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   Storm 
Water 
Management 
Plan

This  Storm  Water  Management  Plan (SWMP)  is  required  for  certification  under  the  Colorado
Discharge Permit System – General Permit for Stormwater Discharges Associated with Construction
(Stormwater Construction Permit), and has been produced according to the guidelines provided in
the  State  of  Colorado  Stormwater  Management  Plan  Guidance  for  Stormwater  Discharges
Associated with Construction Activity General Permit Application and Stormwater Management Plan
Preparation Guidance.1 The goal of this  SWMP is to identify possible pollutant sources that may
contribute pollutants to stormwater, and identify Control Measures (CMs) that, when implemented,
will reduce or eliminate any possible water quality impacts.  A current copy of this SWMP must be
maintained on the project site for the duration of the construction and stabilization period.

The Permit Holder or their agent will designate a SWMP Administrator for this project.  The SWMP
Administrator may be the Construction Project Manager, Owner, Construction Site Superintendent or
other  party  so  designated  by  the  Permit  Holder  or  their  agent.   The  SWMP Administrator  is
responsible for implementing, maintaining, and revising the SWMP.  The SWMP Administrator is the
contact for all SWMP related issues.  The SWMP Administrator will have specific site knowledge and
authority to adequately manage and direct day-to-day stormwater quality management activities at
the site.2  A copy of this SWMP shall be kept in a readily accessible weather protected and labeled
box near the entrance of the site. 

1   Site Description

1.1   Site Overview

The Ellicott School Addition - 2 Buildings site is located within the southwest quarter of Section 18,
Township 14 South, Range 62 West of the 6th Principal Meridian, El Paso County, Colorado.  The
site is 28.51± acres in area and is located north of Handle Road and east of South Ellicott Highway
in El Paso County. The site is zoned Agricultural - 35 Acres (A-35). The site contains an elementary
school building that uses the address of 399 S Ellicott Highway, Calhan, CO 80808 and El Paso
County Assessor's  Schedule  Number 2418000019.  The property  contains several  structures:  an
elementary school building, a superintendent office building, and various ancillary buildings as well
as gravel drives, parking lots and grass covered ball fields.

The site is covered with native prairie grasses and weeds in average condition  having approximately
80% ground coverage with sparse trees and shrubs scattered. The existing site topography slopes
easterly and southerly towards Handle Road with grades that range from 1% to 10% with areas in
the northern and eastern portions with slopes that reach 22%.

The lowest point on the site is in the southeastern portion of the site. No major drainageways flow
through the site and no significant drainage improvements or drainage facilities currently exist on the

1 [CDPHE]
2 [CDPHE], App. A, Section C.4 (a)
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2 Storm Water Management Plan

site except for the existing 12” CMP culverts below the driveways and the existing storm inlet east of
the  elementary  school.  Stormwater  runoff  currently drains  in  a  combination  of  sheet  flow  and
concentrated flow across the site and exit the site at the southeastern corner going offsite into the
north ditch of Handle Road and continuing east. The north ditch of Handle Road is a well vegetated,
grassed ditch in good condition with existing CMP culverts underneath all driveways accessing the
site that allow the flows in the north roadside ditch of Handle Road to remain uninterrupted. Flows
continue east in the roadside ditch until reaching Black Squirrel Creek approximately 6,000 feet east
of the east property line of the site.

The current  Flood Insurance Study of  the region includes Flood Insurance Rate Maps (FIRMs),
effective  December  7,  2018.3 4  The  project  site  is  included  in  Community  Panel  Number
08041C0809 G of the FIRMs for El Paso County, Colorado. No portion of the site lies within FEMA
designated Special Flood Hazard Areas (SFHAs). An excerpt of the current FEMA Flood Insurance
Rate Maps with the site delineated is included in the Appendix.  

1.2   Construction Activities

The Ellicott School District 22 Additions site contains  28.51± acres, of which approximately 3.19±
acres will be disturbed by construction activity which will consist of grading, foundation construction,
and building construction for two new buildings along with concrete sidewalks and a drive.  Utilities
will be connected to the two new buildings. The new buildings will be constructed in Phase I and
Phase II as shown on the Grading and Erosion Control Plan Map.

1.3   Activities Sequence

Activities will commence with Site Preparation and the installation of Initial Control Measures (CMs) –
including Vehicle Tracking Control (Initial CM) at both Phase I and Phase II, which will be used as
construction access. Vehicle Tracking Control for Phase I will  be extended at the end of existing
drive at the western site boundary 200 feet south of the northwestern corner of the site. Vehicle
Tracking Control for Phase II will be extended at the southerly northern boundary 300 feet east of S
Ellicott Highway. Silt Fence (Initial CM) will be placed along the downhill sides of the construction
activities.  Sediment Control  Logs (Initial  CM) and Silt  Fence (Initial  CM) will  be installed will  be
placed along the downhill sides of the proposed swales in Phases I and II as shown on the Site Map.
General  site  grading  will  then  begin  with  removal  of  topsoil  only  from those  areas  that  will  be
regraded.  Because of the small size of the disturbed site, topsoil from the entire construction area
may be removed at this time, however, smaller areas will be removed if the construction sequencing
so requires. Topsoil, if it is to be stockpiled on the site, requires sediment control log or silt fence to
be installed on the downstream side of the storage area (Interim CM). A Temporary Sediment Basin
will then be installed for each phase of construction as shown on the Site Map.

General site grading and creation of building pad will then commence.

Following the general grading, the building, parking lot and utility services will be installed within the
finished sub-grade. After these installations, redistribution of topsoil, mulching and seeding will be
applied to all disturbed areas that will not be paved or further disturbed.

Following the placement of topsoil,  seeding and mulching,  and immediately following removal of
Vehicle Tracking Control, final “touch up” grading and redistribution of topsoil  will  be done for all
remaining disturbed unpaved areas on the site.  Then, seeding and mulching (Final CM) will  be
applied to all remaining disturbed areas.  Following completion of these construction activities, all
remaining rock sock and concrete washout area will be removed and mulching and seeding will be
applied  to  the  resulting  disturbed  areas.  The  site  will  then  be  ready  for  initial  close  out.   The
perimeter Silt Fence, Sediment Control Log, and Inlet Protection will remain until site stabilization. At
the time of  final  stabilization,  all  remaining construction CMs will  be removed, and seeding and
mulching will be placed over the resulting disturbed area (Final CM). 

3 [FIS]
4 [FIRM], Map No. 08041C0809G
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Site Description 3

Project closeout will  be established at final stabilization, as defined in the Urban Storm Drainage
Criteria Manual5.  Construction Scheduling is as defined in Section 6, below.

1.4   Area & Volume Estimates

The Ellicott School Addition - 2 Buildings site encompasses approximately 28.51± acres.  Within that
total area, approximately 3.19± acres are expected to undergo clearing, excavation, grading or other
disturbance due to the construction activities of the Ellicott School Addition - 2 Buildings.

Earthwork activities will comprise of 100 cubic yards (CY) of cut, and 1950CY of fill, for a net import
of  1850 CY.

1.5   Existing Soil

According  to  the  National  Resource  Conservation  Service,  there  are  three  (3)  soil  types  in  the
immediate area of the  Ellicott School Addition - 2 Buildings site. Columbine Gravelly Sandy Loam
(map unit 19) makes up a portion of the soil in the eastern portion of the site and Truckton Loamy
Sand (map unit 95) makes up a portion of the soil in the western portion. Truckton Sandy Loam (map
unit 96) makes up a small portion of approximately 0.1 acres in the center portion of the site.

The  Columbine  Gravelly  Sandy  Loam  is  typically  deep  and  well  drained  excessively  drained.
Permeability is very rapid, surface runoff is very low, and the hazard of erosion is slight to moderate.
Columbine Gravelly Sandy Loam is classified as being part of Hydrologic Soil Group “A”.

The Truckton Loamy Sand is typically deep and well  drained.  Permeability is moderately rapid,
surface runoff is  low,  and the hazard of  erosion is moderate to high.   Truckton Loamy Sand is
classified as being part of Hydrologic Soil Group “A”.

The Truckton Sandy Loam is typically deep and well  drained.  Permeability is moderately rapid,
surface runoff is very low, and the hazard of erosion is moderate.  Truckton Sandy Loam is classified
as being part of Hydrologic Soil Group “A”.

A portion of the Soil Map and data tables from the NRCS/USDA Web Soil Survey and relevant Soil
Descriptions  from  the  Soil  Survey  of  El  Paso  County  Area,  Colorado are  included  in  the
Appendix.6 7

The impervious area on the site is being increased by the development of the site. The buildings and
pavement will increase the impervious area from approximately 24.3% to approximately 26.9%.  The
drainage  patterns  on  and  off  site  will  not  be  significantly  altered  as  a  result  of  the  proposed
construction activities.

1.6   Existing Vegetation

The site  is  covered  with  about  80% native  prairie  grasses  and  weeds in  average  condition  as
determined by visual inspection.

1.7   Potential Stormwater Pollution Sources

The primary potential stormwater pollution source from the Ellicott School Addition - 2 Buildings site
is sediment resulting from erosion.  There is potential for sediment carrying stormwater to originate
from nearly  anywhere  within  the  site,  and  such  runoff  might  deposit  sediment  onto  any  of  the
downstream properties or  into  the downstream receiving  waters.   Erosion control  and sediment
reduction  measures  will  be  implemented  to  mitigate  potential  pollution  from  sediment.   Such
measures  are  described  in  the  below  section  Control  Measures  for  Stormwater  Pollution
Prevention.

No significant storage of chemicals will occur on site.  Small amounts of vehicle and equipment fuel
and maintenance chemicals (oil, antifreeze, hydraulic fluid, etc.) may be stored on site, but all such

5 [USDCM-V.3], Ch. 7, 3.1
6 [WSS]
7 [SS-EPC]
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4 Storm Water Management Plan

materials will  be stored in appropriately contained and managed facilities. Storage of materials is
described in the below section Control Measures for Stormwater Pollution Prevention.

Chemicals released from vehicles and equipment may also be a source of stormwater pollution.
Appropriate procedures will  be taken to limit the potential of stormwater pollution from spills and
leaks.  No significant maintenance of vehicles and equipment and no vehicle and equipment washing
may  be  performed  on  site   “Rinsing  of  construction  vehicles  carrying  concrete  may  only  be
performed in designated concrete rinse facilities.”   Proper handling of vehicles and equipment is
described in the below section Control Measures for Stormwater Pollution Prevention.

1.8   Potential Non-Stormwater Runoff

In addition to being a potential stormwater pollution source, water from the rinsing of construction
vehicles carrying concrete may be a potential source of non-stormwater runoff.  This non-stormwater
runoff is not permitted under the Stormwater Construction Permit.  The installation of concrete rinse
facilities will mitigate the potential of such rinse water becoming a non-stormwater runoff source.

Temporary irrigation for the establishment and/or maintenance of ground cover may also be a source
of  non-stormwater  runoff  from  the  site.   This  non-stormwater  runoff  is  permitted  under  the
Stormwater Construction Permit; however, appropriate irrigation practices will  be used to limit the
potential of runoff, and any runoff that does occur will be treated with the same control measures
applied  to  stormwater  runoff.   Proper  management  of  the  irrigation  schedules  and duration  will
minimize excess irrigation runoff.  The construction CMs described below which are to remain in
place until ground cover is established, as well as the permanent CMs described below will mitigate
the potential of such irrigation water becoming a non-stormwater runoff source.

1.9   Receiving Waters

The site is located in the Ellicott Consolidated Major Drainage Basin. The ultimate receiving water is
Black Squirrel Creek which flows approximately 6,000 feet east of the east property line of the site.

2   Site Map

A Site Map is included with this SWMP for the Ellicott School Addition - 2 Buildings project.  The Site
Map consists of the  Ellicott School Addition - 2 Buildings Erosion Control Plan as submitted and
approved by El Paso County.  The Site Map includes construction site boundaries, areas of ground
surface disturbance, areas of cut and fill, areas used for storage of building materials, equipment,
soil, and waste, the locations of structural and non-structural Control Measures, the locations of the
existing water courses, the soil type areas, existing and proposed contours, proposed structures and
improvements,  an explanation of  the existing vegetation on the site,   locations of  existing water
courses, locations of existing 100-year floodplains (if any exist), locations of existing and proposed
utilities and a vicinity map.  The are no asphalt or concrete batch plants planned and therefore are
not shown on the Site Map.

3   Control Measures for Stormwater Pollution Prevention

“Control Measures (CMs) encompass a wide range of erosion and sediment control practices, both
structural and non-structural in nature, that are intended to reduce or eliminate any possible water
quality impacts from stormwater leaving a construction site.”8  “Structural CMs” traditionally refers to
any physical  process,  but  in  this  SWMP “structural  CMs”  refers  only  to  measures involving the
installation of a specific,  definable object or structure.  “Nonstructural  CMs” traditionally refers to
definitions of operational and managerial techniques, but in this  SWMP “nonstructural  CMs“ also
includes any physical process not involving the installation of a specific, definable object or structure.
“Erosion control  CMs” prevent or reduce erosion, while “sediment control  CMs“ remove or reduce
sediment from runoff.  Because sediment resulting from erosion is typically the primary pollutant of

8 [CDPHE], App. A, Section B
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Control Measures for Stormwater Pollution Prevention 5

stormwater runoff from a construction site, erosion control practices are considered the primary and
preferred method of stormwater pollution prevention in this SWMP, while sediment control practices
will be implemented as secondary measures or when erosion control practices are not possible or
are not fully effective.  Prevention of stormwater pollutants other than sediment are addressed under
an additional set of materials handling and spill prevention CMs.9

3.1   Structural Erosion and Sediment Controls

Before any construction activities commence on the Ellicott School Addition - 2 Buildings site, Inlet
Protection will be installed around all existing storm drain inlets, culvert inlets, and other drainage
structure inlets that may receive runoff from the site, including inlets on the site and in nearby roads
or properties. Additionally, inlet protection will be installed around all storm drain inlets, culvert inlets,
and other drainage structure inlets installed on the site immediately after the installation of the inlet.
Inlet  protection reduces sediment deposition in storm drains and culverts  and reduces sediment
pollution in stormwater by “filtering” out some of the sediment carried by runoff flowing through the
inlet protection.  The locations of inlet protection are identified on the Site Map, and details for the
installation and maintenance of the inlet protection are included in the Appendix.  In addition to the
inlet protection indicated on the Site Map, inlet protection will be installed wherever the contractor
deems them to be necessary or helpful.  Inlet protection installed at the contractor's discretion might
not be shown on the Site Map.10

Construction Fence will be used to block unwanted pedestrian and vehicular access. This should
encloses an area, indoors or outdoors, and is usually constructed from posts that are connected by
boards,  wire,  rails  or  netting. Plastic  orange barrier  fencing is  one of  the  most  frequently  used
products by contractors. This construction is the standard for orange barriers. The safety barrier can
be fabricated and designed in several different styles to meet the needs and demands of location.
The locations of  Construction Fence are identified on the Site Map, and details for the installation
and maintenance of the Construction Fence are included in the Appendix.  

Before any grading or other significant disturbance occurs on site, and before any other construction
activities commence on the site, Sediment Control Logs will be installed just north of the northern
paved  sidewalk of  the  existing  building  at  399  S  Ellicott  Hwy,  downstream  from  the  planned
construction activities on the site.  Sediment Control  Logs help reduce pollution of stormwater by
“filtering” out much of the sediment carried by runoff flowing through the barriers and by facilitating
deposition of sediment by slowing the runoff.  Sediment control logs also help reduce erosion by
slowing  and  distributing  runoff.  Sediment  control  logs  should  not  be  installed  across  significant
concentrated flow paths. The locations of Sediment Control Logs are identified on the Site Map, and
details  for  the  installation  and  maintenance  of  the  Sediment  Control  Logs are  included  in  the
Appendix. The details for the installation and maintenance of straw bale barriers which are included
in  the  Appendix can also be generally  applied to  the installation and maintenance of  sediment
control logs.

Before any other construction activities commence on the site,  Vehicle Tracking Controls will be
installed at all site access points.  Vehicle tracking control helps reduce the deposition of sediment,
dirt, mud, and debris by vehicles exiting the site onto the streets adjacent to the site.  The locations
of  site  entrance  vehicle  tracking  controls  are  identified  on  the  Site  Map,  and  details  for  the
installation and maintenance of the controls are included in the Appendix.

Before any grading or other significant disturbance occurs on site, Silt Fence will be installed along
any edge of an area to be disturbed where runoff would otherwise go untreated.  Silt fence will be
also installed along those portions of the site perimeter where potentially sediment ladened runoff
may flow into adjacent properties.  Silt fence will also be installed along the downstream edges of the
topsoil  stockpile.  Silt  fences  help  reduce  pollution  of  stormwater  by  “filtering”  out  some  of  the
sediment carried by runoff flowing through the fences and by facilitating deposition of sediment by
slowing the runoff.  Silt fences can also help reduce erosion by slowing and distributing runoff.  The
locations  of  silt  fences  are  identified  on  the  Site  Map,  and  details  for  the  installation  and

9 [CDPHE], App. A, Section C.1 (4)
10 [USDCM-V.3], SC-6
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6 Storm Water Management Plan

maintenance of silt fences are included in the Appendix.  In addition to the silt fences indicated on
the Site Map, silt fences will be installed wherever the contractor deems them to be necessary or
helpful.  Silt fence installed at the contractor's discretion might not be shown on the Site Map.11

After silt fence installation and before any grading or other significant disturbance occurs on site, two
Temporary Sediment Basins will be installed at the northeast portion of the site and the the center
portion of the site in the locations indicated on the  Site Map.  Temporary Sediment Basins help
reduce pollution of stormwater by allowing sediment carried by runoff to settle out and be deposited
in  a  controlled  location  to  prevent  that  sediment  from traveling  to  downstream properties.  The
locations of temporary sediment basins are identified on the Site Map, and details for the installation
and maintenance of silt fences are included in the Appendix12.

Following the installation of the initial CMs described above, grading and utility construction on the
site may commence.

Surface Roughening will be applied to all areas steeply sloped areas (4:1 or greater) disturbed by
construction (not otherwise stabilized) immediately if possible or within 14 days of completion of final
grading.  Additionally, surface roughening will be applied to all areas disturbed by construction that
are not at final grade but will remain dormant (undisturbed) for longer than 14 days.  Ideally, surface
roughening will be applied to all disturbed areas preceding any  pause of disturbance activities in that
area.  “Surface roughening provides temporary stabilization of disturbed areas from wind and water
erosion”13 by reducing runoff velocity and increasing infiltration, and also provides some sediment
trapping.  Specifications for the installation and maintenance of surface roughening are included in
an Appendix.

Prior to the pouring of any concrete on the site, a Concrete Washout Area will be installed on the
site.  Concrete  Washout  Areas  captures  and  contains  concrete  wash  water  to  prevent  harmful
pollutants in the concrete mixture from entering the general environment either directly or through
mixing with stormwater.  The locations of concrete washout areas are identified on the  Site Map.
Details for the installation and maintenance of concrete washout area are included in the Appendix.
The location of the concrete washout area indicated on the Site Map, may also be determined by
the SWMP Administrator if an alternate location is deemed appropriate.  A concrete washout area
installed  at  the  SWMP Administrator's  discretion  will  be  added to  the  Site  Map by the  SWMP
Administrator.   

Straw Bale Barriers help reduce pollution of stormwater by “filtering” out much of the sediment
carried by runoff flowing through the barriers and by facilitating deposition of sediment by slowing the
runoff.  Straw bale barriers also help reduce erosion by slowing and distributing runoff.  Details for
the installation and maintenance of straw bale barriers are included in the Appendix.  The locations
of straw bale barriers is identified on the Site Map. Barriers may be installed wherever the contractor
deems the to be necessary or helpful.  Straw bale barriers installed at the contractor's discretion
might not be shown on the Site Map.14

Erosion Control Blankets (ECBs) are a fibrous blanket of straw, jute, coconut or excelsior material
trenched in and staked down over prepared, seeded soil.  The blanket reduces both wind and water
erosion and helps to establish vegetation. ECBs may be installed wherever the contractor deems
them to be necessary or helpful.  The locations of ECBs is identified on the Site Map. ECBs installed
at the contractor's discretion might not be shown on the Site Map.15

Rock Socks help reduce pollution of stormwater by “filtering” out much of the sediment carried by
runoff flowing through the barrier and by facilitating deposition of sediment by slowing the runoff
upstream of  an inlet.   Details  for the installation and maintenance of  the CM is  included in the
Appendix. Rock Socks may be installed wherever the contractor deems them to be necessary or
helpful.  Rock Socks installed at the contractor's discretion might not be shown on the Site Map.16

11 [USDCM-V.3], SC-1
12 [USDCM-V.3], SC-7
13 [USDCM-V.3], C-20.
14 [USDCM-V.3], SC-2
15 [USDCM-V.3], EC-6
16 [USDCM-V.3], SC-2
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3.2   Nonstructural Erosion and Sediment Controls

In order to minimize the total amount of soil  exposed at any given time to “reduce the period of
accelerated soil  erosion”17 the construction activities of the  Ellicott  School Addition -  2 Buildings
project will be phased as described in the above section  Activities Sequence.  In addition to the
described in the above section Activities Sequence, many of the details and specifications included
in the index provide specific scheduling information.

Before construction activities  commence in  any area of  the site,  the full  layer  of  topsoil  will  be
stripped only from the portions of  that  area that  are to be disturbed and will  be stockpiled in a
location identified on the Site Map.  Rather than stripping topsoil from the entire site at once, as has
been the traditional practice in some cases, topsoil will be stripped from particular areas of the site
only as construction work  progresses to that  area as described in the above section  Activities
Sequence.  Soils stockpiled for more than 60 days will be seeded and mulched within 14 days of
completion of stockpiling activities.18

Before construction activities commence in any area of the site, the construction vehicle traffic areas
to and around that area – including all  construction roads, parking areas, loading and unloading
zones, storage areas, and staging areas – will be stabilized through proper grading, compaction, and
surfacing.  Stabilization of traffic areas reduces erosion and vehicle tracking thus helping to eliminate
potential pollution of stormwater by sediment.  To prevent vehicle tracking of soil into the surrounding
roadways, construction related traffic will be limited to entering the site at the designated construction
entrances.  The construction entrances will  have a Vehicle Tracking Control as described above.
Should significant soil still be deposited on the surrounding roadways, street sweeping will be utilized
to remove the soil from the roadways immediately following deposition.  The locations of areas to
receive traffic area stabilization are identified on the Site Map, and specifications for the installation
and maintenance of surface stabilization are included in the Appendix.19

Soil  roughening  will  be  applied  to  all  disturbed  areas  (not  otherwise  stabilized)  immediately  if
possible or within 14 days of completion of final grading.  Additionally, soil roughening will be applied
to all disturbed areas that are not at final grade but will remain dormant (undisturbed) for longer than
14 days.  “Surface roughening provides temporary stabilization of disturbed areas from wind and
water  erosion”20 by  reducing  runoff  velocity  and  increasing  infiltration,  and  also  provides  some
sediment trapping.  Specifications for the installation and maintenance of surface stabilization are
included in the Appendix.21

Mulch will be applied, in addition to soil roughening and seeding, to all disturbed areas (not otherwise
stabilized) immediately if possible or within 14 days of completion of final grading. Additionally, mulch
will be applied to all disturbed areas that are not at final grade but will remain dormant (undisturbed)
for longer than 30 days. Mulch helps prevent erosion “by protecting bare soil from rainfall impact,
increasing infiltration,  and reducing runoff.”22  The locations of some areas to receive mulch are
identified on the Site Map (some areas requiring mulch may not be indicated), and specifications for
revegetation are included in the Appendix.

When seasonally appropriate, seed will be applied to all disturbed areas (not otherwise stabilized)
immediately if possible or within 14 days of completion of final grading. Additionally, seed will  be
applied to all disturbed areas that are not at final grade but will  remain dormant (undisturbed) for
longer than 1 year. When the season is inappropriate for seed application, surface roughening and
mulch will be applied within 14 days and seed will be applied as soon as seasonally appropriate. The
locations of some areas to receive seed are identified on the Site Map (some areas requiring seed
may not be indicated), and specifications for revegetation are included in the Appendix.

17 [USDCM-V.3], Ch 7, 2.3
18 [USDCM-V.3], MM-2
19 [USDCM-V.3], SM-6
20 [USDCM-V.3], EC-1
21 [USDCM-V.3], EC-2
22 [USDCM-V.3], EC-4
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8 Storm Water Management Plan

3.3   Materials Handling and Spill Prevention

A vigorous program of “good housekeeping” will be implemented on the Ellicott School Addition - 2
Buildings site in an effort to prevent stormwater pollution by materials used and stored on-site.

No significant storage of chemicals and other potentially pollutive materials will be allowed on site
Only  those  chemicals  and materials  necessary  for  the  described  construction  activities  may be
stored on site, and then only in the smallest amounts reasonable and for the shortest time possible.
The location of a storage area for toxic, hazardous, and potentially pollutive materials is identified on
the Site Map and a specification for on site materials handling is provided in the Appendix.

Portable toilets will be located away from direct traffic routs and will be situated out of the potential
path of any potential stormwater runoff a minimum of 10 feet from any stormwater inlets and 50 feet
from any waters of the State. They shall be adequately staked and cleaned on a weekly basis as well
as inspected daily for spills.  Any grading necessary to achieve such a situation will be completed
before  the  portable  toilets  are  delivered  to  the  site.   The  locations  of  portable  toilets  may  be
determined by the SWMP administrator.  Portable toilets will be securely anchored to prevent tipping.

Fueling and minor preventative maintenance of vehicles and equipment may occur only on areas
specifically stabilized for construction vehicle traffic.  Appropriate procedures will be taken to limit the
potential of stormwater pollution from spills and leaks.  The locations of areas specifically stabilized
for construction vehicle traffic are identified on the  Site Map and a specification for vehicle and
equipment  handling  is  provided  in  the  Appendix.  No  significant  maintenance  of  vehicles  and
equipment and no vehicle and equipment washing will be performed on site

Rinsing of construction vehicles and equipment mixing or carrying concrete will only be performed in
designated concrete  rinse facilities.   Concrete  rinse facilities will  only  be used for  the minimum
necessary  rinsing  and  will  not  be  used  for  cleaning  or  emptying  of  construction  vehicles  and
equipment.  Cleaning and emptying of excess concrete will occur off site  The locations of concrete
rinse facilities are identified on the  Site Map and details for the installation and maintenance of
concrete rinse facilities are included in the Appendix.

Any spills of potential pollutants on the site related to the construction activities will be addressed
according  to  the  requirements  of  Colorado  Department  of  Public  Health  and  Environment,
Hazardous Materials and Waste Management Division.

Appropriate spill prevention and response measures will be implemented on the site.  The details
and specifications referenced above in this section provide general and specific guidelines for spill
prevention and response measures relating to the various potential non-sediment pollution sources.

No groundwater and/or stormwater dewatering activities are proposed or expected for the proposed
construction  activities.  No  significant  waste  generation  is  expected  as  a  result  of  the  proposed
construction activities.  Any minor waste that is produced will be disposed of properly.

4   Final Stabilization and Long-Term Storm Water Management

According  to  the  Stormwater  Construction  Permit  “Final  stabilization  is  reached  when  all  soil
disturbing  activities  at  the  site  have  been  completed,  and  uniform  vegetative  cover  has  been
established with a density of at least 70 percent of pre-disturbance levels or equivalent permanent,
physical erosion reduction methods have been employed.”23  Such a viable vegetative cover will be
established  within  one  year  of  completion  of  construction  activities  on  all  disturbed  areas  not
otherwise stabilized.  Unless otherwise indicated on a landscape plan, revegetation will be achieved
through  seedbed  preparation,  including  but  not  necessarily  limited  to  soil  roughening,  seeding,
mulching, and irrigating when specified.  Soil roughening, mulching, and seeding are all described in
the above section Control Measures for Stormwater Pollution Prevention, and specifications for
surface stabilization and revegetation are included in the Appendix.

23 [CDPHE], App. A, Section C.5
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Final Stabilization and Long-Term Storm Water Management 9

In order to prevent or control erosion and pollution of stormwater by sediment after completion of
construction activities, many of the structural CMs described in the above section Control Measures
for Stormwater Pollution Prevention, will remain in place until final stabilization.  CMs that must
remain in place until final stabilization shall be removed following final stabilization and the resulting
disturbed areas shall be seeded and mulched.  The specifications or details corresponding to each
CM provide general guidelines for the removal of the CM.

Two rain gardens are proposed for this project site intended to provide water quality enhancement to
their respective phase of development. The areas of the site designated as rain gardens are called
out on the  Site Map. The proposed rain gardens will be constructed per the recommendations of
Chapter 4, Fact Sheet T-3 of the Urban Storm Drainage Criteria Manual, Volume 3 24.

5   Other Stormwater Pollution Controls

All  stormwater pollution control  measures to be implemented on the  Ellicott  School Addition -  2
Buildings, 399 S Ellicott Highway, El Paso County, Colorado site are included in the above sections
Control Measures for Stormwater Pollution Prevention and Final Stabilization and Long-Term
Storm Water Management.

6   Construction Scheduling

The anticipated sequence, timing, and schedule for the grading work on the project listed below:

1. Initial CM Placement: Fall 2022

2. Finish Construction: Spring 2023

3. Final Stabilization: Fall 2023

Activities are expected to proceed as written above and are subject to contractor and subcontractor
final construction schedules.  Final Stabilization is described in a following section.

7   Inspection and Maintenance

The primary purpose of a regular inspection is to “determine if there is evidence of, or the potential
for, pollutants entering the drainage system.”25  “The Stormwater Construction Permit requires that a
thorough inspection of the stormwater management system be performed and documented at least
every 14 days, and after any precipitation or snowmelt event...that results in stormwater running
across the ground.”26  This is only a minimum requirement and more frequent inspection and regular
maintenance of  the stormwater  management  system is  typically  necessary  to  effectively  reduce
pollutants in stormwater discharges from a construction site.  A thorough inspection of the  Ellicott
School Addition - 2 Buildings site will therefore be performed and documented weekly and after any
precipitation or snowmelt event that results in stormwater running across the ground.

The regular inspections of the site will include observation of the construction site perimeter and all
stormwater discharge points including storm drain system inlets and culverts.  CMs applied in the
site perimeter or around stormwater discharge points include inlet protection, site entrance vehicle
tracking controls, silt fences, straw bale barriers (if used), and straw bale check structures (if used).
Specific  inspection  and  maintenance  requirements  for  each  of  these  CMs  are  included  in  the
Appendix.

The  regular  inspections  of  the  site  will  also  include  observation  of  all  disturbed  areas  and  all
stabilized  and  revegetated  areas.   Inspection  of  these  areas  will  involve  particular  attention  on
possible erosion problems.  Specifications for surface stabilization and revegetation are included in
the Appendix and provide specific inspection and maintenance requirements.

24 [USDCM-V.3], Fact Sheet T-3
25 [CDPHE], App. A, Section C.6 (b)
26 [CDPHE], App. A, Section C.6 (a)
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10 Storm Water Management Plan

The regular inspections of the site will also include observation of material storage areas including
waste  collection  areas  and  topsoil  stockpiles.   Inspection  of  these  areas  will  involve  particular
attention  on  possible  leaks  and  spills  and,  in  the  case  of  the  topsoil  stockpile,  on  possible
ineffectively managed runoff.  Specifications for on site materials handling and details for silt fence,
used around topsoil stockpiles, are included in the  Appendix and provide specific inspection and
maintenance requirements.

Concrete  rinse  facilities  will  be  included  in  the  regular  inspections  of  the  site,  but  will  require
additional attention when in use.  Details of a concrete rinse facility,  with specific inspection and
maintenance requirements, are included in the Appendix.

All structural CMs on the site will be thoroughly examined during each inspection to “determine if
they still meet the design and operational criteria in the SWMP and that they continue to adequately
control  pollutants  at  the  site.”27  Details  of  each  CM,  with  specific  inspection  and  maintenance
requirements, are included in the Appendix.

Following each inspection, repairs will be performed on CMs that are found to no longer function as
needed and designed, and preventative maintenance will be exercised on CMs as needed to ensure
continued operation.   CMs that  have failed or  have the potential  to fail  without  maintenance or
modifications will be addressed immediately to prevent the discharge of pollutants.  As described
above, the details of each CM, included in the Appendix, provided specific maintenance instructions
and requirements.  When a CM is found to be ineffective in preventing discharge of pollutants, even
though the CM is in good repair  and is functioning as designed, that CM will  be modified or an
alternative or additional CM will be installed promptly.28

An  Inspection  Log will  be  maintained  on  site  and  will  include  a  record  of  all  stormwater
management  system inspections  along with  all  CM maintenance  and repair  activities 29.   All  the
inspection, maintenance, and repair requirements for each CM, as described in this SWMP and as
outlined in the details or specifications in the Appendix, will be performed as specified and will be
recorded  in  the  Inspection  Log.   The  Inspection  Log will  also  include  a  description  of  any
incidence of  non-compliance,  such as uncontrolled releases of  pollutants  including mud, muddy
water or measurable quantities of sediment found off the site along with a description of measures to
be taken to cleanup pollutants that have left the site and a description of measures to be taken to
prevent  future  pollutive  discharges.   Records of  any spills,  leaks,  or  overflows  of  non-sediment
potential pollutants, whether or not such a spill, leak, or overflow results in pollution of stormwater,
will be included.

Following  an  inspection  that  does  not  reveal  any  incidents  of  non-compliance,  or  following  the
completion of measures taken to correct any non-compliance issues, a Certification indicating the
site is in compliance will be signed and dated.

In addition to regularly maintaining an Inspection Log and Certification, this SWMP will be updated
regularly  to reflect  the actual  stormwater  management system as implemented on the site.  The
SWMP Administrator  may  be  the  Construction  Project  Manager,  Owner,  Construction  Site
Superintendent  or  other  party  so  designated  by  the  Permit  Holder  or  their  agent.   The  SWMP
Administrator is responsible for implementing, maintaining, and revising the SWMP.  A copy of this
SWMP shall be kept in a readily accessible weather protected and labeled box near the entrance of
the site. 

8   SWMP Revision Procedure

When CMs or other site conditions change, the SWMP must be modified to accurately reflect the
actual field conditions. Examples include,  but are not limited to, removal of CMs, identification of
new potential pollutant sources, addition of CMs, modification of CM installation and implementation
criteria  or  maintenance  procedures,  and  changes  in  items  included  in  the  site  map  and/or

27 [CDPHE], App. A, Section C.6 (b)
28 [CDPHE], App. A, Section C.6 (c)
29 [CDPHE], App. A, Section C.6 (d)
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SWMP Revision Procedure 11

descriptions.   SWMP  revisions  must  be  made  prior  to  changes  in  site  conditions,  except  for
Responsive SWMP Changes, as follows:

The SWMP Administrator is responsible for implementing, maintaining, and revising the SWMP.  The
SWMP administrator will update the Site Map by adding, deleting or modifying specific CMs shown
on the Site Map by hand marking on the full size hard copy Site Map.     

– SWMP revisions must be made immediately after changes are made in the field to address CM
installation and/or implementation issues; or

– SWMP revisions must be made as soon as practicable, but in no case more than 72 hours, after
change(s) in  CM installation and/or implementation occur at the site that require development of
materials to modify the  SWMP (e.g., design of retention pond capacity)

The SWMP should be viewed as a living document that is continuously being reviewed and modified
as part of the overall process of assessing and managing stormwater quality issues at the site by the
SWMP Administrator.

9   Batch Plants, Wetlands, and Control Measures by other Entities

There are no dedicated batch plants to be located on this project.

There are no springs,  streams,  wetlands and other  surface waters,  including areas that  require
maintenance of pre-existing vegetation that are located within 50 feet of a receiving waters for this
project. This project does not rely on control measure to be operated by another entity.

61183-SWMP.odt
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   Appendix

Vicinity Map

Sample Field Inspection Sequence and Field Inspection Report

CM Installation and Maintenance Details*

Vol. 3 Section Map Key
USDCM Vol 3 Manual Section and Description Abbreviation Abbreviation
EC-1 – Surface Roughening SR SR
EC-5 – Compost Blanket and Filter Berm CB CB
EC-6 – Rolled Erosion Control Products RECP ECB (or TRM)
EC-7 – Temporary Slope Drain TSD TSD
EC-8 – Temporary Outlet Protection TOP OP
EC-9 – Rough Cut Street Control RCS RCS
EC-10 – Earth Dikes and Drainage Swales ED/DS ED/DS
EC-11 – Terracing TER TER
EC-12 – Check Dams CD CD, RCD
MM-1 – Concrete Washout Area CWA CWA
MM-2 – Stockpile Management with Protection SP SP, SSA/R (or SPR)
SC-1 – Silt Fence SF SF
SC-2 – Sediment Control Log SCL SCL
SC-3 – Straw Bale Barrier SBB SBB
SC-5 – Rock Sock RS RS
SC-6 – Inlet Protection IP IP, CIP
SC-7 – Sediment Basin SB SB
SC-8 – Sediment Trap ST ST
SM-3 – Construction Fence CF CF
SM-4 – Vehicle Tracking Control VTC VTC, VTC/WW,

VTC/CM, VTC/TRM
SM-6 – Stabilized Staging Area SSA SSA
SM-8 – Temporary Diversion Methods TDM DC (or DD)
SM-9 – Dewatering Operations DW DW
SM-10 – Temporary Stream Crossing TSC TSC (or TSCC, TSCF)

Site Map (Grading, Erosion, and Stormwater Quality Plan)

Note: Additional CMs, other than those shown to be utilized on the Site Map, are included in the CM 
Details section to facilitate use of alternate or additional CMs at the discretion of the SWMP 
Administrator.  Any alternate or additional CMs employed will be added to the Site Map by the SWMP 
Administrator.  Additionally, the SWMP Administrator shall reference Volume 3 of the Current USDCM for
additional Specification and Commentary on the above referenced CMs as well as Specification of the 
following CMs which are described but not detailed in the criteria.

Vol. 3 Section Map Key
USDCM Vol 3 Manual Section and Description Abbreviation Abbreviation
EC-2 – Temporary and Permanent Seeding TS, PS TS, PS
EC-4 – Mulching MU MU
EC-13 – Streambank Stabilization SS
EC-14 – Wind Erosion/Dust Control DC
MM-3 – Good Housekeeping Practices GH
SC-4 – Brush Barrier BB BB
SC-9 – Vegetated Buffers VB
SC-10 – Chemical Treatment CT
SM-1 – Construction Phasing/Sequencing CP
SM-2 – Protection of Existing Vegetation PV
SM-5 – Stabilized Construction Roadway SCR SCR
SM-7 – Street Sweeping and Vacuuming SS
SM-11 – Temporary Batch Plant TBP
SM-12 – Paving and Grinding Operations PGO

61183-SWMP.odt 1
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18 SOIL SURVEY 

gravelly subsoil is exposed during site preparation. Ac­
cess roads must be designed to control surface runoff and 
help stabilize cut slopes. The Midway soil has poor poten­
tial for homesites and roads because of shallow depth to 
shale, high frost-action potential, and high shrink-swell 
potential. Special designs are necessary to overcome these 
limitations. Capability subclass VIie. 

19-Columhine gravelly sandy loam, 0 to 3 percent 
slopes. This deep, well drained to excessively drained soil 
formed in coarse textured material on alluvial terraces 
and fans and on flood plains. Elevation ranges from 6,500 
to 7,300 feet. The average annual precipitation is about 15 
inches, the average annual air temperature is about 47 
degrees F, and the average frost-free period is about 135 
days. 

Typically, the surface layer is grayish brown gravelly 
sandy loam about 14 inches thick. The underlying material 
is light yellowish brown very gravelly loamy sand. 

Included with this soil in mapping are small areas of 
Stapleton sandy loam, 3 to 8 percent slopes; Blendon 
sandy loam, 0 to 3 percent slopes; Louviers silty clay 
loam, 3 to 18 percent slopes; and Fluvaquentic 
Haplaquolls, nearly level. In places the parent arkose 
beds of sandstone or shale are at a depth of 0 to 40 
inches. 

Permeability of this Columbine soil is very rapid. Ef­
fective rooting depth is 60 inches or more. Available 
water capacity is low to moderate. Surface runoff is slow, 
and the hazard of erosion is slight to moderate. 

This soil is used mainly for grazing livestock and for 
wildlife habitat. It is also used for homesites. 

Native vegetation is mainly western wheatgrass, side­
oats grama, needleandthread, and little bluestem. The 
main shrub is true mountainmahogany. 

Proper location of livestock watering facilities helps to 
control grazing. 

Windbreaks and environmental plantings are fairly well 
suited to this soil. Blowing sand and low available water 
capacity are the principal limitations to the establishment 
of trees and shrubs. The soil is so loose that trees need to 
be planted in the rows. Supplemental irrigation may be 
needed to insure survival. Trees that are best suited and 
have good survival are Rocky Mountain juniper, eastern 
redcedar, ponderosa pine, and Siberian elm. Shrubs that 
are best suited are skunkbush sumac, lilac, and Siberian 
peashrub. 

Rangeland wildlife, such as pronghorn antelope, cotton­
tail, coyote, and scaled quail, is best adapted to life on this 
draughty soil. Forage production is typically loam, and 
proper livestock grazing management is necessary if wil­
dlife and livestock share the range. Livestock watering 
developments are also important and are used by various 
wildlife species. 

The main limitation of this soil for urban development 
is a hazard of flooding in some areas. Care must be taken 
when locating septic tank absorption fields because of 
possible pollution as a result of the very rapid permeabili­
ty of this soil. Capability subclass Vie. 

20-Connerton-Rock outcrop complex, 8 to 90 per­
cent slopes. This moderately sloping to extremely steep 
complex is in the Garden of the Gods area, west of 
Colorado Springs. Elevation ranges from 6,200 to 6,500 
feet. The average annual precipitation is about 16 inches, 
and the average annual air temperature is about 47 
degrees F. 

The Connerton soil makes up about 45 percent of the 
complex and has slopes of 8 to 30 percent, Rock outcrop 
makes up about 40 percent, and other soils about 15 per­
cent. 

Included with this complex in mapping are areas of 
Neville fine sanely loam, 3 to 9 percent slopes; Penrose­
Manvel complex, 3 to 45 percent slopes; and Fortwingate­
Rock outcrop complex, 15 to 60 percent slopes. Also in­
cluded are small areas of soils that contain more sand 
than is typical for the series. 

The Connerton soil is deep and well drained. It formed 
in alluvium derived from reddish sandstone on moderate­
ly sloping alluvial fans and valley side slopes. Typically, 
the surface layer is reddish brown loam about 13 inches 
thick. The substratum is reddish brown sandy clay loam. 

Permeability of the Connerton soil is moderate. Effec­
tive rooting depth is 60 inches or more. Available water 
capacity is high. Surface runoff is medium to rapid, and 
the hazard of erosion is moderate. A few gullies are in 
areas of this soil, especially along paths and trails and in 
drainage ways. 

Rock outcrop is in long, narrow bands in the form of 
cliffs or as monoliths and monuments. It consists of red to 
gray sandstone and limestone. 

This complex is used for recreation, wildlife habitat, 
homesites, and limited livestock grazing. 

Native vegetation is mainly western wheatgrass, 
needlegrasses, big bluestem, side-oats grama, blue grama, 
and native bluegrasses. 

If the range has deteriorated, blue grama, junegrass, 
and native bluegrasses increase. Sleepygrass and annuals 
replace these grasses if the range has seriously deteri­
orated. Seeding is a good practice if the range is in poor 
condition. Seeding of the native vegetation is desirable, 
but the range can also be seeded with tame species of 
grasses such as Nordan crested wheatgrass, Russian wild­
rye, pubescent wheatgrass, or intermediate wheatgrass. 

This complex is suited to the production of juniper and 
pinyon pine. It is capable of producing 4 cords per acre in 
a stand of trees that average 5 inches in diameter at a 
height of 1 foot. The limitations for the production of 
wood crops are the presence of stones on the surface and 
a high hazard of erosion. Stones on the surface can in­
fluence felling, yarding, and other operations involving 
the use of equipment. Special care must be taken to 
minimize erosion when harvesting timber. 

This complex is relatively unproductive for vegetation, 
especially in times of drought, when annual production 
may be as low as 300 pounds per acre. Rangeland wildlife, 
such as antelope and scaled quail, can be encouraged by 
properly managing livestock grazing, installing livestock 
watering facilities, and reseeding range where needed. 

Engineer 10
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Permeability of the Crowfoot soil is moderate. Effec­
tive rooting depth is 60 inches or more. Available water 
capacity is moderate. Surface runoff is medium, and the 
hazard of erosion is moderate. Some gullies are present in 
some drainageways and along stock trails. 

The soils in this complex are used as rangeland, for 
recreation and wildlife habitat, and as homesites. 

Native vegetation is mainly mountain muhly, bluestem, 
mountain brome, needleandthread, and blue grama. These 
soils are subject to invasion by Kentucky bluegrass and 
Gambel oak. Noticeable forbs are hairy goldenrod, gerani­
um, milkvetch, low larkspur, fringed sage, and buckwheat. 

Proper location of livestock watering facilities helps to 
control grazing. Timely deferment of grazing is needed to 
protect the plant cover. 

Windbreaks and environmental plantings are fairly well 
suited to these soils. Blowing sand and moderate available 
water capacity are the main limitations for the establish­
ment of trees and shrubs. The soils are so loose that trees 
need to be planted in shallow furrows and plant cover 
needs to be maintained between the rows. Supplemental 
irrigation may be needed to insure survival. Trees that 
are best suited and have good survival are Rocky Moun­
tain juniper, eastern redcedar, ponderosa pine, and Siberi­
an elm. Shrubs that are best suited are skunkbush sumac, 
lilac, and Siberian peashrub. 

These soils are best suited to habitat for openland wil­
dlife species, such as pronghorn antelope and sharp-tailed 
grouse. Although sharp-tailed grouse are not plentiful, 
they could be encouraged on these soils, especially where 
brush species are interspersed with grasses and forbs. If 
these soils are used as rangeland, .wildlife production can 
be increased by managing livestock grazing to preclude 
overuse of the more desirable grass species and depletion 
of the various brush species. 

The main limitations for urban uses are frost-action 
potential and slope on the Crowfoot soil and slope on the 
Tomah soil. Buildings and roads must be designed to 
overcome these limitations. Access roads must have 
adequate cut-slope grade and be provided with drains to 
control surface runoff. Maintaining the existing vegeta­
tion on building sites during construction helps to control 
erosion. Capability subclass Vie. 

94-Travessilla-Rock outcrop complex, 8 to 90 per­
cent slopes. This moderately sloping to extremely steep 
complex is mostly on rocky uplands (fig. 5). Elevation 
ranges from 6,200 to 6,700 feet. The average annual 
precipitation is about 15 inches, the average annual air 
temperature is about 47 degrees F, and the average frost­
free period is about 140 days. 

The Travessilla soil makes up about 45 percent of the 
complex, Rock outcrop about 30 percent, and included 
areas about 25 percent. 

Included with this complex in mapping are areas of 
Bresser sandy loam, 5 to 9 percent slopes, Elbeth sandy 
loam, 8 to 15 percent slopes, Kettle gravelly loamy sand, 8 
to 40 percent slopes, and Louviers silty clay loam, 3 to 18 
percent slopes. The Elbeth and Kettle soils commonly are 
on the north-facing slopes. 

The Travessilla soil is shallow and well drained. It 
formed in residuum derived from sandstone. Typically, 
the surface layer is light brownish gray sandy loam about 
3 inches thick. The underlying material is pale brown 
sandy loam about 8 inches thick. Hard arkosic sandstone 
that has some fractures is at a depth of about 11 inches. 

Permeability of the Travessilla soil is moderately rapid. 
Effective rooting depth is 6 to 20 inches. Available water 
capacity is low. Surface runoff is medium to rapid, and 
the hazard of erosion is high. Gullies are common along 
drainageways and trails. 

Rock outcrop occurs mostly as ledges on cliffs. 
This complex is used for urban development, as 

homesites, and for recreation and wildlife habitat. 
This complex is suited to the production of ponderosa 

pine. The main limitations are the presence of stones and 
rock outcrop on the surface and a high hazard of erosion. 
Stones on the surface can hinder felling, yarding, and 
other operations involving the use of equipment. Practices 
must be used to minimize soil erosion when harvesting 
timber. The low available water capacity can influence 
seedling survival. 

Wildlife on these soils is limited mostly to small animals 
such as cottontail, squirrel, and birds because of the ex­
tent of urban development. Ponderosa pine, mountain­
mahogany, Gambel oak, and various grasses provide food, 
cover, and nesting areas. 

This complex is extensively used for urban develop­
ment and as homesites (fig. 6). The main limitations for 
these uses are depth to bedrock, rock outcrop, and steep 
slopes. Septic tank absorption fields do not function 
properly because of the depth to bedrock. Special designs 
for buildings and roads and streets are needed to over­
come the limitations. Plans for homesite development 
should provide for the preservation of as many trees as 
possible because of their esthetic value. Capability sub­
class VIie. 

95-Truckton loamy sand, 1 to 9 percent slopes. This 
deep, well drained soil formed in alluvium and residuum 
derived from arkosic sedimentary rock on uplands. Eleva­
tion ranges from 6,000 to 7,000 feet. The average annual 
precipitation is about 15 inches, the average annual air 
temperature is about 47 degrees F, and the average frost­
free period is about 135 days. 

Typically, the surface layer is grayish brown loamy 
sand about 8 inches thick. The subsoil is brown sandy 
loam about 18 inches thick. The substratum is light yel­
lowish brown coarse sandy loam to a depth of 60 inches 
or more. 

Included with this soil in mapping are small areas of 
Blakeland loamy sand, 1 to 9 percent slopes; Bresser 
sandy loam, 3 to 5 percent sloeps; Bresser sandy loam, 5 
to 9 percent slopes; Truckton sandy loam, 0 to 3 percent 
slopes; and Truckton sandy loam, 3 to 9 percent slopes. 

Permeability of this Truckton soil is moderately rapid. 
Effective rooting depth is 60 inches or more. Available 
water capacity is moderate. Surface runoff is slow, and 
the hazard of erosion is moderate to high. 
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Almost all areas of this soil are used as rangeland. A 
few areas of crops such as alfalfa and corn are grown 
under sprinkler irrigation. 

This soil is well suited to the production of native 
vegetation suitable for grazing. It is best suited to deep­
rooted grasses. The native vegetation is mainly cool- and 
warm-season grasses such as western wheatgrass, side­
oats grama, and needleandthread. 

Proper range management is needed to prevent exces­
sive removal of the plant cover. Interseeding is used to 
improve the existing vegetation. Deferment of grazing in 
spring increases plant vigor and soil stability. Properly 
locating livestock watering facilities helps to control graz­
ing. 

Windbreaks and environmental plantings are fairly well 
suited to this soil. Blowing sand is the main limitation for 
the establishment of trees and shrubs. The soil is so loose 
that trees need to be planted in shallow furrows and 
plant cover needs to be maintained between the rows. 
Supplemental irrigation may be needed to insure survival. 
Trees that are best suited and have good survival are 
Rocky Mountain juniper, eastern redcedar, ponderosa 
pine, and Siberian elm. Shrubs that are best suited are 
skunkbush sumac, lilac, and Siberian peashrub. 

This soil is suited to wildlife habitat. It is best suited to 
openland and rangeland wildlife habitat. Rangeland wil­
dlife, such as pronghorn antelope, can be encouraged by 
developing livestock watering facilities, properly manag­
ing livestock grazing, and reseeding range where needed. 

This soil has good potential for use as homesites. The 
main limitation of this soil for roads and streets is frost 
action potential. Special designs for roads are needed to 
minimize this limitation. Practices are needed to control 
soil blowing and water erosion on construction sites 
where the plant cover has been removed. Capability sub­
class Vie, nonirrigated. 

96-Truckton sandy loam, 0 to 3 percent slopes. This 
deep, well drained soil formed in alluvium and residuum 
derived from arkosic sedimentary rock on uplands. Eleva­
tion ranges from 6,000 to 7,000 feet. The average annual 
precipitation is about 15 inches, the average annual air 
temperatue is about 47 degrees F, and the average frost­
free period is about 135 days. 

Typically, the surface layer is grayish brown sandy 
loam about 5 inches thick. The next layer is dark grayish 
brown sandy loam about 3 inches thick. The subsoil is 
brown sandy loam about 16 inches thick. The substratum 
is light yellowish brown coarse sandy loam to a depth of 
60 inches or more. 

Included with this soil in mapping are small areas of 
Blakeland loamy sand, 1 to 9 percent slopes; Bresser 
sandy loam, 0 to 3 percent slopes; Ellicott loamy coarse 
sand, 0 to 5 percent slopes; and Ustic Torrifluvents, 
loamy. 

Permeability of this Truckton soil is moderately rapid. 
Effective rooting depth is 60 inches or more. Available 
water capacity is moderate. Surface runoff is slow, and 
the hazards of erosion and soil blowing are moderate. 

This soil is used mainly for cultivated crops. It is also 
used for livestock grazing, for wildlife habitat, and as 
homesites. 

Crops are commonly grown in combination with 
summer fallow because moisture is insufficient for annual 
cropping. Alfalfa can also be grown on this soil. When this 
soil is used as cropland, crop residue management and 
minimum tillage are necessary conservation practices. 

This soil is well suited to the production of native 
vegetation suitable for grazing (fig. 7). It favors deep­
rooted grasses. The native vegetation is mainly cool- and 
warm-season grasses such as western wheatgrass, side­
oats grama, and neeclleandthread. 

Proper range management is needed to prevent exces­
sive removal of the plant cover. Interseeding is used to 
improve the existing vegetation. Deferment of grazing in 
spring increases plant vigor and soil stability. Properly 
locating livestock watering facilities helps to control graz­
ing. 

Windbreaks and environmental plantings generally are 
suited to this soil. Soil blowing is the main limitation to 
the establishment of trees and shrubs. This limitation can 
be overcome by cultivating only in the tree rows and 
leaving a strip of vegetation between the rows. Supple­
mental irrigation may be needed when planting and dur­
ing dry periods. Trees that are best suited and have good 
survival are Rocky Mountain juniper, eastern reclcedar, 
ponclerosa pine, Siberian elm, Russian-olive, and hackber­
ry. Shrubs that are best suited are skunkbush sumac, 
lilac, and Siberian peashrub. 

This soil is suited to wildlife habitat. It is best suited to 
habitat for openlancl and rangeland wildlife. In cropland 
areas, habitat favorable for ring-necked pheasant, mourn­
ing clove, and many nongame species can be developed by 
establishing areas for nesting and escape cover. For 
pheasant, undisturbed nesting cover is vital and should be 
provided in plans for habitat development. This is espe­
cially true in areas of intensive farming. Rangeland wil­
dlife, such as pronghorn antelope, can be encouraged by 
developing livestock watering facilities, properly manag­
ing livestock grazing, and reseeding range where needed. 

This soil has good potential for use as homesites. The 
main limitation of this soil for roads and streets is frost­
action potential. Special designs for roads are needed to 
overcome this limitation. Capability subclasses Ille, nonir­
rigated, and Ile, irrigated. 

97-Truckton sandy loam, 3 to 9 percent slopes. This 
deep, well drained soil formed in alluvium and residuum 
derived from arkosic sedimentary rock on uplands. Eleva­
tion ranges from 6,000 to 7,000 feet. The average annual 
precipitation is about 15 inches, the average annual air 
temperature is about 47 degrees F, and the average frost­
free period is about 135 days. 

Typically, the surface layer is grayish brown sanely 
loam about 5 inches thick. The next layer is dark grayish 
brown sandy loam about 3 inches thick. The subsoil is 
brown sandy loam about 16 inches thick. The substratum 
is light yellowish brown coarse sandy loam to a depth of 
60 inches or more. 
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Field Inspection Sequence 

1. Pre-inspection Research:
a. Evaluate Project Phasing
b. Review Management Plan
c. Review inspection and main�enance files
d. Contact City Inspector for pre-construction inspection

2. Weekly or Post-Precipitation Field Inspection
a. Construction Exits and Entrances

i. Identified on Plan
ii. Installed correctly
iii. Properly maintained
iv. Proper Utilization
v. Tire wash area

City and County of Denver 
Construction Activities Stormwater Manual 

vi. Sediment leaving .site and entering adjacent properties or roadways
3. Are BMPs effective and are modifications necessary
4. Walk th_e perimeter of the site
5. Observe terrain and perimeter controls

a. Note type of sediment controls
i. Installed correctly
ii. Properly maintained
Iii.According to Plan

b. Sediment leaving site and entering adjacent properties or roadways
c. BMPs effective and are modifications necessary

6. Inspect acfive construction areas
a. Documented in Management Plan
b. Mulch or other temporary stabilization should be applied to all exposed areas within seven (7) or

fourteen (14) days of disturbance in accordance with the SWMP
c. Note type of controls

i. Installed correctly
ii. Properly maintained

7. Inspect non-active disturbed areas
a. Areas left idle for more than thirty (30) days should be stabilized
b. Note type of controls

i. Installed correctly
ii. Properly maintained
Iii. Documented in Management Plan
iv. Are BMPs effective and are modifications necessary

8. Inspect discharge points, Structural Controls and adjacent off-site areas for impact
a. If sediment is leaving site and impacting adjacent properties or roadways
b. Document downstream impacts
c. Remediate potential downstream damages
d. Identify and implement more effective BMPs

9. Final Stabilizalion Inspections
a. Perimeter controls intact
b. Installed correcUy
c. Properly maintained
d. Documented in Management Plan
e. Mulch cover

i. Estimate application density
f. Properly secured or crimped

26 
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COLORADO DEPARTMENT OF TRANSPORTATION 

STORMWATER FIELD INSPECTION REPORT .. ACTIVE CONSTRUCTION 
(1) Project Name: (2) Project Contractor: (3) Erosion Control Supervlsor/SWMP Administrator:

(4) COOT Project Engineer/Representative: (5) lnspector(s) (Name and Tille): (6) COOT Project Number.

{7) Project Code (Sub Account#}: (8) COPS-SCP Certiflcattonf#: {9} CDDT
I 
(10} Date of Project Inspection: 

Region:
(11) Weather at lime of Inspection:

(12) REASON FOR INSPECTION/ EXCLUSION

a Routine Inspection: (minimum every 14 Calendar Days) 
□ Runoff Event: (Post-stonn event Inspections must be conducted within 24 hours after the end of any prtictpltation or snowmen event that causes

surface erosion. If no construction activities will occurfolloWing a stonn event, post-storm event Inspections shall be conducted prior to re-commencing 
construction activities, but no later than 72 hours following the stonn event. The occurrence of any such delayed inspection must be documented In the 
inspection record.) Routine Inspections still must be conducted every 14 calendar days.
storm start Date: ApproXimate End Time of stonn (hrs):

□ Third Party Request:
□ Winter Conditions Inspections Exclusion: Inspections are not required at sites where construction activities are tempoljlrily halted, snow cover

exists over the entire site for an extended period, filll! melting cond(t[ons posing a risk of surface erosion do not exist. This exception Is applicable
only during the period where memng condlltons do not exist, and applies to the routine 14-day inspections, as well as the posl•storm•event Inspections.
If visual lnspeclion of the site verifies that all of these conditions are satisfied, document the conditions In section 18 (General Notes) and proceed to
sectfon 19 (Inspection Certification). Documentation must include: dates when snow cover occurred, �ate when construction activities ceased, and date
when malling conditions began.

□ Other:
(13) SWMP MANAGEMENT (14) CURRENT CONSTRUCTION ACTIVITIES:

. Yes No NA

(a) Is the SWMP notebook located on site? : 

(b) Are changes to the SWMP documents noted and approved?
(c) Are the inspection reports retained in the SWMP notebook?
(d) Are corrective actions from the last inspection completed?
(e) Is a Spill Prevention Control and Countermeasure Plan retained .. -.-. 

at the project site?
(f) Is a list of potential pollutants retained at the site?

(15) BMPs ON SITE AT TIME OF INSPECTION

lnSWMP Used 

·: ·:· Estimate of disturbed area at the time of
:.·:��::_? the inspection: 

* See Inspection Report Instructions for more detail.
NotNeeded 
atthfstlme 

lnSWMP 

Acres

Used NotNeeded 
at this time 

(a) EROSION CONTROL BMPs ON SITE (b) SEDIMENT CONTROL BMPs ON SITE 
��@.iiX�•:: ,\·=.-\/·.�)\A; : t-: --�: .·.: . .'::.f�tr -�: : Jf :,: ·; .; m ·· =:: ;�f�t.mtt�:gJ19.�,�t.En\ffi:@� · -�: :lt/: ; :-\ �-�: \,:-.)� �- ;\:�-trJ
Mulching/Mulch Tackifier □ a □ Sediment Trap a □ □ 
•

•. ·•·�. • ·: i. •• .• •: .. -. :-. •• •••• • :•. ··" • •• • .: .. . . ., �- • - _ •• _,.. ·•· .• -.:•-' -:•·•-·.,. �: •:-:•: • • , ••••• ••• • ... •:: Soll.�r.ncler . ·,� •._· :··,:·." ·:· :.--:, - �:..,: -��=· □ ;: ·- .�:e ··. • .. �-IJ: __ .,. :lnl.et P..rpJectiop*.:-· :. •_;!:.· ·- ·: ••• _.: -.-'.: •. .:·�· l:l.· •• ·• ,. :. a.t: ·:: •:· .. □· _;• .,. • • •· ...... ,. •• .r • • • • .,.. • • 'lo••• •• • • ·• • • . • ·• • • •• "" • .-. . •• i. • ..- • •• • • • • •: • ••• 
. 

! 

. Soil Retention Blankets □ □ a Sediment Basin a □ □ 
Einbankrhent Protector�--��::. .-�:-:;_ ·=::·: ci :� .3. · ·:_.b_· .::.: 

-�.: ·a ··r- ·.Perim�tei' Gontrolit ·: )�-� · �·· >:: · �:·. : :_:::o .:� · ·.:) e. · : ,. □ -. ··-. � ........ • · . .  ··- . . ., .... -: .... .... - . .... -·.-.:.. .·. , .... . . - . . • . ., ...... .... . · ··- . ·.- :·.•• .. · ..
Grading Techniques* □ a □ Other: □ □ □
Berf!llDiver�iorj .�.:: :-:t •/;· :: Y( :':-: ·.:/; .□ ·::: ·-::t:: � ••! .;::�: p :: �� (d) MATERIALS HANDLING, SPILL PREVENTION, WASTE
Check Dams* □ □ □ MANAGEMENT AND GENERAL POLLUTION PREVENTION 

.ouil�t.P�oi�ction*:f.;-. ::.: .::-.:{ �::;·. :/: !=(� -�=:-.P:�: -�/Cl:-=.�� ·Stoc�pj!�'f'4�iiag��e.nt·:: !.:-" �-�:· :: '�i .:: □.:·- :-.Cf:!.J \·�)r.�
Other:· a a a Materials Management* □ □ ' □

Qoncr�te W�ste f0ar:ia�e!l:leljt!- .':·.: \:. g ·:. ,:·.: � :· : .. ·:a/ 
Saw Water Management* a □ □ (c) BMPs FOR SPECIAL CONDITIONS 

1-0-ew_a_t_e _ri_n-g""'_.St-_-ru..,..·c-tu-. r�----. :--:-::-·.-.• -.. -. -: _-.,-r-.. :-·: --□-: ...... -,!-._:-□---: :,..._-... -.. :-□-.-.. -1. S9Jid Wastef:t'r�sh: Man�9.!:lment �- · � : / □··-:: :.·. :'. la°�:. •:,:.: a .. ·

Temp. Stream Crossing □ a □ Street Sweeping □ □ a
o�ea� Water �iv.e.rsiefn \,:� :} ::.,:·:: \:� t:,;:.: ,:: ·· a:·. .:·.: _□ ; f ·sanit�ry f'�ct1jty1i:. �:�·,:-:\.) :::(;: · �/.: a-:, ::� :. □ :� \·· a•;:�:
Sensitive Area Fencing □ □ □ Vehicle and Equip. Management a □ o
OtlJ9r: . . .:: · :; ::::,�·:-

. 
·- ·� ···. : .... : .. :· ·□ . ·. · !J .·· =. · □ ,.: Olheri: : · 

.. ::- :.: .. >:\;· ·:.� ::.; ·· :-,: ; . .. '.-1::J �. ·: :·. Q • ·:· · .. a �:-.
page1 of5 CDOTFormf!1176 701 
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Stormwater Management Field Inspection Report Instructions 

State waters are defined to be any and all surface and subsurface waters which are contained in or flow through the state, 
including, streams, rivers, lakes, drainage ditches, storm drains, ground water, and wetlands, but not including waters in sewage 
systems, waters in treatment works or disposal systems, waters in potable water distribution systems, and all water withdrawn for 
use until use and treatment have been completed. (Per subsection 107.25 and 25-8-103 (19) CRS) 

(3) Erosion Control Supervisor/SWMP Administrator: Indicate the name of the individual responsible for implementing,
maintaining and revising the SWMP.

(4) COOT Project Engineer/Representative: Indicate the name of the CDOT representative performing the inspection with the
ECS/SWMP Administrator. This person should be the Project Engineer or an authorized representative.

(9) COPS-SCP Certification #: Indicate the Colorado Discharge Permit System (COPS) Stormwater Construction Permit (SCP)
(for Stormwater Discharges Associated with Construction Activities) certification number, issued by CDPHE, for the project which
the report is being completed. Certification number can be found on the first page of the SCP.

(12) Reason(s) for Inspection/ Exclusion: Indicate the purpose for the inspection or exclusion. These inspections are
required to comply with the COOT Specifications and the CDPS-SCP.
a Routine Inspections. These inspections are required at least every 14 calendar days during active construction. Suspended 
projects require the 14 calendar day inspection unless snow cover exists over the entire site for an extended period of time, and 
melting conditions do not exist (see, Winter Conditions Inspections Exclusions).
a Runoff Event Inspection for Active Sites. See page 1 for definition.
a Third Party Request. Indicate the name of the third party requesting the inspection and, if known, the reason the request was
made.
a Winter Conditions Inspections Exclusions. See page 1 for definition. An inspection does not need to be completed, but use
this form to document ihe conditions that meet the Exclusion.
a Other. Specify any other reason(s) that resulted in the inspection.

(13) SWMP Management: Review the SWMP records and documents and use at/ to answer the question. To comply with
COOT Standard Specifications and the COPS-SCP, all of the items identified must be adhered to. If No is checked, document the
reason and indicate the necessary corrective action·in section 16 {Construction Site Assessment & Corrective Actions). If NA is
checked, indicate why in 1he space provided or indicate in section 18 (General Notes).
(a) Is the SWMP notebook located on site? A copy of the SWMP notebook must be retained on site, unless another location,
specified by the permit, Is approved by the Division.
(b) Are changes to the SWMP documents noted and approved? Indicate all changes that have been made to any portion of 1he
SWMP notebook documents during construction. Changes shall be dated and signed at the time of occurrence. Amendments
may include items listed in subsection 208.03{c).
(c) Are the inspection reports retained in the SWMP notebook? The ECS/Engineer shall keep a record of inspections.
lnspeciion reports must identify any incidents of non-compliance with the terms and conditions of the COOT specifications or the
COPS-SCP. Inspection records must be retained for three years from expiration or inactivation of permit coverage.
(d) Are corrective actions from the last inspection completed? Have corrective actions from the last inspection been addressed?
Is a description of the corrective action(s), the date(s) of the corrective action(s), and the measure(s) taken to prevent future
violations (including changes to the SWMP, as necessary) documented?
(e) Is a Spill Prevention Control and Countermeasure (SPCC) Plan retained in the SWMP notebook? Subsection 208.0B(c)
requires that a SPCC plan be developed and implemented to establish operating procedures and that the necessary employee
training be provided to minimize accidental releases of pollutants that can contaminate stormwater runoff. Records of spills,
leaks or overflows that result in the discharge of pollutants must be documented and maintained. Information that should be
recorded for all occurrences include the time and date, weather conditions, reasons for spill, etc. Some spills may need to be
reported to the Water Quality Control Division immediately.
(f) Is a list of potential pollutants retained at the site? Subsection 107.25(b )6 requires the Erosion Control Supervisor to identify
and describe all potential pollutant sources, including materials and activities, and evaluate them for the potential to contribute
pollutants tostormwater discharge�

(14) Current Construction Activities: Provide a short description of the current construction activities/phase at the project site;
include summary of grading activities, Installation of utilities, paving, excavation, landscaping, etc.
- Estimate the acres of disturbed area at the time of the inspection. Include clearing, grading, excavation activities, areas
receiving overburden (e.g. stockpiles), demolition areas and areas with heavy equipment/vehicle traffic, installation of new or
improved haul roads and access roads, staging areas, borrow areas and storage that will disturb existing vegetative cover.

(15) BMPs On Site at Time o f  Inspection: Indicate the BMPs that are installed on-site at the time of inspection. All BMP
details (e.g., Standard Plan M-208-1) shall be included with the SWMP documents.
page4 of 5 COOT Form #11176 7/11 



Stormwater Management Field Inspection Report Instructions (continued} 

BMPs In SWMP/Used/Not Needed at this Time. This section can be used as follows: 
□ If the BMP is required by 1he SWMP and implemented, indicate by placing a a/ in both the aIn SWM�" and "Used" columns.
□ If the BMP Is required by the SWMP, but not implemented, indicate by placing a a/ in the "In SWMP" and "Not Needed at
this Time" columns.
(a} Erosion Control BMPs On Site
- Embankment Protector (e.g., temporary slope drains, open-chute drains, etc.)
- Grading Techniques (e.g., vertical tracking, scarifying, or disking the surface on the contour, etc.)
- Check Dams (e.g., rock check, erosion logs, erosion bales, silt berms, etc.)
- Outlet Protection (e.g., riprap, erosion log around top of headwall, etc.)
(b) Sediment Control BMPs On Site
- Inlet Protection (e.g •• erosion logs, erosion bales, sand bags, gravel bags, etc.)
- Perimeter Control (e.g •• silt fence, erosion logs, berms, etc.)
(d} Materials Handling, Spill Prevention, Waste Management and General Pollution Prevention
- stockpile Management. stockpiles shall be located away from sensitive areas. All erodible stockpiles (including topsoil) shall
be contained by silt fence, berms or other sediment control devices throughout construction (also see subsection 208.07).
- Materials Management. Material that could contribute pollutants to stormwater shall have secondary containment or other
equivalent protection {also see subsection 20B.06(a).
- Concrete Waste Management. All concrete residue shall be contained in a signed structure as designed per subsection 208.020)
and subsection 208.0S(n). It shall be located a minimum of 50 feet from state waters.
- Saw Water Containment (e.g., pick-up broom or vacuum). street washing is not allowed.
- Sanitary Facility. Temporary sanitary facilities shall be located 50 feet away from drainage ways, inlets, receiving waters, and
located away from areas of high traffic, and areas susceptible to flooding or damage by construction equipment.

(16) Construction Site Assessment & Corrective Actions: Inspect the construction site and Indicate where BMP feature(s)
identified in section 15 (BMPs On Site at Time of Inspection}, require corrective action. Erosion and sediment control pracUces
identified in the SWMP shall be evaluated to ensure that they are operating correctly.
- Location. Site location (e.g., project station number, mlle marker, intersection quadrant, etc.).
- BMP. Indicate the type of BMP at 1his location that requires corrective action (e.g., silt fence, erosion logs, soil retention
blankets, etc.}.
- Condition. Identify the condition of the BMP, using more than one letter (identified in section 16) if necessary.
- Description of Corrective Action and Preventative Measure Taken. Provide the proposed corrective action needed to bring the
area or BMP Into compliance. Once corrective actions are completed, state the measures taken to prevent future violations and
ensure that the BMPs are operating correctly, including the required changes made to 1he SWMP.
- Date Completed & Initials. Date and initial when the corrective action was completed and the preventative measure statement
finished.

{17) Construction Site Assessment: Was there any off site discharge of sediment at this site since 1he last inspection? 
(a} Is there evidence of discharge of sediment or other pollutants from the site? Off site pollutant discharges are a violation 
of the permit. The construction site perimeter, all disturbed areas, material and/or waste storage areas that are exposed to 
precipitation, discharge locations, and locations where vehicles access the site shall be inspected for evidence of, or 1he 
potential for, pollutants leaving the construction site boundaries, entering the stormwater drainage system, or discharging to 
state water. 
(b} Has sediment or other pollutants discharging from the site reached state waters? Off site pollutant discharges are a 
violation of the permit. If off site discharge has occurred, explain the discharge and the corrective actions in section 16 
(Construction Site Assessment & Corrective Actions) or section 18 (General Notes). 

(18) General Notes: Indicate any additional notes that add detail to the inspection; 1hfs may include positive practices noted on
the project.

(19} Inspection Certification: In accordance with Part I, F.1.c of the CD PS-SCP, all reports for submittal shall be signed and 
certified for accuracy. 

(20) Compliance Certification: In accordance with Part I, D.6.b.2.viii of the COPS-SCP, compliance shall be certified through
signature.

page5of5 CD0TFormf/1176 7/11 



Surface Roughening (SR) EC-1 

Description 

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

Appropriate Uses 

Surface roughening can be used to Photograph SR-1. Surface roughening via imprinting for temporary

provide temporary stabilization of stabilization.

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

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

Design and Installation 

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

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

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

however, the equipment will also compact the soil. 

November 2010 

Erosion Control 

Sediment Control 

Site/Material Mana ement 

Urban Drainage and Flood Control District 
Urban Storm Drainage Criteria Manual Volume 3 

Yes 

No 

No 

SR-1 



EC-1 Surface Roughening (SR) 

Maintenance and Removal 

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

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

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

SR-2 Urban Drainage and Flood Control District 
Urban Stonn Drainage Criteria Manual Volume 3 

November 2010 



Surface Roughening (SR) 

November 2010 

FURROWS 211 TO 4"· DEEP 
WITH 6" MAXIMUM SPACING 
PARALLa TO CONTOURS 

SR-1. SURFACE ROUGHENING 
FOR STEEP SLOPES (3:1 OR STEEPER) 

ROUGHENED ROWS SHALL BE 4" TO 6" 
DEEP Willi s• MAXIMUM SPACING PARALLEL 
TO CONTOURS 

SR-2. SURFACE ROUGHENING 
FOR LDW SLOPES (LESS THAN 3:1) 

Urban Drainage and Flood Control District 
Urbari Storm Drainage Criteria Manual Volume 3 

EC-1 

0 

SR-3 



EC-1 

SR-4 

Surface Roughening (SR) 

SURFACE ROUGHENING INSTAI I.ADON NOT£$ 

1. SEE PlAN VIEW FOR:
-LOCATION(S) OF SURFACE ROUGHENING,

2. SURFACE ROUGHENING SHALL BE PROVIDED PROMPTLY AFTER COMPLETION OF FINISHED
GRADING (FOR AREAS NOT RECEMNG TOPSOIL) OR PRIOR TO TOPSOIL PlACEMENT OR ANY
FORECASTED RAIN E.VENT.

3. MEAS WHERE BUILDING FOUNDATIONS, PAVEMENT, OR SOD WILL BE P.lACED WITHOUT
DElAY IN THE CONSTRUCTION SEQUENCE, SURFACE ROUGHENING IS NOT REQUIRED.

4. DISTURBED SURFACES SHALL BE ROUGHENED USING RIPPING OR TILLING EQUIPMENT ON
THE CONTOUR OR TRACKING UP AND DOWN A SLOPE USING EQUIPMENT TREADS.

5. A. FARMING DISK SHALL NOT BE USED FOR SURFACE ROUGHENING.

SURFACE ROUGHENING MAINTENANCE NOTES 

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDffiON.
MAINlENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE, INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVATIONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

3. WHERE BMPs HAVE FAILED, REPAIR OR REPLACE UPON DISCOVERY OF THE FAILURE.

4. VEHICLES AND EQUIPMENT SHALL NOT BE DRIVEN OVER AREAS THAT HAVE BEEN SURFACE
ROUGHENED.

5. IN NON-TURF GRASS FINISHED MEAS, SEEDING AND MULCHING SHALL TAKE PLACE
DIRECTLY OVER SURFACE ROUGHENED MEAS WITHOUT FIRST SMOOTHING our THE SURFACE.

6. IN ARcl>S NOT SEEDED AND MULCHED AFTER SURFACE ROUGHENING, SURFACES SHALL BE
RE-ROUGHENED AS NECESSARY TO MAINTAIN GROOVE DEPTH AND SMOOTH OVER RILL
EROSION.

r{OETl'JIS ADAPJEO FROM TOWN OF PAAKER, COLOIWlO, NOT AVAIIJ&E IN AUTOCAD) 

,-NOTE; MANY JURISDICTIONS HAVE BMP DETAILS THAT VAR< FROM UDFCD STANDARD DETAILS, 
.... CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN 
rOIFFERENCES ARE NOTED. 

Urban Drainage and Flood Control District 
Urban Stonn Drainage Criteria Manual Volume 3 

November 2010 



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

 
January 2021 Urban Drainage and Flood Control District TS/PS-1 
 Urban Storm Drainage Criteria Manual Volume 3 

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 preparing a seedbed, selecting an 
appropriate seed mixture, using proper 
planting techniques, and protecting 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 determined by local 
government requirements), proactive 
stabilization measures, including planting a temporary seed mix, 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 of up to one year, temporary seeding and mulching can 
provide effective erosion control.  Permanent seeding should be used on finished areas that have not been 
otherwise stabilized.  

The USDCM Volume 2 Revegetation Chapter contains suggested annual grains and native seed mixes to 
use for temporary seeding. Alternatively, local governments may 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, selecting an appropriate seed mixture, using 
appropriate seeding equipment to ensure proper coverage and density, and protecting seeded areas with 
mulch or fabric until plants are established.   

The USDCM Volume 2 Revegetation Chapter contains detailed seed mixes, soil preparation practices, 
and seeding and mulching recommendations that should 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 and compaction, 
resulting in poor quality subsoils at the ground surface that 

Temporary and Permanent  Seeding 

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

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



EC-2 Temporary and Permanent Seeding (TS/PS) 
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Urban Storm Drainage Criteria Manual Volume 3 

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 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.  If 
present, at a minimum of 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 upper 12 inches of the surface prior to 
placing topsoil.  If adding compost to the existing soil surface, rototilling is necessary.  Surface 
roughening will assist in placing a stable topsoil layer on steeper slopes, and allow infiltration and root 
penetration to greater depth.  Topsoil should not be placed when either the salvaged topsoil or receiving 
ground are frozen or snow covered. 

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. 

Refer to MHFD’s Topsoil Management Guidance for detailed information on topsoil assessment, design, 
and construction. 

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.  Temporary grain seed mixes suitable for 
the Denver metropolitan area are listed in Table TS/PS-1. Native temporary seed mixes are provided in 
USDCM Volume 2, Chapter 13, Appendix A.  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. 

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 seed mix tables in the USDCM Volume 2 Revegetation Chapter 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. These are to be considered only as general 



Temporary and Permanent Seeding (TS/PS) EC-2 
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recommendations when specific design guidance for a particular site is not available.  Local governments 
typically specify seed mixes appropriate for their jurisdiction. 

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 seed mixes 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 (Salix 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. 

Timing of seeding is an important aspect of the revegetation process. For upland and riparian areas on the 
Colorado Front Range, the suitable timing for seeding is from October through May. The most favorable 
time to plant non-irrigated areas is during the fall, so that seed can take advantage of winter and spring 
moisture. Seed should not be planted if the soil is frozen, snow covered, or wet. 

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-2 for 
appropriate seeding dates. 
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Table TS/PS-1.  Minimum Drill Seeding Rates for Various Temporary Annual Grasses 

Speciesa 
(Common name) 

Growth 
Seasonb 

Pounds of 
 Pure Live Seed 

(PLS)/acrec 

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. Winter wheat Cool 20–35 1 - 2 
7. Winter barley Cool 20–35 1 - 2 
8. Winter rye Cool 20–35 1 - 2 
9. 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-2 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.  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  1,2,3   
May 1–May 15     
May 16–June 30 5    
July 1–July 15 5    
July 16–August 31     
September 1–September 30  6, 7, 8, 9   
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 USDCM 
Volume 2 Revegetation Chapter and Volume 3 Mulching BMP Fact Sheet (EC-04) 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.   

If a temporary annual seed was planted, the area should be reseeded with the desired perennial mix when 
there will be no further work in the area.  To minimize competition between annual and perennial species, 
the annual mix needs time to mature and die before seeding the perennial mix.  To increase success of the 
perennial mix, it should be seeded during the appropriate seeding dates the second year after the 
temporary annual mix was seeded.  Alternatively, if this timeline is not feasible, the annual mix seed 
heads should be removed and then the area seeded with the perennial mix. 

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.   

 



Mulching (MU) 

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 

EC-4 

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

Photograph MU-1. An area that was recently seeded, mulched, 
and crimped. 

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 

Erosion Control 

Sediment Control 

Site/Material Management 
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EC-4 Mulching (MU) 

• Clean, weed-free and seed-free cereal grain straw should be applied evenly at a rate of2 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 hydro�eeding. 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 ECMffRM 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. 

MU-2 Urban Drainage and Flood Control District 
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Rolled Erosion Control Products (RECP) EC-6 

Description 

Rolled Erosion Control Products 
(RECPs) include a variety of 
temporary or pennanently 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 
pennanent 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 

Photograph RECP-1. Erosion control blanket protecting the slope fiom
erosion and providing favorable conditions for revegetation.

vegetation alone will not be sustainable under expected flow conditions, pennanent 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 

November 2010 

Erosion Control 
Sediment Control 
Site/Material Management 
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EC-6 Rolled Erosion Control Products (RECP) 

• 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 pennanent, three­
dimensional matrix of sufficient thiclmess. TRMs, which may be supplemented with degradable
components, are designed to impart immediate erosion protection, enhance vegetation establishment
and provide long-term functionality by pennanently 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 REGP-2 is for conditions where vegetation alone 
will not be adequately stable to provide long-term erosion protection due to flow or other conditions. 

RECP-2 Urban Drainage and Flood Control District 
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Rolled Erosion Control Products (RECP) EC-6 

Table RECP-1. ECTC Standard Specification for Temporary Rolled Erosion Control Products 
(Adapted from Erosion Control Technology Council 2005) 

Slope Channel Minimum Expected 
Product Description Tensile Longevity Applications* Applications* 

Strength1 

Maximum CFactor2-5 Max. Shear 
Gradient Stress3.4.6

Mulch Control Nets 5:1 (H:V) :50.10@ 0.25 lbs/ft:2 5 lbs/ft 
5:1 (12Pa) (0.073 kN/m) 

Netless Rolled 
:50.10@ 0.5 lbs/ft:2 5 lbs/ft Erosion Control 4:1 (H:V) 4:1 (24Pa) (0.073 kN/m) Blankets Up to 12 

Single-net Erosion months 

Control Blankets & 3:1 (H:V) :50.15@ 1.5 lbs/ft2 50 lbs/ft 

Open Weave Textiles 3:1 (72Pa) (0.73 kN/m) 

Double-net Erosion 2:1 (H:V) :50.20@ 1.75 lbs/ft:2 75 lbs/ft 
Control Blankets 2:1 (84Pa) (1.09kN/m) 

Mulch Control Nets 5:1 (H:V) 
:50.10@ 0.25 lbs/ft2 25 lbs/ft 24 months 5:1 (12Pa) (0.36kN/m) 

Erosion Control 
Blankets & Open 

1.5:1 (H:V) :50.25@ 2.00 lbs/ft:2 100 lbs/ft 24 months Weave Textiles 1.5:1 (96Pa) (1.45 kN/m)
(slowly degrading) 

Erosion Control 
:50.25@ 2.25 lbs/ft:2 125 lbs/ft Blankets & Open 1:1 (H:V) 36 months 

Weave Textiles 1:1 (108 Pa) (1.82kN/m) 

* 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. 

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

RECP-3 



EC-6 Rolled Erosion Control Products (RECP) 

Table RECP-2. ECTC Standard Specification for Permanent1 Rolled Erosion Control Products 
(Adapted ftom: Erosion Control Technology Council 2005) 

Product Type 
Slope 

Channel Applications 
Applications 

Maximum Maximum Minimum 

Gradient Shear Stress4
•
5 Tensile 

Strength2,3 

TRMs with a minimum thickness of 0.5:1 (H:V) 6.0 lbs/fr (288 Pa) 125 lbs/ft (1.82 
0.25 inches (6.35 mm) per ASTM D kN/m) 
6525 and UV stability of 80% per 
ASTM D 4355 (500 hours 

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

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

1 For TRMs containing degradable componenJs, 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. 
s 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 
comers 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 

ECJ:;3-2 Small Ditch or Drainageway 

ECB-3 Outside of Drainageway 
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Rolled Erosion Control Products (RECP) 

Staking patterns are also provided in the design details according to these factors: 

• ECBtype

• Slope or channel type

EC-6 

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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EC-6 Rolled Erosion Control Products (RECP) 

� JOINT ANCHOR TOP OF 8 
.... / 

SOIL \, TRENCH, 1YP/ CHANNEL BANK

r" __ ...!:AN�CH::Q::::::B::::P::::EI:!!:A�IL�S ----.

�,:'7""'<�?1"':':---=�=-r.:���r.7"'<�'71 GEOTEXTILE 

lYPE OF ECB AS INDICATED IN PLAN VIEW. INSTALL IN ALL 
DISTURBED AREAS OF STREAMS AND DRAINAGE CHANNELS TO DEPTH 

FABRIC OR MAT, lYP, 

7 t- 3" 
MIN, lYP.

6'MIN, 
AEl:=--......,_,JYP.

-.... SINGLE EDGE 
STAKE, lYP. 

COMPACTED 
BACKFILL, lYP. 

PERIMETER ANCHOR TRENCH 
D ABOVE CHANNEL INVERT. ECB SHALL GENERAU.Y BE ORIENTED 1----------1 
PARALLEL TO FLOW DIRECTION (I.E. LONG DIMENSIONS OF BLANKET 
PARALLEL TO FLOWUNES) STAKING PATTERN SHALL MATCH ECB 
AND/OR CHANNEL lYPE. 

ECB-1. PIPE OUTLET TO DRAINAGEWAY 

ECB SHALL 
EXTEND TO THE 
TOP OF THE 
CHANNEL 

\ 
PERIMETER ANCHOR 
TRENCH, lYP. 

COMPACTED 
SUBGRAOE 

STAKING PATTERN PER MANUFACTURER SPEC. OR PATTERN 
BASED ON ECB AND/OR CHANNEL lYPE (SEE STAKING 
PATTERN DETAIL) 

ECB-2. SMALL DITCH OR DRAINAGEWAY 
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ROLLS 
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T:OOP FROM 

MIDDLE OF 
ROLL 

INTERMEDIATE ANCHOR TRENCH 

FLOW rl , I- 6"

O\IERLAPPING JOINT 

-{ I- 3" MIN.

12" Jr7 
MIN.lV

WOOD STAl<E DETAIL 
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Rolled Erosion Control Products (RECP) 

DIVERSION DITCH 
lYPICALLY AT TOP OF 

SLOPE 

STAGGER OVERLAPS 

OVERLAPPING JOINT 

EC-6 

STAKING PATTERN PER 
MANUFACTURER SPEC. OR PATTERN 
BASED ON ECB AND/OR SLOPE 
lYPE {SEE STAKING PATTERN DETAIL) 
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JOINT, lYP. 
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EC-6 

RECP-8 

Rolled Erosion Control Products (RECP) 

EROSION CONTROi B!ANKET INSTALLATION NOTE$ 

t. SEE PLAN VIEW FOR:
-LOCATION OF ECB.
-TYPE OF ECB (STRAW, STRAW-COCONUT, COCONUT, OR EXCELSIOR).
-AREA, A, IN SQUARE YARDS OF EACH 1YPE OF ECB.

2. t 00% NATURAL AND BIODEGRADABLE MATERIALS ARE PREFERRED FOR RECPs, ALTHOUGH
SOME JURISDICTIONS MAY ALLOW OTHER MATERIALS IN SOME APPLICATIONS.

3. IN AROO WHERE ECBs ARE SHOWN ON THE PLANS, THE PERMITTEE SHALL PLACE
TOPSOIL AND PERFORM FINAL GRADING, SURFACE PREPARATION, AND SEEDING AND MULCHING.
SUBGRADE SHALL BE SMOOTH AND MOIST PRIOR TO ECB INSTALLATION AND THE ECB SHALL
BE IN FULL CONTACT WITH SUBGRADE. NO GAPS OR VOIDS SHALL EXIST UNDER THE
BLANKET.

4. PERIMETER ANCHOR TRENCH SHALL BE USED ALONG THE OUTSIDE PERIMETER OF ALL
BLANKET AROO.

5. JOINT ANCHOR TRENCH SHALL BE USED TO JOIN ROLLS OF ECBs TOGETHER
{LONGITUDINALLY AND TRANSVERSELY) FOR ALL ECBs EXCEPT STRAW WHICH MAY USE 
AN OVERLAPPING JOINT. 

6. INTERMEDIATE ANCHOR TRENCH SHALL BE USED AT SPACING OF ONE-HALF ROLL LENGTH
FOR COCONUT AND EXCELSIOR ECBs.

7. OVERLAPPING JOINT DETAIL SHALL BE USED TO JOIN ROLLS OF ECBs TOGETHER FOR ECBs
ON SLOPES.

8. MATERIAL SPECIACATIONS OF ECBs SHALL CONFORM TO TABLE ECB-t.

9. ANY AROO OF SEEDING AND MULCHING DISTURBED IN THE PROCESS OF INSTALLING ECBS 
SHALL BE RESEEDED AND MULCHED.

1 O. DETAILS ON DESIGN PLANS FOR MAJOR DRAINAGEWAY STABILIZATION WILL GOVERN IF 
DIFFERENT FROM THOSE SHOWN HERE, 

TABLE ECB-1. ECB MATERIAL SPECIFICATIONS 

lYPE COCONUT STRAW EXCELSIOR RECOMMENDED 
CONTENT CONTENT CONTENT NETTING♦t 

STRAW• - 100% -
DOUBLE/ 
NATURAL 

STRAW-
30% MIN 70% MAX DOUBLE/ 

COCONUT 
-

NATURAL 

COCONUT 100% - -

DOUBLE/ 
NATURAL 

EXCELSIOR 
100% DOUBLE/ 

- -

NATURAL 
'STRAW ECBs MAY ONLY BE USED OUTSIDE Of STRl:AMS #ID DRAINM 
"'ALTERNATE NETTING 1/.AY BE ACCEPTABt.£ IN SOME JURISOtcnoNS 

E�NEL. 
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Rolled Erosion Control Products (RECP) 

EROSION CONTROL BLANKET MAINTENANCE NOTES 

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDffiON.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM 11-IAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTENANCE.

2. FREQUENT OBSERVAllONS AND MAINTENANCE ARE NECESSARY TO MAINTAIN BMPs IN
EFFECTIVE OPERATING CONDITION. INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THOROUGHLY.

J. WHERE BMPs HAVE FAILED, REPAIR OR REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. ECBs SHALL BE LEFT IN PLACE TO EVENTUALLY BIODEGRADE, UNLESS REQUESTED TO BE
REMOVED BY THE LOCAL JURISDICTION.

5. ANY ECB PULLED OUT, TORN, OR OTHERWISE DAMAGED SHALL BE REPAIRED OR
REINSTALLED. ANY SUBGRADE MEAS BELOW lHE GEOTEXTILE THAT HAVE ERODED TO CREATED
A VOID UNDER THE BLANKET, OR THAT REMAIN DEVOID OF GRASS SHAI.L BE REPAIRED,
RESEEDED AND MULCHED AND lHE ECB REINSTALLED.

r""" � MANY JURISDICTIONS HAVE BMP DETAILS lHAT VARX FROM UDFCD STANDAAD DETAILS. 
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN 

.-DIFFERENCES ARE NOTED. 

-· (OETM.S ADN'TED FROM DOUGLAS COUNtY, COLORADO AND TOWN Of PAAl<ER COLORADO, HOT-AVAIV&E IN nJTOCAO) 
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Temporary Slope Drains (TSD) EC-7 

Description 

A temporary slope drain is a pipe or culvert used to convey water down a slope where there is a high 
potential for  erosion. A drainage channel or swale at the top of the slope typically directs upgradient 
runoff to the pipe entrance for conveyance down the slope. The pipe outlet must be equipped with outlet 
protection. 

Photograph TSD-1. A temporacy slope drain installed to convey runoff down a slope during construction. Photo 
courtesy of the City of Aurora. 

Appropriate Uses 

Use on long, steep slopes when there is a high potential of flow concentration or rill development. 

Design and Installation 

Effective use of temporary slope drains involves design of an effective collection system to direct flows to 
th� pipe, proper sizing and anchoring of the pipe, and outlet protection. Upgradient of the temporary 
slope drain, a temporary drainage ditch or swale should be constructed to collect surface runoff from the 
drainage area and convey it to the drain entrance. The temporary slope drain must be sized to safely 
convey the desired flow volume. At a minimum, it should be sized to convey the 2-year, 24-hour storm. 

Temporary slope drains may be constructed of flexible or rigid pipe, riprap, or heavy (30 mil) plastic 
lining. When piping is used, it must be properly anchored by burying it with adequate cover or by using 
an anchor system to secure it to the ground. 

The discharge from the slope drain must be directed to a stabilized outlet, temporary or permanent 
channel, and/or sedimentation basin. 

See Detail TSD-1 for additional sizing and design 
information. Temporary Slope Drains 

Erosion Control 

Sediment Control 

Site/Material Management 

November 2010 Urban Drainage and Flood Control District 
Urban Storm Drainage Criteria Manual Volume 3 
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No 

SD-1 
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