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1. Applicant / Contact Information 

Owner/Developer:  SR Land, LLC 
     Attn: Jim Morley 
     20 Boulder Crest, Suite 200 
     Colorado Springs, CO 80903 
     (720) 491-3024 
 

Engineer:   JR Engineering, LLC 
     5475 Tech Center Drive, Suite 235 
     Colorado Springs, CO 80919 
     Attn: Mike Bramlett (303) 267-6240 
     mbramlett@jrengineering.com  
 

SWMP Administrator: Contractor 
 
Contractor:   To Be Determined 

 

2. Site Description and Location 

Homestead North at Sterling Ranch (the site) consists of parcel 5228000030 which 
contains 91.9 acres of land The site is located in the northeast quarter of Section 28, 
Township 12 South, Range 65 West of the Sixth Principal Meridian in the County of El 
Paso, State of Colorado. The site is located immediately east of Vollmer Road. The site is 
bounded by Briargate Parkway to the south, an unplatted vacant residential parcel to the 
north, Vollmer road borders the western portion of the site, and Sand Creek borders the 
site to east. The parcels are planned to be platted after approval of the Development Plan. 
Refer to the vicinity map in Appendix A for additional information. 

 
The subject site is approximately 89 acres and located northeast of the intersection of 
Volmer Road and Briargate Parkway within a residential suburban area of El Paso 
County, Colorado. The site is comprised of variable sloping grasslands that generally 
slope(s) downward to the east at 3 to 7% towards the Sand Creek tributary basin. 

 
Site details: 

a. Estimated area to undergo disturbance: 89.6 acres (Total Area = 91.9 acres) 
b. Per a NRCS web soil survey, the site is made up of Type B soils. Type B soils have a 

moderate infiltration when thoroughly wet. A NRCS soil survey map has been 
presented in Appendix B. BMPs will be installed and maintained to mitigate 
adverse impacts due to soil erosion. Removal of temporary BMP’s will not occur 
until full site stabilization has been achieved, and then final site cleanup will 
occur. This mitigates adverse impacts due to soil erosion potential. Adverse 
impacts of soil erosion include stream/ water pollution associated with increased 
turbidity.  

c. Existing vegetation: An aerial survey was used to determine percent cover of 
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native grasses (approximately 30% coverage). 
d. Location and description of potential pollution sources: Potential sources of 

pollution include:  
- Vehicle, equipment maintenance, and fueling – all designated fueling 
and maintenance areas shall be located a minimum of 100 feet from any 
drainage course whenever possible.  If the fueling area is located on a 
pervious surface, the area shall be covered with a non-pervious lining so 
as to prevent soil contamination by way of infiltration. Any spillage shall 
be cleaned up immediately. 
- All exposed and stored soils – all exposed soils will be seeded and 
mulched upon completion of construction within the vicinity.  Silt fence 
will be utilized to contain sediment deposited by runoff until seeding can 
take.  Silt fence or a similar barrier should be installed as needed around 
long-term stockpiles (30 days+). Vehicle Tracking Control should be 
installed at access points to minimize sediment deposition from vehicles 
exiting the site. 
- Vehicle tracking of sediments – if sediment is tracked onto the street, a 
reasonable attempt shall be made to clean up sediment and mud deposits 
as soon as possible. A street sweeper may be used as necessary. Vehicle 
Tracking Control shall be installed at all vehicular access points to the site.  
-Management of contaminated soils – appropriate measures will be taken 
to clean up the cause of the contaminated soil.  All contaminated soils 
must be disposed of offsite in an appropriate manner. 
- Vehicle, equipment maintenance, and fueling – all designated fueling 
and maintenance areas shall be located a minimum of 100 feet from any 
drainage course whenever possible.  If the fueling area is located on a 
pervious surface, the area shall be covered with a non-pervious lining so 
as to prevent soil contamination by way of infiltration. Any spillage shall 
be cleaned up immediately. 
- On-site waste management practices (waste piles, liquid wastes, 
dumpsters, etc.) – dumpsters will be utilized as needed to remove trash 
from the site.  Any waste material found on-site or generated by 
construction activities will be disposed of in a manner that prevents 
polluting of storm water discharges.  In the event that waste is to be stored 
on-site, it shall be in an area located a minimum of 100 feet from any 
drainage course whenever possible. Waste disposal bins should be 
checked for leaks and overflow capacity and emptied weekly or when 
capacity reaches 80% full. Whenever waste is not stored in a non-porous 
container, it shall be in an area enclosed by a 12-inch high compacted 
earthen ridge.  If the enclosed waste area is located on porous soil, the area 
shall be covered with a non-porous lining to prevent soil contamination.  
Whenever precipitation is predicted, the waste shall be covered with a 
non-porous cover, anchored on all sides to prevent its removal by wind, in 
order to prevent precipitation from leaching out potential pollutants from 
the waste. Portable toilets will be located a minimum of 10 feet from 
stormwater inlets and 50 feet from state waters. They will be secured at all 
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four corners to prevent overturning and cleaned on a weekly basis. They 
will be inspected daily for spills. 
- Non-industrial waste sources such as worker trash and portable toilets – 
all portable toilets should be kept a minimum of 50 feet from a storm drain 
inlet and secured to the ground. 

The locations of these sources are shown in the GEC plans in Appendix C or will 
be determined by the contractor. 

e. Spill prevention and pollution controls for dedicated batch plants: Not applicable 
for this site since there will be no dedicated batch plants. 

f. Location and description of anticipated non-stormwater components of discharge: 
A potential source of non-stormwater discharge could be the irrigation of 
permanent seeding (PS). Irrigation will be kept at a rate so as to not create runoff. 

g. The site is comprised of variable sloping grasslands that generally slope(s) 
downward to the east at 3 to 7% towards the Sand Creek tributary basin. The 
proposed full-spectrum detention ponds will outfall to Sand Creek via a propose 
18” RCP pipe with a low tail water basin for outlet protection. 

h. There are no stream crossings through the project site. 
 

3. Proposed Sequence of Major Activities 

The project will follow standard construction sequences for construction, ie., 
grading, utility installation, street paving, and landscaping. The contractor will be 
responsible for implementing and maintaining the erosion and sediment control 

measures described in this document and the accompanying design drawings. The 
contractor may designate these tasks to certain subcontractors as they see fit, but the 
ultimate responsibility for implementing these controls and their proposed function 

at each phase of the project remains with the contractor. The order of major 
activities (with estimated completion dates) will be as follows: 

1. Install VTC and other perimeter soil erosion control measures 
(Spring 2021). 

2. Install/grade temporary sediment basin (Spring 2021). 
3. Clear and rough grade for improvements (Spring 2021). 
4. Fine grading and placement of gravel drive aisles, lights, water, 

cesspool, and paving (Spring 2021).  
5. Install landscaping/vegetated surface treatments (Spring 2021). 
6. Clean up and final stabilization (Spring 2021). 
7. Remove BMPs once final stabilization is achieved  

(Spring 2022) 
**Total construction timeframe < 1 month, with the exception of 
establishing vegetation. Site does not require a phasing plan. 

 
4. BMPs for Stormwater Pollution Prevention 

See GEC plans in Appendix C for BMP locations and detail sheets. The total area of 
disturbance on the site is 124,325 SY. The area of cut is 114,697 SY, and the total area of 
fill is 30,987 SY. This storm water management report does not rely on control measures 
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owned or operated by another entity. 
 

a. Erosion and Sediment Controls 
i. Structural BMPs: 

1. Temporary sediment basins and permanent detention pond (SBs) to 
collect runoff before it enters receiving waters 

2. Silt fence (SF) along downstream limits of disturbed areas to filter 
sediment from runoff 

3. Construction marker (CM) to identify limits of construction (LOC) 
4. Vehicle tracking control (VTC) at site entrance to prevent sediment 

from leaving the site via vehicle tires 
5. Erosion control blanket (ECB) placed on any slopes of 3:1 or 

greater, including the sides of sediment basins 
6. Inlet protection (IP) around culvert entrances 
7. Outlet protection (OP) at culvert outlets 
8. Check Dam (CD) to counteract erosion by reducing energy  
9. Site grading around entire stockpile are, all road slope toward 

detention pond. No developed storm water offsite.  
10. Temporary stock pile and permanent stock pile (TSP) to consolidate 

materials such as topsoil in a controlled area bounded by silt fence 
11. Stabilized staging area (SSA) near site entrance to consolidate 

construction equipment in a stabilized location 
12. Concrete washout area (CWA) to allow a controlled area for 

concrete trucks to be washed 
ii. Non-structural BMPs: 

1. Permanent seeding (PS) to stabilize disturbed areas 
b. Materials Handling and Spill Prevention 

i. General Materials Handling Practices: 
1. Potential pollutants shall be stored and used in a manner consistent 

with the manufacturer’s instructions in a secure location. To the 
extent practical, material storage areas should not be located near 
storm drain inlets and should be equipped with covers, roofs, or 
secondary containment as required to prevent storm water from 
contacting stored materials. Chemicals that are not compatible shall 
be stored in segregated areas so that spilled materials cannot 
combine and react. 

2. Disposal of materials shall be in accordance with the manufacturer’s 
instructions and applicable local, state, and federal regulations. 

3. Materials no longer required for construction shall be removed from 
the site as soon as possible. 

4. Adequate garbage, construction waste, and sanitary waste handling 
and disposal facilities shall be provided as necessary to keep the site 
clear of obstruction and BMPs clear and functional. 

ii. Specific Materials Handling Practices 
1. All pollutants, including waste materials and demolition debris, that 

occur onsite during construction shall be handled in a way that does 
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not contaminate storm water. 
2. All chemicals including liquid products, petroleum products, water 

treatment chemicals, and wastes stored onsite shall be covered and 
protected from vandalism. 

3. Maintenance, fueling, and repair of all equipment and vehicles 
involving oil changes, hydraulic system drain down, degreasing 
operations, fuel tank drain down and removal, and other activities 
which may result in the accidental release of contaminants, shall be 
conducted under cover during wet weather and on an impervious 
surface to prevent release of contaminants onto the ground. 
Materials spilled during maintenance operations shall be cleaned up 
immediately and properly disposed of. There will be no batch plants 
onsite. 

4. Wheel wash water shall be settled and discharged onsite by 
infiltration. 

5. Application of agricultural chemicals, including fertilizers and 
pesticides, shall be conducted in a manner and at application rates 
that will not result in loss of chemical to storm water runoff. Follow 
manufacturer’s recommendations for application rates and 
procedures. 

6. pH-modifying sources shall be managed to prevent contamination of 
runoff and storm water collected onsite. The most common sources 
of pH-modifying materials are bulk cement, cement kiln dust 
(CKD), fly ash, new concrete washing and curing waters, waste 
streams generated from concrete grinding and sawing, exposed 
aggregate processes, and concrete pumping and mixer washout 
waters. 

iii. Spill Prevention and Response Procedures 
1. The primary objective in responding to a spill is to quickly contain 

the material(s) and prevent or minimize their migration into storm 
water runoff and conveyance systems. If the release has impacted 
onsite storm water, it is critical to contain the released materials 
onsite and prevent their release into receiving waters. 

2. Spill Response Procedures: 
a. Notify site superintendent immediately when a spill, or the 

threat of a spill, is observed. The superintendent shall assess 
the situation and determine the appropriate response. 

b. If spills represent an imminent threat of escaping onsite 
facilities and entering the receiving waters, site personnel 
shall respond immediately to contain the release and notify 
the superintendent after the situation has stabilized. 

c. The site superintendent, or his/her designee, shall be 
responsible for completing a spill reporting form and for 
reporting the spill to the appropriate agency. 

d. Spill response equipment shall be inspected and maintained 
as necessary to replace any materials used in spill response 
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activities. 
3. Spill kits shall be on-hand at all fueling sites. Spill kit location(s) 

shall be reported to the SWMP administrator. 
4. Absorbent materials shall be on-hand at all fueling areas for use in 

containing inadvertent spills. Containers shall be on-hand at all 
fueling sites for disposal of used absorbents. 

5. Recommended components of spill kits include the following: 
a. Oil absorbent pads (one bale) 
b. Oil absorbent booms (40 feet) 
c. 55-gallon drums (2) 
d. 9-mil plastic bags (10) 
e. Personal protective equipment including gloves and goggles 

6. Concrete wash water: unless confined in a pre-defined, bermed 
containment area, the cleaning of concrete truck delivery chutes is 
prohibited at the job site. 

7. Notification procedures: 
a. In the event of an accident or spill, the SWMP administrator 

shall be notified. 
b. Depending on the nature of the spill material involved, the 

Colorado Department of Public Health and Environment 
(24-hour spill reporting line: 887-518-5608), downstream 
water users, or other agencies may also need to be notified. 

c. Any spill of oil which 1) violates water quality standards, 2) 
produces a “sheen” on a surface water, or 3) causes a sludge 
or emulsion, or any hazardous substance release, or 
hazardous waste release which exceeds the reportable 
quantity, must be reported immediately by telephone to the 
National Response Center Hotline at (800) 424-8802. 

 
5. Final Stabilization and Long-Term Stormwater Management  

a. Permanent seeding will be provided to achieve long-term stabilization of the site. 
b. Seed Mix: “Foothills” or approved equal. 
c. Seeding Application Rate: Drill seed 0.25” to 0.5” into the soil. In small areas not 

accessible to a drill, hand broadcast at double the rate and rake 0.25” to 0.5” into 
the soil. Apply seed at the following rates: 

i. Dryland: 20-25 lbs/acre 
ii. Irrigated: 40 lbs/acre 

d. Soil stabilization Practices: 
i. Mulching Application: Apply 1-1/2 tons of certified weed free hay per 

acre mechanically crimped into the soil in combination with an organic 
mulch tackifier. On slopes and ditches requiring a blanket, the blanket 
shall be placed in lieu of much and mulch tackifier. 

e. Soil Conditioning and Fertilization Requirements: 
i. Soil conditioner, organic amendment shall be applied to all seeded areas at 

3 CY / 1000 SF. 
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ii. Fertilizer shall consist of 90% fungal biomass (mycelium) and 10% 
potassium-magnesia with a grade of 6-1-3 or approved equal. Fertilizer 
shall be applied as recommended by seed supplier. 

f. A full spectrum extended basin detention pond will provided long-term 
stormwater management of the site. This pond will provide better control of the of 
the runoff rates over an extended period of time (up to 72 hours). A trickle 
channel will be place within the pond/basin to improve the water quality and 
aesthetic value. 

g. Final stabilization is reached when all soil-disturbing activities at the site have 
been completed, and uniform vegetative cover has been established with an 
individual plan density of at least 70 percent of pre-disturbance levels, or 
equivalent permanent, physical erosion reduction methods have been employed. 
 
 

6. Inspection and Maintenance 

a. Inspection Schedules: 
i. The contractor shall inspect BMPs once every 14 days at a minimum, and 

immediately (within 24 hours) after any precipitation or snowmelt event 
that causes surface erosion (i.e. that results in storm water running across 
the ground), to ensure that BMPs are maintained in effective operating 
condition. The QSM will be sufficiently qualified for the required duties 
per the ECM Appendix 1.5.2.A.  

b. Inspection Procedures: 
i. Site Inspection / Observation Items: 

1. Construction site perimeter and discharge points 
2. All disturbed areas 
3. Areas used for material / waste storage that are exposed to 

precipitation 
4. Other areas having a significant potential for storm water pollution, 

such as demolition areas or concrete washout areas, or locations 
where vehicles enter or leave the site 

5. Erosion and sediment control measures identified in the SWMP 
6. Any other structural BMPs that may require maintenance, such as 

secondary containment around fuel tanks, or the conditions of spill 
response kits. 

ii. Inspection Requirements: 
1. Determine if there is any evidence of, or potential for, pollutants 

entering the receiving waters. 
2. Review BMPs to determine if they still meet design and 

operational criteria in the SWMP, and if they continue to 
adequately control pollutants at the site. 

3. Upgrade and/or revise any BMPs not operating in accordance with 
the SWMP and update the SWMP to reflect any revisions. 

4. The SWMP should be continuously reviewed and modified as a 
part of the overall process of evaluating and managing stormwater 
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quality issues at the site. The Qualified Stormwater Manager shall 
amend the SWMP when there is a change in design, construction, 
operation or maintenance of the site which would require the 
implementation of new or revised BMPs. The SWMP should also 
be amended if it proves to be ineffective in achieving the general 
objectives of controlling pollutants in stormwater discharges 
associated with construction activity or when temporary BMPs are 
no longer necessary they are removed.   

iii. BMP Maintenance / Replacement and Failed BMPs: 
1. The contractor shall remove sediment that has been collected by 

perimeter controls, such as silt fence and inlet protection, on a 
regular basis to prevent failure of BMPs, and remove potential of 
sediment from being discharged from the site in the event of BMP 
failure. 

2. Removed sediment must be moved to an appropriate location 
where it will not become an additional pollutant source, and should 
never be placed in ditches or streams. 

3. The contractor shall update the GEC as required with any new 
BMPs added during the construction period. 

4. The contractor shall address BMPs that have failed or have the 
potential to fail without maintenance or modifications, as soon as 
possible, immediately in most cases, to prevent discharge of 
pollutants. 

iv. Record Keeping and Documenting Inspections: 
1. The contractor shall maintain records of all inspection reports, 

including signed inspection logs, at the project site. 
2. The permittee shall document inspection results and maintain a 

record of the results for a period of 3 years following expiration or 
inactivation of permit coverage. 

3. Site inspection records shall include the following: 
a. Inspection date 
b. Name and title of personnel making the inspection 
c. Location of discharges of sediment or other pollutants from 

the site 
d. Location(s) of BMPs in need of maintenance 
e. Location(s) of BMPs that failed to operate as designed or 

proved inadequate for a particular location 
f. Location(s) where additional BMPs are needed that were 

not in place at the time of inspection 
g. Deviations from the minimum inspection schedule 
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Hydrologic Soil Group

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

71 Pring coarse sandy 
loam, 3 to 8 percent 
slopes

B 90.2 100.0%

Totals for Area of Interest 90.2 100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition
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Vehicle Tracking Control (VTC) SM-4 

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

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

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

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

 Wet weather periods when mud is easily tracked off site. 

 During dry weather periods where dust is a concern. 

 When poorly drained, clayey soils are present on site. 

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

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

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

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

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

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

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

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

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

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

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

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

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

When a construction entrance/exit is removed, excess sediment from the aggregate should be removed 
and disposed of appropriately.  The entrance should be promptly stabilized with a permanent surface 
following removal, typically by paving.   
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Photograph SF-1.  Silt fence creates a sediment barrier, forcing 
sheet flow runoff to evaporate or infiltrate.    

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

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

 Down slope of a disturbed area to 
accept sheet flow. 

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

 At the perimeter of a construction site.  

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

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

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

  

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

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

Silt fence may be removed when the upstream area 
has reached final stabilization.   
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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 TS/PS -1.  Equipment used to drill seed.  Photo courtesy of 
Douglas County. 

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

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

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

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

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

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

Seedbed Preparation  

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

Temporary and Permanent  Seeding 

Functions   
Erosion Control Yes 
Sediment Control No 
Site/Material Management No 
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soil amendments and rototill them into the soil to a depth of 6 inches or more.    

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

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

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

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

Seed Mix for Temporary Vegetation 

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

Seed Mix for Permanent Revegetation 

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

If desired for wildlife habitat or landscape diversity, shrubs such as rubber rabbitbrush (Chrysothamnus 
nauseosus), fourwing saltbush (Atriplex canescens) and skunkbrush sumac (Rhus trilobata) could be 
added to the upland seedmixes at 0.25, 0.5 and 1 pound PLS/acre, respectively.  In riparian zones, 
planting root stock of such species as American plum (Prunus americana), woods rose (Rosa woodsii), 
plains cottonwood (Populus sargentii), and willow (Populus spp.) may be considered.  On non-topsoiled 
upland sites, a legume such as Ladak alfalfa at 1 pound PLS/acre can be included as a source of nitrogen 
for perennial grasses. 
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Seeding dates for the highest success probability of perennial species along the Front Range are generally 
in the spring from April through early May and in the fall after the first of September until the ground 
freezes.  If the area is irrigated, seeding may occur in summer months, as well.  See Table TS/PS-3 for 
appropriate seeding dates. 

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

Speciesa 
(Common name) 

Growth 
Seasonb 

Pounds of 
 Pure Live Seed 

(PLS)/acre
c
 

Planting 
Depth 

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

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

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

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

c Seeding rates should be doubled if seed is broadcast, or increased by 50 
percent if done using a Brillion Drill or by hydraulic seeding. 
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Table TS/PS-2.  Minimum Drill Seeding Rates for Perennial Grasses  
 

Commona 
Name 

Botanical 
Name 

Growth 
Seasonb 

Growth 
Form 

Seeds/ 
Pound 

Pounds of 
PLS/acre 

Alakali Soil Seed Mix 

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

Basin wildrye Elymus cinereus Cool Bunch 165,000 2.5 

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

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

Total     17.75 
Fertile Loamy Soil Seed Mix 

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

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

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

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

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

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

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

Reed canarygrass Phalaris arundinacea Cool Sod 68,000 0.5 

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

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

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

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

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

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

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

Common 
Name 

Botanical 
Name 

Growth 
Seasonb 

Growth 
Form 

Seeds/ 
Pound 

Pounds of 
PLS/acre 

Sandy Soil Seed Mix 

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

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

Prairie sandreed Calamovilfa longifolia Warm Open sod 274,000 1.0 

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

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

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

Total     10.25 
Heavy Clay, Rocky Foothill Seed Mix 

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

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

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

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

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

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

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

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

 Annual Grasses  
(Numbers in table reference 

species in Table TS/PS-1) 

Perennial Grasses 

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

Mulch 

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

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

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

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

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

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

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

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

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

Do not apply mulch during windy conditions.   

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

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

  
Mulch 

Functions 
 Erosion Control Yes 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Rolled Erosion Control Products 

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

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

Product Description Slope  
Applications* 

Channel 
Applications* 

Minimum 
Tensile 

Strength1 

Expected 
Longevity 

 Maximum 
Gradient C Factor2,5 Max. Shear 

Stress3,4,6   

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

0.25 lbs/ft2 
(12 Pa) 

5 lbs/ft 
(0.073 kN/m) 

Up to 12 
months 

Netless Rolled 
Erosion Control 
Blankets 

4:1 (H:V)  ≤0.10 @ 
4:1 

0.5 lbs/ft2 
(24 Pa) 

5 lbs/ft 
(0.073 kN/m) 

Single-net Erosion 
Control Blankets & 
Open Weave Textiles 

3:1 (H:V)  ≤0.15 @ 
3:1 

1.5 lbs/ft2 
(72 Pa) 

50 lbs/ft 
(0.73 kN/m) 

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

2:1 
1.75 lbs/ft2 

(84 Pa) 
75 lbs/ft 

(1.09 kN/m) 

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

0.25 lbs/ft2 
(12 Pa) 

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

Erosion Control 
Blankets & Open 
Weave Textiles 
(slowly degrading) 

1.5:1 (H:V) ≤0.25 @ 
1.5:1 

2.00 lbs/ft2 
(96 Pa) 

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

Erosion Control 
Blankets & Open 
Weave Textiles 

1:1 (H:V)  ≤0.25 @ 
1:1 

2.25 lbs/ft2 
(108 Pa) 

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

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

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

Product Type Slope  
Applications Channel Applications  

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

Maximum 
Gradient 

Maximum 
Shear Stress4,5 

Minimum 
Tensile 

Strength2,3 

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

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

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

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

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

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

ECB-1  Pipe Outlet to Drainageway 

ECB-2  Small Ditch or Drainageway 

ECB-3  Outside of Drainageway 

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

 ECB type 

 Slope or channel type  

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

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

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

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

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

Turf reinforcement mats, although generally resistant to biodegradation, are typically left in place as a 
dense vegetated cover grows in through the mat matrix.  The turf reinforcement mat provides long-term 
stability and helps the established vegetation resist erosive forces. 
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Photograph SSA-1.  Example of a staging area with a gravel surface to 
prevent mud tracking and reduce runoff.  Photo courtesy of Douglas 
County.   

 

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

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

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

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

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

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

 Construction fencing to prevent unauthorized access to construction materials. 

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

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

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

  

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

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

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

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

 

Minimizing Long-Term Stabilization Requirements 

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

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

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

 Consider phasing of staging areas to avoid disturbance in an area that will not be otherwise 
disturbed. 
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Applicant (owner/designated operator), SWMP Preparer, Qualified Stormwater Manager, and Contractor
Information. (On cover/title sheet) Y
Table of Contents Y
Site description and location to include: vicinity map with nearest street/crossroads description. Y
Narrative description of construction activities proposed (e.g., may include clearing and grubbing,
temporary stabilization, road grading, utility / storm installation, final grading, final stabilization, and removal
of temporary control measures)

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

Y

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

Y

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

3

                              STORMWATER MANAGEMENT PLAN CHECKLIST

1.  STORMWATER MANAGEMENT PLAN (SWMP)

1

2
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                              STORMWATER MANAGEMENT PLAN CHECKLIST

SWMP Map to include:

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

Y

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

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

Grading and Erosion Control Plan (signed) Y
Erosion and Stormwater Quality Control Permit (ESQCP)  (signed) Y

Phasing Plan is not applicable because construction progress will dictate required phasing and is fruther explained in the
sequence of construction activities as well as in notes and details provided in the SWMP text and GESC plans. There is no
concrete batch plant. The permit operator will be the owner and his contractor, therefore no agreement per item 26 is required.
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17a

17b

17c

17d

17e
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2.  ADDITIONAL REPORTS/PERMITS/DOCUMENTS

a

3.  Applicant Comments:

a
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                              STORMWATER MANAGEMENT PLAN CHECKLIST

Please note, the contractor has not been selected yet, but will take on the responisibilites of the ESQCP and such responsibilites 

have been detailed in the SWMP narrative.

Engineer of Record: 

The Stormwater Management Plan was prepared under my direction and supervision and is correct to the 

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

County and State for Stormwater Management Plans. 

 

 

______________________________________ _______________

Engineer of Record Signature                                 Date

Review Engineer:

The Stormwater Management Plan was reviewed and found to meet the checklist requirements except 

where otherwise noted or allowed by an approved deviation request. 

 

 

______________________________________ _______________

Review Engineer                                                       Date

b

b

c

4.  Checklist Review Certifications:

a
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