
least 70 percent of pre-disturbed levels. The proposed seed mix for the water treatment plant 
area of the project is the City of Colorado Springs Upland Area Seed Mix shown in Table 2. 

Table 2.  City of Colorado Springs Upland Area Permanent Seed Mix 

Common Name 
(Variety) 

Scientific Name Seeds/LB
LBs PLS/

Acre 
Drilled 

LBs PLS/Acre Broadcast or 
Hydroseeded 

Sheep fescue Festuca ovina 680,000 0.6 1.2 
Canby bluegrass Poa canbyi 926,000 0.5 1.0 

Thickspike wheatgrass 
(Critana) 

Elymus lanceolatus 154,000 5.7 11.4 

Western wheatgrass 
(Arriba) 

Pascopyrum smithii 110,000 7.9 15.8 

Blue grama (Hachita) 
Chondrosum 

gracile 
825,000 1.1 2.2 

Switchgrass 
(Pathfinder) 

Panicum virgatum 389,000 1.0 2.0 

Side-oats grama 
(Butte) 

Boutelou 
curtipendula 

191,000 2.0 4.0 

Annual rye Lolium multiflorum 227,000 10.0 20.0 
TOTAL 28.8 57.6 

Wildflowers 

Blanket flower Faillardia aristata 132,000 0.25 0.50 
Prairie coneflower Ratibida columnaris 1,230,000 0.20 0.40 

Purple prairie clover 
Petalostemum 

purpurea 
210,000 0.20 0.40 

Gayfeather Liatris punctata 138,000 0.06 0.12 
Flax Linum lewisii 293,000 0.20 0.40 

Penstemon Penstemon strictus 592,000 0.20 0.40 
Yarrow Achillea millefolium 2,770,000 0.03 0.06 

TOTAL 1.14 2.28 
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The proposed seed mix for the raw water intake area of the project is the City of Colorado 
Springs Transition Area Seed Mix shown in Table 3. 
 

Table 3. City of Colorado Springs Transition Area Permanent Seed Mix 
Common 

Name 
(Variety) 

Scientific 
Name 

Growth 
Season 

Growth 
Form 

Seeds/Lb
Lbs 

PLS/Acre 
Drilled 

Lbs PLS/Acre 
Broadcast or 
Hydroseeded 

Sheep fescue 
(Durar) 

Festuca ovina Cool Bunch 680,000 1.3 2.6 

Western 
wheatgrass 

(Arriba) 

Pascopyrum 
smithii 

Cool Sod 110,000 7.9 15.8 

Alkali sacaton 
Spolobolus 

airoides 
Warm Bunch 1,758,000 0.5 1.0 

Slender 
wheatgrass 

Elymus 
trachycaulus 

Cool Bunch 159,000 5.5 11.0 

Canadian 
bluegrass 

(Ruebens)1 
Poa compressa Cool Sod 2,500,000 0.3 0.6 

Switchgrass 
(Pathfinder) 

Panicum 
virgatum 

Warm 
Sod/ 

Bunch 
389,000 1.3 2.6 

Annual rye 
Lolium 

multiflorum 
Cool 

Cover 
crop 

227,000 10.0 20.0 

TOTAL 26.8 53.6 
Wildflowers 

Blanket flower 
Faillardia 
aristata 

--- --- 132,000 0.25 0.50 

Prairie 
coneflower 

Ratibida 
columnaris 

--- --- 1,230,000 0.20 0.40 

Purple prairie 
clover 

Petalostemum 
purpurea 

--- --- 210,000 0.20 0.40 

Gayfeather Liatris punctata --- --- 138,000 0.06 0.12 
Flax Linum lewisii --- --- 293,000 0.20 0.40 

Penstemon 
Penstemon 

strictus 
--- --- 592,000 0.20 0.40 

Yarrow 
Achillea 

millefolium 
--- --- 2,770,000 0.03 0.06 

TOTAL 1.14 2.28 

 
The proposed seed mix for the bioretention area of the project is the Urban Drainage and Flood 
Control Distrcit Native Seed Mix for Rain Gardens (Bioretention) shown in Table 4. 
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Table 4. Native Seed Mix for Rain Gardens (Bioretention) 

Common Name Scientific Name Variety 
PLS lbs per 

Acre 
Ounces per 

Acre 

Sand bluestem Andropogon hallii Garden 3.5  

Sideoats grama Bouteloua curtipendula Butte 3  

Prairie sandreed Calamovilfa longifolia Goshen 3  

Indian ricegrass Oryzopsis hymenoides Paloma 3  

Switchgrass Panicum virgatum Blackwell 4  

Western 
wheatgrass

Pascopyrum smithii Ariba 3  

Little bluestem Schizachyrium scoparium Patura 3  

Alkali sacaton Sporobolus airoides  3  

Sand dropseed Sporobolus cryptandrus  3  

Pasture sage Artemisia frigida   2 

Blue aster Aster laevis   4 

Blanket flower Gaillardia aristata   8 

Prairie coneflower Ratibida columnifera   4 

Purple prairieclover Dalea (Petalostemum) purpurea   4 

Sub-Totals: 27.5 22 

Total lbs per acre: 28.9 

 
All disturbed areas will be drill-seeded (or broadcast seeded if drill seeding is not practicable) 
and crimp mulched within 30 days of initial exposure or within 7 days of substantial completion, 
whichever is less.  Hydroseeding and hydromulching will not be allowed, 
 
Final stabilization is achieved when all ground surface disturbing activities at the site have been 
completed and uniform vegetative cover has been established and meets the following criteria: 

 Three plants per square foot with a minimum height of 3 inches.  The 3 plants per square 
foot must be of the variety and species found in the approved seed mixes.  

 There cannot be bare areas larger than 4 square feet present. 

 The project site must be free of eroded areas. 

 The project site must be free from infestation of noxious weeds. 
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When final stabilization is achieved, temporary erosion and sediment control measures will be 
removed. 

14.0 CONSTRCUTION STAGING AND SEQUENCING 

An overall anticipated construction schedule was provided in Section 4.0 of this Plan.  
Construction is generally expected to occur in three primary phases, Initial Construction, Interim 
Construction, and Final Stabilization. 

Initial Construction Phase – expected duration: 11/1/2017 to 3/29/2018 

The initial construction phase is expected to consist of the construction of below ground facilities 
including the raw water intake, the chlorine contact basin, and the backwash reclaim basin. 
During this phase stormwater BMPs will primarily consist of perimeter BMPs (construction and 
silt fence), VTC’s, concrete washout area(s), stockpile management area(s), stabilized staging 
areas, and protection of existing inlets. 

Interim Construction Phase – expected duration: 3/29/2018 to 8/13/2018 

The interim Construction Phase will take place after all below ground structures are installed.  
This phase will include construction of building, rough grading of site, installation of 
underground utilities and stormwater drainage infrastructure. During this phase stormwater 
BMPs will primarily consist of perimeter BMPs (construction and silt fence), VTC’s, concrete 
washout area(s), stockpile management area(s), stabilized staging areas, protection of existing 
inlets, protection of new inlets, and check dams. 

Final Stabilization Phase – expected duration: 8/13/2018 to 10/16/2018 

After the interim phase is complete the site will be fine graded and installation of permanent 
hardscaping and landscaping features will be installed, including asphalt roadway and parking 
lot, sidewalks, sod, landscape vegetation, riprap and final seeding and mulching for all disturbed 
areas not covered under the landscaping plan. 

It is expected that permanent closeout of the Erosion and Stormwater Quality Control Permit will 
take place a year after the final stabilization phase is complete to allow vegetation to reestablish, 
expected 10/16/2019. 

15.0 OWNER INSPECTIONS 

Inspections will take place by the designated inspection manager, who will be designated by the 
Contractor prior to construction will conduct inspections at least every 14 days and after storm 
events during active construction.  An inspection form, which will be filled out during each 
inspection is provided in Appendix C. 

At a minimum the inspections will consist of the following: 
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 Inspect the construction site perimeter.  Inspector will look for disturbed areas and areas 
used for material storage that are exposed to precipitation for evidence of, or the potential 
for, pollutants to enter the drainage system.  Erosion and sediment control measures 
identified in the plan shall be observed to ensure that they are operating correctly. 

 Based on the results of the inspection, the description of potential pollutant sources, and 
the pollution prevention and control measures that are identified in the plan shall be 
revised and modified as appropriate as soon as practicable after such inspection. 
Modification to control measures shall be implemented in a timely manner, but in no case 
more than seven (7) calendar days after the inspection. 

 The inspection manager shall keep a record of inspections, and inspection forms. 
Uncontrolled releases of mud or muddy water or measurable quantities of sediment found 
off the site shall be recorded with a brief explanation as to the measures taken to prevent 
future releases as well as any measures taken to clean up the sediment that has left the 
site. 

Once construction activities have ceased, the Owner will continue to make inspections at least 
once every month for sites until planted vegetative cover has become established. 

16.0 MAINTENANCE 

BMPs shall be maintained in accordance with the BMP factsheets provided in Appendix D of 
this report.  Inspections will take place by the designated inspection manager, and will conduct 
inspections at least every 14 days and after storm events during active construction.  BMPs 
which are identified as in need of maintenance shall be maintained within 7-days of the date of 
the inspection.  Key installation and maintenance requirements for each BMP are also discussed 
in Section 10.0 of this Plan. 

17.0 SOIL BORINGS/TESTS AND GROUNDWATER 

Appendix E provides a copy of the geotechnical report for this Project.  The Contractor will be 
responsible for developing any necessary dewatering plans, obtaining the necessary dewatering 
permits, and adhering to the requirements of the approved permit. 

18.0 COST ESTIMATE 

The opinion of probable cost for the installation of erosion and sediment control measures is 
$84,304 using the El Paso County 2015 Financial Assurance Estimate EC Form (see Appendix 
F). 

19.0 MODIFICATIONS TO THIS SWMP AND THE EROSION AND STORMWATER 
CONTROL PLANS 

It is understood that revisions to proposed or additional BMPs may be required in the event 
construction site observations indicate that the proposed BMPs are not adequately controlling 
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erosion, sedimentation or stormwater runoff from equipment fueling/maintenance, material 
staging areas or other land disturbance activities.  Minor field modifications to the Erosion and 
Stormwater Control Plans may be approved by the permittee inspector.  Minor changes include 
adjustments to BMP field locations or a change to a similar erosion and sediment control BMP to 
better correspond to actual site conditions or to improve BMP performance.  No formal written 
approval will be required, expect that the inspector shall initial the changes on the on-site copy of 
the Erosion and Stormwater Control Plans.       

All other requested major modifications to the Erosion and Stormwater Control Plans shall be in 
writing and submitted to El Paso County.  Examples of major modifications include changes to 
temporary drainage pipe sizes or materials, or changes to peak discharges resulting from a 
change to drainage basin size(s) or characteristics.  Changes of temporary BMP types or 
locations on the site are not considered major modifications.  

An onsite copy of the Erosion and Stormwater Control Plans shall be kept on-site at all times, 
and shall incorporate any field changes made to the locations and type of any proposed or 
additional BMPs that are identified in the field. 
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

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

Date(s) aerial images were photographed: Feb 22, 2014—Mar
9, 2017

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

Custom Soil Resource Report
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Map Unit Legend

El Paso County Area, Colorado (CO625)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Alamosa loam, 1 to 3 percent
slopes

8.4 8.2%

38 Jarre-Tecolote complex, 8 to 65
percent slopes

32.5 32.0%

68 Peyton-Pring complex, 3 to 8
percent slopes

50.9 50.2%

93 Tomah-Crowfoot complex, 8 to
15 percent slopes

9.7 9.5%

Totals for Area of Interest 101.5 100.0%

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.

Custom Soil Resource Report
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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,
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.

Custom Soil Resource Report
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El Paso County Area, Colorado

1—Alamosa loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3670
Elevation: 7,200 to 7,700 feet
Farmland classification: Prime farmland if irrigated and reclaimed of excess salts

and sodium

Map Unit Composition
Alamosa and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Alamosa

Setting
Landform: Flood plains, fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 6 inches: loam
Bt - 6 to 14 inches: clay loam
Btk - 14 to 33 inches: clay loam
Cg1 - 33 to 53 inches: sandy clay loam
Cg2 - 53 to 60 inches: sandy loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: About 12 to 18 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Very slightly saline to strongly saline (2.0 to 16.0

mmhos/cm)
Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D
Ecological site: Mountain Meadow (R048AY241CO)
Hydric soil rating: Yes

Minor Components

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

Custom Soil Resource Report
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38—Jarre-Tecolote complex, 8 to 65 percent slopes

Map Unit Setting
National map unit symbol: 368c
Elevation: 6,700 to 7,500 feet
Frost-free period: 90 to 125 days
Farmland classification: Not prime farmland

Map Unit Composition
Jarre and similar soils: 40 percent
Tecolote and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jarre

Setting
Landform: Alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 5 inches: gravelly sandy loam
Bt - 5 to 22 inches: gravelly sandy clay loam
2C - 22 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 8 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Loamy Park (R048AY222CO)
Hydric soil rating: No

Description of Tecolote

Setting
Landform: Alluvial fans
Down-slope shape: Linear

Custom Soil Resource Report
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Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 3 inches: very stony loam
E - 3 to 12 inches: very gravelly loamy sand
Bt - 12 to 45 inches: extremely gravelly sandy clay loam
C - 45 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 8 to 65 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

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

68—Peyton-Pring complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369f
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Peyton and similar soils: 40 percent
Pring and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peyton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope

Custom Soil Resource Report
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Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock and/or arkosic

residuum weathered from sedimentary rock

Typical profile
A - 0 to 12 inches: sandy loam
Bt - 12 to 25 inches: sandy clay loam
BC - 25 to 35 inches: sandy loam
C - 35 to 60 inches: sandy loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 6.0 inches)

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

Custom Soil Resource Report
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Hydrologic Soil Group: B
Ecological site: Loamy Park (R048AY222CO)
Hydric soil rating: No

Minor Components

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

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

93—Tomah-Crowfoot complex, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 36bb
Elevation: 7,300 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Tomah and similar soils: 50 percent
Crowfoot and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tomah

Setting
Landform: Alluvial fans, hills
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkose and/or residuum weathered from

arkose

Typical profile
A - 0 to 10 inches: loamy sand
E - 10 to 22 inches: coarse sand
C - 48 to 60 inches: coarse sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
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

Custom Soil Resource Report
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Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Description of Crowfoot

Setting
Landform: Alluvial fans, hills
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 12 inches: loamy sand
E - 12 to 23 inches: sand
Bt - 23 to 36 inches: sandy clay loam
C - 36 to 60 inches: coarse sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
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
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: Sandy Divide (R049BY216CO)
Hydric soil rating: No

Minor Components

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

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

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Erosion Factors

Soil Erosion Factors are soil properties and interpretations used in evaluating the
soil for potential erosion. Example soil erosion factors can include K factor for the
whole soil or on a rock free basis, T factor, wind erodibility group and wind erodibility
index.

K Factor, Whole Soil (FLMD Water Intake and Treatment
Plant)

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equation
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the
average annual rate of soil loss by sheet and rill erosion in tons per acre per year.
The estimates are based primarily on percentage of silt, sand, and organic matter
and on soil structure and saturated hydraulic conductivity (Ksat). Values of K range
from 0.02 to 0.69. Other factors being equal, the higher the value, the more
susceptible the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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Soil Rating Lines
.02

.05

.10

.15

.17

.20

.24

.28

.32

.37

.43

.49

.55

.64

Not rated or not available
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Not rated or not available

Water Features

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

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

Date(s) aerial images were photographed: Feb 22, 2014—Mar
9, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—K Factor, Whole Soil (FLMD Water Intake and Treatment
Plant)

K Factor, Whole Soil— Summary by Map Unit — El Paso County Area, Colorado (CO625)

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

1 Alamosa loam, 1 to 3
percent slopes

.20 8.4 8.2%

38 Jarre-Tecolote complex,
8 to 65 percent slopes

.10 32.5 32.0%

68 Peyton-Pring complex, 3
to 8 percent slopes

.20 50.9 50.2%

93 Tomah-Crowfoot
complex, 8 to 15
percent slopes

.17 9.7 9.5%

Totals for Area of Interest 101.5 100.0%

Rating Options—K Factor, Whole Soil (FLMD Water Intake and
Treatment Plant)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the
field or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat) (FLMD Water
Intake and Treatment Plant)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the
soil component. A "representative" value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

Custom Soil Resource Report
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The numeric Ksat values have been grouped according to standard Ksat class
limits.
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Map—Saturated Hydraulic Conductivity (Ksat) (FLMD Water Intake and Treatment Plant)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

<= 6.2763

> 6.2763 and <= 10.4210

> 10.4210 and <=
20.9276
> 20.9276 and <=
65.9540
Not rated or not available

Soil Rating Lines
<= 6.2763

> 6.2763 and <= 10.4210

> 10.4210 and <=
20.9276
> 20.9276 and <=
65.9540
Not rated or not available

Soil Rating Points
<= 6.2763

> 6.2763 and <= 10.4210

> 10.4210 and <=
20.9276
> 20.9276 and <=
65.9540
Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

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

Date(s) aerial images were photographed: Feb 22, 2014—Mar
9, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—Saturated Hydraulic Conductivity (Ksat) (FLMD Water
Intake and Treatment Plant)

Saturated Hydraulic Conductivity (Ksat)— Summary by Map Unit — El Paso County Area, Colorado (CO625)

Map unit symbol Map unit name Rating (micrometers
per second)

Acres in AOI Percent of AOI

1 Alamosa loam, 1 to 3
percent slopes

6.2763 8.4 8.2%

38 Jarre-Tecolote complex,
8 to 65 percent slopes

20.9276 32.5 32.0%

68 Peyton-Pring complex, 3
to 8 percent slopes

10.4210 50.9 50.2%

93 Tomah-Crowfoot
complex, 8 to 15
percent slopes

65.9540 9.7 9.5%

Totals for Area of Interest 101.5 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat) (FLMD
Water Intake and Treatment Plant)

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): All Layers (Weighted Average)

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group (FLMD Water Intake and
Treatment Plant)

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.
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The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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Map—Hydrologic Soil Group (FLMD Water Intake and Treatment Plant)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

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

Date(s) aerial images were photographed: Feb 22, 2014—Mar
9, 2017

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

Hydrologic Soil Group— Summary by Map Unit — El Paso County Area, Colorado (CO625)

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

1 Alamosa loam, 1 to 3
percent slopes

D 8.4 8.2%

38 Jarre-Tecolote complex,
8 to 65 percent slopes

B 32.5 32.0%

68 Peyton-Pring complex, 3
to 8 percent slopes

B 50.9 50.2%

93 Tomah-Crowfoot
complex, 8 to 15
percent slopes

B 9.7 9.5%

Totals for Area of Interest 101.5 100.0%

Rating Options—Hydrologic Soil Group (FLMD Water Intake and
Treatment Plant)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Unified Soil Classification (Surface) (FLMD Water Intake
and Treatment Plant)

The Unified soil classification system classifies mineral and organic mineral soils for
engineering purposes on the basis of particle-size characteristics, liquid limit, and
plasticity index. It identifies three major soil divisions: (i) coarse-grained soils having
less than 50 percent, by weight, particles smaller than 0.074 mm in diameter; (ii)
fine-grained soils having 50 percent or more, by weight, particles smaller than 0.074
mm in diameter; and (iii) highly organic soils that demonstrate certain organic
characteristics. These divisions are further subdivided into a total of 15 basic soil
groups. The major soil divisions and basic soil groups are determined on the basis
of estimated or measured values for grain-size distribution and Atterberg limits.
ASTM D 2487 shows the criteria chart used for classifying soil in the Unified system
and the 15 basic soil groups of the system and the plasticity chart for the Unified
system.

The various groupings of this classification correlate in a general way with the
engineering behavior of soils. This correlation provides a useful first step in any field
or laboratory investigation for engineering purposes. It can serve to make some
general interpretations relating to probable performance of the soil for engineering
uses.
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For each soil horizon in the database one or more Unified soil classifications may
be listed. One is marked as the representative or most commonly occurring. The
representative classification is shown here for the surface layer of the soil.
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Map—Unified Soil Classification (Surface) (FLMD Water Intake and Treatment Plant)
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MAP INFORMATION

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 14, Sep 23, 2016

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

Date(s) aerial images were photographed: Feb 22, 2014—Mar
9, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—Unified Soil Classification (Surface) (FLMD Water Intake
and Treatment Plant)

Unified Soil Classification (Surface)— Summary by Map Unit — El Paso County Area, Colorado (CO625)

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

1 Alamosa loam, 1 to 3
percent slopes

CL 8.4 8.2%

38 Jarre-Tecolote complex,
8 to 65 percent slopes

SC 32.5 32.0%

68 Peyton-Pring complex, 3
to 8 percent slopes

SC 50.9 50.2%

93 Tomah-Crowfoot
complex, 8 to 15
percent slopes

SM 9.7 9.5%

Totals for Area of Interest 101.5 100.0%

Rating Options—Unified Soil Classification (Surface) (FLMD
Water Intake and Treatment Plant)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)
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STORMWATER QUALITY BMP MANUAL A-23

Appendix C  Inspection Checklist – Grading
Erosion, and Stormwater Quality Controls

DATE/TIME:

INSPECTOR:

CITY OF COLORADO
SPRINGS

TYPE OF INSPECTION:  Self-Monitoring______

Initial _____    Compliance_____    Follow-Up_____

Reconnaissance_____    Complaint_____    Final____

SITE: DATE OF PERMIT:

ADDRESS:

CONTRACTOR: OWNER/OWNER’S REPRESENTATIVE:

CONTACT: CONTACT:

PHONE: PHONE:

STAGE OF CONSTRUCTION:  Initial BMP Installation/Prior to Construction_____  Clearing & Grubbing_____

Rough Grading_____   Finish Grading_____   Utility Construction_____   Building Construction_____

Final Stabilization_____

OVERALL SITE INSPECTION YES/NO/N.A. REMARKS/ACTIONS

Is there any evidence of sediment leaving the construction
site?  If so, note areas.

Have any adverse impacts such as flooding, structural
damage, erosion, spillage, or accumulation of sediment,
debris or litter occurred on or within public or private
property, wetlands or surface waters –to include
intermittent drainageways and the City’s stormwater
system (storm sewers, gutters, ditches, etc.)?

Are the BMPs properly installed and maintained?

Have the BMPs been placed as shown on approved plans?

Are the BMPs functioning as intended?

Is work being done according to approved plans and any
phased construction schedule?

Is the construction schedule on track?

Are drainage channels and outlets adequately stabilized?

Is there any evidence of discharges or spills of fuels,
lubricants, chemicals, etc.?
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BMP MAINTENANCE CHECKLIST YES/NO/N.A. REMARKS/ACTIONS
NECESSARY

CHECK DAM

Has accumulated sediment and debris been
removed per maintenance requirements?

EROSION CONTROL BLANKET

Is fabric damaged, loose or in need of repairs?

INLET PROTECTION

Is the inlet protection damaged, ineffective or in
need of repairs?

Has sediment been removed per maintenance
requirements?

MULCHING

Distributed uniformly on all disturbed areas?

Is the application rate adequate?

Any evidence of mulch being blown or washed
away?

Has the mulched area been seeded, if necessary?

SEDIMENT BASIN

Is the sediment basin properly constructed and
operational?

Has sediment and debris been cleaned out of the
basin?

SILT FENCE

Is the fence damaged, collapsed, unentrenched or
ineffective?

Has sediment been removed per maintenance
requirements?

Is the silt fence properly located?

SLOPE DRAIN

Is water bypassing or undercutting the inlet or pipe?

Is erosion occurring at the outlet of the pipe?

STRAW BALE BARRIER

Are the straw bales damaged, ineffective or
unentrenched?

Has sediment been removed per maintenance
requirements?

Are the bales installed and positioned correctly?
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BMP MAINTENANCE CHECKLIST YES/NO/N.A. REMARKS/ACTIONS
NECESSARY

SURFACE ROUGHENING

Is the roughening consistent/uniform on slopes??

Any evidence of erosion?

TEMPORARY SEEDING

Are the seedbeds protected by mulch?

Has any erosion occurred in the seeded area?

Any evidence of vehicle tracking on seeded areas?

TEMPORARY SWALES

Has any sediment or debris been deposited within
the swales?

Have the slopes of the swale eroded or has damage
occurred to the lining?

Are the swales properly located?

VEHICLE TRACKING

Is gravel surface clogged with mud or sediment?

Is the gravel surface sinking into the ground?

Has sediment been tracked onto any roads and has
it been cleaned up?

Is inlet protection placed around curb inlets near
construction entrance?

OTHER
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FINAL INSPECTION CHECKLIST YES/NO/N.A. REMARKS/ACTIONS
NECESSARY

Has all grading been completed in compliance with
the approved Plan, and all stabilization completed,
including vegetation, retaining walls or other
approved measures?

Has final stabilization been achieved – uniform
vegetative cover with a density of at least 70 percent of
pre-disturbance levels, and cover capable of
adequately controlling soil erosion; or permanent,
physical erosion methods?

Have all temporary measures been removed?

Have all stockpiles, construction materials and
construction equipment been removed?

Are all paved surfaces clean (on-site and off-site)?

Has sediment and debris been removed from drainage
facilities (on-site and off-site) and other off-site
property, including proper restoration of any
damaged property?

Have all permanent stormwater quality BMPs been
installed and completed?

ADDITIONAL COMMENTS:

The items noted as needing action must be remedied no later than ______________________.
The contractor shall notify the inspector when  all the items noted above have been
addressed.

By signing this inspection form, the owner/owner’s representative and the contractor
acknowledge that they have received a copy of the inspection report and are aware it is their
responsibility to take corrective actions by the date noted above.  Failure to sign does not
relieve the contractor and owner/owner’s representative of their responsibility to take the
necessary corrective action and of their liability for any damages that have occurred or may
occur.

INSPECTOR’S SIGNATURE: DATE:

OWNER/OWNER’S REPRESENTATIVE SIGNATURE: DATE:

CONTRACTOR’S SIGNATURE: DATE:
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Check Dam

What it is
Check dams are small,
temporary or permanent dams
constructed across a drainage
ditch, swale or channel to
reduce the velocity of
concentrated flows and to trap
sediment eroded from
upstream.  Check dams can be
constructed out of rocks,
gravel-filled sandbags or straw
bales.

When and Where to use it
� In open channels that receive flow from drainage between 1 and 10 acres.
� In steeply sloped swales.
� In swales that need protection during the establishment of grasses or prior to installation

of a non-erodible lining.

When and Where NOT to use it
� In live streams.
� In channels that receive flow from drainage areas greater than 10 acres.
� In channels that will be overtopped by flow once the dams are constructed.

Construction Detail and Maintenance Requirements
Figure CD-1 provides a construction detail and maintenance requirements for a check dam.





Temporary Outlet Protection (TOP) EC-8 

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

Photograph TOP-1.  Riprap outlet protection.  

Description  

Outlet protection helps to reduce erosion 
immediately downstream of a pipe, 
culvert, slope drain, rundown or other 
conveyance with concentrated, high-
velocity flows.  Typical outlet protection 
consists of riprap or rock aprons at the 
conveyance outlet. 

Appropriate Uses 

Outlet protection should be used when a 
conveyance discharges onto a disturbed 
area where there is potential for accelerated 
erosion due to concentrated flow.  Outlet 
protection should be provided where the velocity at the culvert outlet exceeds the maximum permissible 
velocity of the material in the receiving channel.   

Note:  This Fact Sheet and detail are for temporary outlet protection, outlets that are intended to be used 
for less than 2 years.  For permanent, long-term outlet protection, see the Major Drainage chapter of 
Volume 1. 

Design and Installation 

Design outlet protection to handle runoff from the largest drainage area that may be contributing runoff 
during construction (the drainage area may change as a result of grading).  Key in rock, around the entire 
perimeter of the apron, to a minimum depth of 6 inches for stability.  Extend riprap to the height of the 
culvert or the normal flow depth of the downstream channel, whichever is less.  Additional erosion 
control measures such as vegetative lining, turf reinforcement mat and/or other channel lining methods 
may be required downstream of the outlet protection if the channel is susceptible to erosion.  See Design 
Detail OP-1 for additional information. 

Maintenance and Removal 

Inspect apron for damage and displaced rocks.  If rocks are missing or significantly displaced, repair or 
replace as necessary.  If rocks are continuously missing or displaced, consider increasing the size of the 
riprap or deeper keying of the perimeter. 

Remove sediment accumulated at the outlet before the outlet protection becomes buried and ineffective.  
When sediment accumulation is noted, check that upgradient BMPs, including inlet protection, are in 
effective operating condition.  

Outlet protection may be removed once the pipe is no longer 
draining an upstream area, or once the downstream area has 
been sufficiently stabilized.  If the drainage pipe is 
permanent, outlet protection can be left in place; however, 
permanent outlet protection should be designed and 
constructed in accordance with the requirements of the 
Major Drainage chapter of Volume 2.  

Outlet Protection 

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



EC-8 Temporary Outlet Protection (TOP) 

 
TOP-2 Urban Drainage and Flood Control District November 2010 

Urban Storm Drainage Criteria Manual Volume 3 

 



Temporary Outlet Protection (TOP) EC-8 

November 2010 Urban Drainage and Flood Control District TOP-3 
 Urban Storm Drainage Criteria Manual Volume 3 
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Erosion Control Blankets

What it is
Erosion control blankets are geotextiles or filter
fabrics that are used to stabilize soils, steep slopes
and drainage channels.

When and Where to use it
� In temporary and permanent swales.
� To protect recently seeded slopes.
� In drainageway channels.

When and Where NOT to use it
� In swales with slopes greater than 5 percent or with stormwater velocities > 8 feet per

second.

Installation and Maintenance Requirements
Installation requirements are provided in Figures ECB-1 and ECB-2.

Maintenance requirements include regular inspections to determine if fabric is damaged or
has come loose, and appropriate repairs or replacement of damaged materials.

TYPES OF EROSION CONTROL BLANKETS

� WOVEN OR BONDED SYNETHETIC MATERIALS SUCH
AS POLYPROPELENE, POLYESTER, POLYETHEYLENE,
NYLON, POLYVINYL CHLORIDE, GLASS AND
VARIOUS MIXTURES OF THESE.

� MULCH MATTING MADE FROM JUTE OR OTHER
WOOD FIBER THAT HAS BEEN FORMED INTO SHEETS.

� NETTING MADE FROM JUTE OR OTHER WOOD FIBER,
PLASTIC, PAPER, OR COTTON USED TO HOLD MULCH
AND MATTING TO THE GROUND.

� BLANKETS OF WOVEN STRAW MULCH WITH A
SYNTHETIC LAYER OR NET.



Figure ECB-1
Erosion Control Blanket

Application Examples
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Figure ECB-2
Erosion Control Blanket

Installation Requirements

DEN/M/153722.CS.CB/FigECB-2/9-99

City of Colorado Springs
Storm Water Quality
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Inlet Protection
What it is
Inlet protection is a sediment control barrier
formed around a storm drain inlet.  A number of
alternative inlet protection designs are available,
including:

� Silt Fence Inlet Protection.
� Straw Bale Barrier Inlet Protection.
� Block and Gravel Bag Inlet Protection.
� Curb Socks Inlet Protection.

 

When and Where to use it
Application of inlet protection differs by design.

� Filter fabric and straw bale inlet protection are
used for area inlets (not located within streets).

� Block and gravel bag curb inlet protection is used
for street inlets in sumps.

� Curb sock protection is used for street inlets
in sumps or on continuous grade.

When and Where NOT to use it
� Filter fabric and straw bale inlet protection cannot be used for drain inlets that are paved

because these designs require excavation and/or staking of materials.
� Block and gravel bag inlet protection is not recommended for continuous grade inlets

due to concerns about damage from bypassed flow.

Construction Detail and Maintenance Requirements
Figures IP-1 through IP-4 provide a construction detail and maintenance requirements for
each inlet protection design alternative.
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Photograph CWA-1.  Example of concrete washout area.  Note gravel 
tracking pad for access and sign. 

Description 

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

Appropriate Uses 

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

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

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

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

Design and Installation 

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

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

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

Concrete Washout Area 

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

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

Maintenance and Removal 

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

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

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

 

 

  

  

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

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

Description 

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

Appropriate Uses  

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

Design and Installation 

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

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

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

Maintenance and Removal 

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

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

  

Stockpile Management 

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

Description 

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

 Provide for waste management.  

 Establish proper building material staging areas.  

 Designate paint and concrete washout areas.  

 Establish proper equipment/vehicle fueling and 
maintenance practices.  

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

 Develop a spill prevention and response plan.  

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

Appropriate Uses 

Good housekeeping practices are necessary at all construction sites. 

Design and Installation 

The following principles and actions should be addressed in SWMPs: 

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

Solid or Construction Waste 

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

  

Good Housekeeping 

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

 

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

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

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

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

o Empty waste containers before they are full and overflowing. 

Sanitary and Septic Waste 

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

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

o Maintain clean restroom facilities and empty portable toilets regularly. 

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

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

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

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

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

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

Hazardous Materials and Wastes 

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

o Designate hazardous waste-collection 
areas on-site. 

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

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

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

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

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

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

o Reuse and recycle construction materials when possible.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

o Educate employees and subcontractors on proper washing procedures.  

o Use off-site washing facilities, when available. 

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

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

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

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

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

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

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

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

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

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

o Identify personnel responsible for implementing the plan in the event of a spill.  Update the spill 
prevention plan and clean up materials as changes occur to the types of chemicals stored and used 
at the facility.  
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Spill Prevention, Control, and Countermeasure (SPCC) Plan  

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

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

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

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

Reporting Oil Spills 

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

Maintenance and Removal 

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

Checklists may be helpful in good housekeeping efforts. 

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

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

Design Details 

See the following Fact Sheets for related Design Details: 

MM-1 Concrete Washout Area 

MM-2 Stockpile Management 

SM-4 Vehicle Tracking Control 

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

http://www.epa.gov/oilspill/spcc.htm�
http://www.nrc.uscg.mil/nrchp.html�
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Mulching
What it is
Mulching is used to
temporarily stabilize soils
by securely applying
materials such as grass, hay,
woodchips or wood fibers
to the soil’s surface.
Mulching protects the soil
from raindrop impact and
reduces the velocity of
overland runoff.  Mulch
also aids in the growth of
temporary seeding by
holding seeds and topsoil in
place, retaining moisture,
and insulating against
extreme temperatures.

When and Where to use it
� All disturbed areas and stockpiles shall be mulched within 21 days after final grade is

reached.
� Disturbed areas and stockpiles which are not at final grade but will remain dormant for

longer than 30 days shall also be mulched within 21 days after interim grading.
� An area that is going to remain in an interim state for more than 60 days shall also be

seeded.
� Mulching is always to be used when applying temporary or permanent seeding.
� Mulching is often used when temporary seeding cannot be used due to the season or

climate.

When and Where NOT to use it
� In areas that will involve paving, building, or utility construction within 21 days after

final grade is reached.

Application Techniques and Maintenance Requirements
Figure MU-1 provides application techniques and maintenance requirements for mulching.
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Silt Fence
What it is
A silt fence is a temporary sediment
barrier constructed of filter fabric
stretched across supporting posts.  The
bottom edge of the fabric is entrenched
and covered with backfill.

When and Where to use it
� On the down gradient perimeters of a

construction site.
� On a contour to control overland

sheet flow.
� At the top or toe of a steep slope.
� As a form of inlet protection (see inlet

protection factsheet).

Figure SF-1 depicts five cases where the use of silt fence is appropriate.

When and Where NOT to use it
� In areas of concentrated flows such as in ditches, swales or channels that drain areas

greater than 1.0 acre.
� At the top of a slope or at high points which do not receive any drainage flows.

This photo reveals a silt fence that has
become unentrenched because it was not
securely installed.

This photo illustrates what will happen to
a silt fence if it is installed in an area of
concentrated flow.

Construction Detail and Maintenance Requirements
Figure SF-2 provides a construction detail and maintenance requirements for a silt fence.



Figure SF-1
Silt Fence

Application Examples

5500

5530

5520
5510

Construction Site
Perimeter

Case 3

Placed on contour
Drainage area up to
1.0 Ac/100ft.

Case 2

Placed on perimeter
Drainage area >1.0 AC
See Table SF-1

Case 1

Placed on perimeter
Drainage area <1.0 AC
See Table SF-1

Silt Fence Used as
 Perimeter Control DA < 0.25 AC

Case 2
DA > 1.0 AC

Table SF-1

Continuous Grade

Area of
Concentrated Flow

(1) Temporary Swale or Straw Bale Barrier may be used as alternative to a Silt Fence.
(2) Check Dam may also be used as alternative to Silt Fence at low point.
(3) Sediment Basin is required for concentrated flow from drainage areas > 1.0 AC.
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Basin

Silt Fence,
Typical

City of Colorado Springs
Storm Water Quality

Case 4

Placed around inlet.
See Inlet Protection
Fact Sheet.

Case 5

At the top
and/or toe of
a steep
slope.

Case 1

OK (1)

NO (3)

0.25 <  DA < 1 AC

OK (1)

OK

OK (1)

NO (2)

3-35







STORMWATER QUALITY BMP MANUAL 3-44

Surface Roughening
What it is
Surface roughening is a temporary erosion control practice where the soil surface is
roughened by the creation of grooves, depressions, or steps that run parallel to the contour
of the land.

When and Where to use it
� Surface roughening is appropriate for all slopes and should be performed immediately

after rough grades have been established in an area.
� Surface roughening can also be used to help establish vegetative cover by reducing

runoff velocity and giving seed an opportunity to take hold and grow.
� Surface roughening can be used in combination with other erosion control measures

such as mulching and seeding.

When and Where NOT to use it
� Slopes that are not smooth-graded and are left sufficiently rough after final grading do

not need further roughening to control erosion.
� Surface roughening alone is not sufficient to stabilize a slope for long periods of times,

further stabilization measures should be implemented within two weeks of grading.
� Extremely sandy or rocky soils are not well suited for surface roughening.

Application Techniques and Maintenance Requirements
Figure SR-1 provides application techniques and maintenance requirements for surface
roughening.
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SURFACE ROUGHENING NOTES

APPLICATION TECHNIQUES

1. STAIR STEP GRADING – USED ON SLOPES WITH GRADIENTS
BETWEEN 3:1 AND 2:1 AND FOR SOIL CONTAINING A LARGE
AMOUNT OF SMALL ROCKS. STAIRS ARE TO BE WIDE ENOUGH TO
WORK WITH STANDARD EARTH MOVING EQUIPMENT.

2. GROOVE CUTTING – USED ON SLOPES WITH GRADIENTS BETWEEN
3:1 AND 2:1. GROOVES ARE TO BE AT LEAST 3 INCHES DEEP AND
NO MORE THAN 15 INCHES APART.

3. TRACKING – USED ON SOILS WITH HIGHER SAND CONTENT DUE TO
COMPACTION BY HEAVY MACHINERY.

MAINTENANCE REQUIREMENTS

1. REGULAR INSPECTIONS ARE TO BE MADE OF ALL
SURFACE ROUGHENED AREAS.

2. SURFACE ROUGHENING IS TO BE REPEATED AS OFTEN AS
NECESSARY.

3. VEHICLES OR EQUIPMENT IS NOT TO BE DRIVEN OVER
AREAS THAT HAVE BEEN ROUGHENED.

4. AS SURFACE ROUGHENING IS ONLY A TEMPORARY
CONTROL, ADDITIONAL TREATMENTS MAY BE NECESSARY
TO MAINTAIN THE SOIL SURFACE IN A ROUGHENED
CONDITION.
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Temporary Seeding
What it is
Temporary seeding is the use of quickly
germinating vegetative cover on
disturbed areas to stabilize soils and
control erosion.

When and Where to use it
� On any disturbed areas that are to

remain in an interim state for more
than 60 days, but less than one year.

When and Where NOT to use it
� Temporary seeding shall not be used

in areas that receive construction
traffic; granular material shall be used to stabilize high traffic areas (see Vehicle Tracking
Fact Sheet).

� Temporary seeding is not to be used on disturbed areas left in an interim state for more
than 1 year.  Permanent seeding is then required.

Application Techniques and Maintenance Requirements
Figure TS-1 provides application techniques and maintenance requirements for temporary
seeding.
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Vehicle Tracking
What it is
Vehicle tracking refers to the
stabilization of construction
entrances, roads, parking areas,
and staging areas to prevent the
tracking of sediment from the
construction site.

When and Where to use it
� All points where vehicles exit

the construction site onto a
public road.

� Construction entrance/exit
should be located at permanent access locations if at all possible.

� Construction roads and parking areas.
� Loading and unloading areas.
� Storage and staging areas.
� Where trailers are parked.
� Any construction area that receives high vehicular traffic.

When and Where NOT to use it
� The vehicle tracking area should not be located in areas that are wet or where soils erode

easily.

This picture shows an unstabilized
entrance where dirt is being
tracked onto a public road.

Construction Details and Maintenance Requirements
Figure VT-1 and VT-2 provide construction details and maintenance requirements for
vehicle tracking.
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Photograph SB-1.  Sediment basin at the toe of a slope.  Photo 
courtesy of WWE.   

Description 

A sediment basin is a temporary pond 
built on a construction site to capture 
eroded or disturbed soil transported in 
storm runoff prior to discharge from the 
site.  Sediment basins are designed to 
capture site runoff and slowly release it to 
allow time for settling of sediment prior 
to discharge.  Sediment basins are often 
constructed in locations that will later be 
modified to serve as post-construction 
stormwater basins.  

Appropriate Uses 

Most large construction sites (typically 
greater than 2 acres) will require one or 
more sediment basins for effective 
management of construction site runoff.  On linear construction projects, sediment basins may be 
impractical; instead, sediment traps or other combinations of BMPs may be more appropriate.   

Sediment basins should not be used as stand-alone sediment controls.  Erosion and other sediment 
controls should also be implemented upstream.   

When feasible, the sediment basin should be installed in the same location where a permanent post-
construction detention pond will be located.   

Design and Installation 

The design procedure for a sediment basin includes these steps: 

 Basin Storage Volume:  Provide a storage volume of at least 3,600 cubic feet per acre of drainage 
area.  To the extent practical, undisturbed and/or off-site areas should be diverted around sediment 
basins to prevent “clean” runoff from mixing with runoff from disturbed areas.  For undisturbed areas 
(both on-site and off-site) that cannot be diverted around the sediment basin, provide a minimum of 
500 ft3/acre of storage for undeveloped (but stable) off-site areas in addition to the 3,600 ft3/acre for 
disturbed areas.  For stable, developed areas that cannot be diverted around the sediment basin, 
storage volume requirements are summarized in Table SB-1. 

 Basin Geometry: Design basin with a minimum length-to-width ratio of 2:1 (L:W).  If this cannot be 
achieved because of site space constraints, baffling may 
be required to extend the effective distance between the 
inflow point(s) and the outlet to minimize short-circuiting.  

 Dam Embankment:  It is recommended that 
embankment slopes be 4:1 (H:V) or flatter and no steeper 
than 3:1 (H:V) in any location.  

  

Sediment Basins 

Functions   
Erosion Control No 
Sediment Control Yes 
Site/Material Management No 
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 Inflow Structure:  For concentrated flow entering the basin, provide energy dissipation at the point 
of inflow.  

 

Table SB-1.  Additional Volume Requirements for Undisturbed and Developed Tributary Areas 
Draining through Sediment Basins 

Imperviousness (%) 
Additional Storage Volume (ft3) 

Per Acre of Tributary Area 
Undeveloped 500 

10 800 
20 1230 
30 1600 
40 2030 
50 2470 
60 2980 
70 3560 
80 4360 
90 5300 
100 6460 

 

  Outlet Works:  The outlet pipe shall extend through the embankment at a minimum slope of 0.5 
percent.  Outlet works can be designed using one of the following approaches:   

o Riser Pipe (Simplified Detail): Detail SB-1 provides a simplified design for basins treating no 
more than 15 acres. 

o Orifice Plate or Riser Pipe:  Follow the design criteria for Full Spectrum Detention outlets in the 
EDB Fact Sheet provided in Chapter 4 of this manual for sizing of outlet perforations with an 
emptying time of approximately 72 hours.  In lieu of the trash rack, pack uniformly sized 1½ - to 
2-inch gravel in front of the plate or surrounding the riser pipe.  This gravel will need to be 
cleaned out frequently during the construction period as sediment accumulates within it.  The 
gravel pack will need to be removed and disposed of following construction to reclaim the basin 
for use as a permanent detention facility.  If the basin will be used as a permanent extended 
detention basin for the site, a trash rack will need to be installed once contributing drainage areas 
have been stabilized and the gravel pack and accumulated sediment have been removed. 

o Floating Skimmer:  If a floating skimmer is used, install it using manufacturer’s 
recommendations.  Illustration SB-1 provides an illustration of a Faircloth Skimmer Floating 
Outlet™, one of the more commonly used floating skimmer outlets.  A skimmer should be 
designed to release the design volume in no less than 48 hours.  The use of a floating skimmer 
outlet can increase the sediment capture efficiency of a basin significantly.  A floating outlet 
continually decants cleanest water off the surface of the pond and releases cleaner water than 
would discharge from a perforated riser pipe or plate. 
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Illustration SB-1.  Outlet structure for a temporary sediment basin - Faircloth Skimmer Floating Outlet.  Illustration courtesy 
of J. W. Faircloth & Sons, Inc., FairclothSkimmer.com.  

 

 

 

 Outlet Protection and Spillway:  Consider all flow paths for runoff leaving the basin, including 
protection at the typical point of discharge as well as overtopping. 

o Outlet Protection:   Outlet protection should be provided where the velocity of flow will exceed 
the maximum permissible velocity of the material of the waterway into which discharge occurs.  
This may require the use of a riprap apron at the outlet location and/or other measures to keep the 
waterway from eroding.   

o Emergency Spillway: Provide a stabilized emergency overflow spillway for rainstorms that 
exceed the capacity of the sediment basin volume and its outlet.  Protect basin embankments from 
erosion and overtopping.  If the sediment basin will be converted to a permanent detention basin, 
design and construct the emergency spillway(s) as required for the permanent facility.  If the 
sediment basin will not become a permanent detention basin, it may be possible to substitute a 
heavy polyvinyl membrane or properly bedded rock cover to line the spillway and downstream 
embankment, depending on the height, slope, and width of the embankments.   
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Maintenance and Removal 

Maintenance activities include the following: 

• Dredge sediment from the basin, as needed to maintain BMP effectiveness, typically when the design 
storage volume is no more than one-third filled with sediment. 

• Inspect the sediment basin embankments for stability and seepage.   

• Inspect the inlet and outlet of the basin, repair damage, and remove debris.  Remove, clean and 
replace the gravel around the outlet on a regular basis to remove the accumulated sediment within it 
and keep the outlet functioning.  

• Be aware that removal of a sediment basin may require dewatering and associated permit 
requirements.  

• Do not remove a sediment basin until the upstream area has been stabilized with vegetation. 

Final disposition of the sediment basin depends on whether the basin will be converted to a permanent 
post-construction stormwater basin or whether the basin area will be returned to grade.  For basins being 
converted to permanent detention basins, remove accumulated sediment and reconfigure the basin and 
outlet to meet the requirements of the final design for the detention facility.  If the sediment basin is not to 
be used as a permanent detention facility, fill the excavated area with soil and stabilize with vegetation.   
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