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“This Erosion and Sediment Control Plan has been placed in Aurora Public Schools’ file for this

project. The plan appears to fulfill the technical criteria for the erosion control and requirements
of Aurora Public Schools Construction Site Stormwater Runoff Control Program. I understand
that additional erosion control measures may be needed if unforeseen erosion problems occur or
if the submitted plan does not function as intended. Aurora Public Schools Erosion Control
Inspector may require modifications, additions, or repairs at the time of inspection.”

PROJECT OWNER:

Aurora Public Schools
1369 Airport Boulevard
Aurora, CO 80011
303-367-3000 ext 28603

PROJECT OWNER'S STATEMENT:

“I have reviewed the information contained within the Erosion and Sediment Control Plan and
accept responsibility for the requirements set forth.”

Caleb Tobin
Director, Construction Management & Support

ENGINEERING CONSULTANT/ PLAN PREPARER:

JVA, Inc.

Danielle Breedlove, P.E.
1319 Spruce Street
Boulder, CO 80302
303-444-1951

PLAN PREPARER'S STATEMENT:
“I acknowledge my responsibility for the preparation of the Erosion and Sediment Control Plan”

Danielle I. Breedlove
Registered Professional Engineer
State of Colorado No. 46467
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EROSION AND SEDIMENT CONTROL REPORT

STANDARD SWMP NOTES

1.

An inspector for Aurora Public Schools (APS) will conduct an on-site inspection to verify the
correct installation and adequacy of initial BMP’s for the site. No earthwork or demolition
activities are to begin until the project site has passed an inspection by APS. The contractor
will be required to present the project’s CDPHE-WQCD Stormwater Discharge Associated
with Construction Activities Permit for the project to the inspector during the initial
inspection.

The contractor shall designate a Stormwater Management Plan (SWMP) Manager and supply
contact information to APS for the SWMP Manager. The SWMP Manager will act as the
project representative for any concerns or issues regarding environmental controls and
stormwater management. The contractor will immediately notify APS if the designated
SWMP Manager changes.

Additional erosion control measures may be required due to unforeseen erosion problems or
if the plans do not function as intended. Additional erosion control measures which are
standard in nature but required as due course of construction will be added by the contractor
and at the contractor’s expense.

Erosion control measures contained within this report and drawings are designated for areas
within APS site boundary only. Any erosion control measures installed outside of the site
boundaries and inside the public right-of-ways are to follow the standard rules and
regulations of the City of Aurora. Refer to the “City of Aurora Rules and Regulations
Regarding Stormwater (Quality) Discharges for Construction Activities” manual.

The requirements contained herein shall be the obligation of the contractor, until such time as
any permit is properly closed, or otherwise allowed by Aurora Public Schools to be voided,
modified, transferred, re-assigned, or replaced.

A final landscape plan will be attached to this SWMP and is considered part of the overall
SWMP.

The SWMP narrative, the SWMP drawings, BMP details, (each BMP must have a detail) and
the inspection and maintenance records are all components of required record keeping and
shall be kept on site at all times and updated as required. These and any other pertinent
records shall be provided to Aurora Public Schools when requested. A copy of all
documents, drawings, permits, and records will be provided to APS at the end of
construction. Also, the contractor is required to retain all documents and records for three
years after final stabilization has occurred.

Any discrepancy between this plan and any other approved Stormwater Management Plan for
this site shall require compliance with the most restrictive plan.

Inspection and maintenance of environmental, erosion and sediment control measures are the
continuous obligation of the Contractor. Best Management Practices (BMPs) shall be
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10.

11.

12.

13

14.

15.

16.

inspected at a minimum of every 7 days and within 24 hours after the end of a precipitation
event that produces run-off. All necessary maintenance and repairs shall be initiated and
completed on an on-going basis, as features are required to operate continuously. Inspections
may need to be conducted at a greater frequency than noted above to ensure features and
systems are operating adequately. Environmental, erosion and sediment control BMPs shall
be maintained and functional for the entire duration of the project.

Final acceptance of the project and Contractors demobilization shall not relieve the
Contractor of its responsibility and duties as required in the SMP (i.e. maintain BMP’s
regular and post-event inspections as defined in the permit, etc) while the permit is still open.
Final acceptance of ground areas, including permanent stormwater structures, shall only
occur after the required vegetation and stabilization has been established. The Contractor is
required to conduct monthly inspections of the site and BMP’s during this warranty period
and make corrective changes to the BMP’s or add BMP’s as needed.

The Contractor will notify the Owner in writing when it believes all vegetation and
stabilization has reached the contract requirements and it desires to close the SWMP. The
Owner must be allowed the opportunity to review the site and approve the Contractor’s
request to close the permit. The Contractor shall not apply to close the SWMP without the
Owner’s prior written approval. It is the Contractor’s responsibility to remove and dispose of
all BMP’s after the SWMP has been closed.

Ingress and egress vehicle access points onto disturbed areas shall be stabilized with Vehicle
Tracking Control Pads (VTC) and shall be constructed with angular rock, 6 minus, to a
depth of at least 9 inches. The use of recycled asphalt or concrete is not permitted. The VTC
shall be installed over a liner of non-woven geotextile with a weight of at least 10 0z/yd2 and
a grab tensile strength of at least 250 pounds.

. NO dirt or other materials shall be placed on paved surfaces or curb flow lines to act as curb

ramps. Only metal ramps or rock wattles may be used in the curb flow line.

Fugitive dust emissions resulting from grading, demolition activities, and/or wind shall be
controlled using reasonable available control technology as defined by the Colorado
Department of Public Health and Environment.

All potential pollution sources on-site shall be identified, and control measures installed and
practiced to minimize the likelihood of release. Potential pollution sources include
stockpiles, portable toilets, vehicle fueling, roofing tar, grout and cement mixers, storage of
paint and other chemicals. Portable toilets are to be secured in place to prevent tipping and
spilling. All vehicle fueling will be done offsite as much as possible. All on-site fueling
operations must be performed in designated areas. Small grout and cement mixers should
stand in a small baby pool or other containment device to prevent material spilling.

A Spill Prevention and Control Plan shall be developed for the site with measures in place to
respond to any spills, leaks, or other releases.
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17. Hydraulic mulching as a means to cover and protect seeding is not an acceptable means of
applying mulch unless a previously installed irrigation system is used to aid germination and
growth. Hydraulic seeding in not permitted.

18. If stockpiles are located within 100 feet of a drainage way or public storm sewer system,
additional sediment controls such as temporary diversion dikes, silt fence, or sediment basins

shall be required.

19. Dust and debris from saw-cutting operations are to be vacuumed or swept immediately upon
generation and disposed of properly.

20. APS must be notified prior to import or export of fill material. A haul route must also be
registered with City of Aurora.

21. Recycled concrete, jute netting or straw bales are not allowed to be used.

SITE DESCRIPTION

DESCRIPTION OF CONSTRUCTION ACTIVITY

The subject property, Aurora Public Schools Freezer Warehouse, is approximately 4.67 acres of
land known as Pickens Technology Center Filing #05 — Lot 2, Block 1, located in the southwest
quarter of Section 9, Township 4 South, Range 66 West of the 6th P.M., City of Aurora, County
of Arapahoe, State of Colorado. The site is located southeast of the intersection of S Airport
Blvd and E Centretech Pkwy in Aurora, Colorado. The site is bound by S Airport Blvd to the
west, E Centretech Pkwy to the north, private housing to the south, and a commercial business to
the east. Surrounding developments include Buckley Family Housing to the south, Raytheon
Aurora to the west, Aurora Public Schools Transportation Department to the north, and Aurora
Public Schools Purchasing Department to the east. A vicinity map can be found in the
Appendix.

The project proposes the construction of a new single-story warehouse (total roof area
approximately 1.27 acres), paved parking and loading areas, concrete flatwork, utility and storm
infrastructure, and landscaping. The site private storm drainage system will convey drainage to a
detention pond east of the proposed building, and eventually to the north where it connects to
existing storm infrastructure. The proposed addition and site improvements will disturb
approximately 4.67 acres within the property and along Airport Blvd and E Centretech Pkwy.

There are no streams or irrigation canals within the site.
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CONSTRUCTION SEQUENCE
Pre-construction:

A meeting with APS and the contractor will occur at the start of the project. At this time, dates
and schedules, designation of the contractor’s SWMP manager, and expectation will be discussed.

Initial Phase:

The installation and inspection of initial structural BMPs to occur. Pre-construction phase BMPs
to include:

* Installation of construction fence as needed around the perimeter of construction to
provide site security;

* Installing portable vehicle tracking control and concrete washout areas;
* Preparation of stabilized staging area;
* Installation of curb socks at entry and inlet protection around all storm inlets; and

* Applicable construction and safety signage.

Interim & Final Phase:

Tasks in the Construction Phase include maintaining erosion and sediment control features placed
in the pre-construction phase. Stripping and stockpiling of topsoil will occur. Excavation and
stockpiling of excavated materials will occur. Silt fencing will be installed around all designated
stockpile areas. Stockpiled materials will be dispersed as needed to modify grades onsite. Excess
or unusable fill to be disposed of off-site. Asphalt and concrete removed from existing drives is to
be disposed of off-site. Once construction is complete, tasks will include the continuing
maintenance of the erosion control and removal of BMP’s once the entire site has been stabilized
by seed or sod.

SITE AND DISTURBANCE AREAS

The total area of clearing and excavation for the project is approximately 4.67 acres. Excess
stockpiled or excavated material to be disposed of off-site.

TOPOGRAPHY AND SOILS

Native soils found onsite are classified by the Natural Resource Conservation Service (NRCS) as
Fondis-Colby silt loams and Weld-Deertrail silt loams with a Hydrologic Soil Group rating of C.
Soils with a hydrologic soil group of C have a very slow infiltration rate when thoroughly wet
and therefore have a high runoff potential. A copy of the NRCS soils classification map is
included in the appendix. The site contains 0% to 5% slopes draining generally to several low
points in the site.

EXISTING VEGETATION

The existing site is vacant, undeveloped land. The existing site is sparsely vegetated by weeds and
short grasses.
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POTENTIAL POLLUTION SOURCES

Potential sources of pollution include stockpiles, portable toilets, vehicle fueling, and storage of
fertilizers. Portable toilets are to be secured in place to prevent tipping and spilling. All vehicle
fueling will be done offsite as much as possible. All on-site fueling operations will be performed
in designated areas. Measures will be taken where necessary to reduce and minimize spills during
vehicle fueling operations.

Sawcutting is a potential pollution source and must be treated as such. Dust and debris from
sawcutting operations are to be vacuumed or swept immediately upon generation and disposed of
properly. It is recommended to water sawcut area during sawcutting activities to minimize dust
production.

NON-STORMWATER DISCHARGES

Water for dust suppression will be a source for non-stormwater components of discharge. Dust
suppression will be carried out in such a manner as to prevent flow across disturbed land thus
creating sediment-laden runoff to occur. It is the contractor’s responsibility to control these
operations and to document control for these operations.

RECEIVING WATERS

The general drainage concept for the developed site is to convey runoff toward the onsite detention
facility where feasible. Where drainage to the onsite detention facility is not feasible, runoff is
conveyed to existing stormwater infrastructure offsite. The private storm system is routed to the
north and connects to the existing RCP storm bypass system north of the site which outfalls to the
Granby Ditch Lateral east of the APS Transportation Department. The private storm sewer and
inlets are designed to contain the generated runoff from the 100-year storm event.

BMPS FOR STORMWATER POLLUTION PREVENTION

EROSION AND SEDIMENT CONTROLS -- STRUCTURAL PRACTICES

Temporary BMPs can be broken into erosion or sediment control types. Erosion controls are
surface treatments that stabilize soil exposed by excavating or grading. Erosion control measures
include seeding and mulching. Erosion control measures need to begin in advance of all major
soil disturbance activities on the construction site. Erosion Control Details can be found within
Appendix C of this report, and Erosion Control Inspection template worksheets can be found
within Appendix D of this report.

CONSTRUCTION FENCE

Construction fences consists of orange plastic fencing and/or chain-link fencing. Construction
fencing will be used to delineate the limits of construction and to control access to the
construction site. Construction fence may also be used for tree or other vegetation protection.
Construction fence is to be monitored for proper installation and repaired or replaced as
necessary. Construction fence may be removed once construction control is no longer
necessary and/or at the end of construction.

SILT FENCE
Silt fencing is a sediment barrier built of woven geotextile fabric attached to wooden posts and
trenched into the ground. Placed parallel to contours, a Silt Fence intercepts sheet flow runoff
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from disturbed areas. Repair a Silt Fence when material tears, contains holes, and
slumping/undercut areas that allow runoff to bypass the barrier. Remove sediment as needed,
before sediment depth reaches 6. Silt Fencing can be removed when the upstream area has
reached final stabilization.

CONCRETE WASHOUT AREAS

The purpose of a concrete washout area is to isolate concrete truck washout operations. The
concrete washout area is a designated, shallow excavation with a perimeter berm to contain waste
from concrete trucks, small concrete mixers, and other washout operations. No concrete waste
or washout is to be discharged from a delivery truck, pump truck, or small batch mixer onto the
ground outside of a designated washout area. The concrete washout area is combined with the
vehicle tracking control pad to control tracking of mud. Signs will be placed at the construction
entrance, at the concrete washout area, and elsewhere as necessary to clearly indicate the location
of the concrete washout area to operators of concrete trucks and other contractors. The washout
area may not be located in such a way that a spill or overflow will be allowed to enter a drainage
way or swale. Watertight manufactured bins may be used in place or an earthen excavation. The
concrete washout area will be repaired, enlarged, or cleaned out as necessary to maintain capacity
for waste concrete and other liquid wastes. Concrete waste from the washout area shall be
removed from the site in a watertight container and disposed of at an approved waste site. Solids
will be disposed of separately from liquids. When concrete operations are complete, the concrete
washout area shall be removed and the disturbed area restored.

DEWATERING

Prior to any dewatering activities, the contractor shall obtain a construction discharge
(dewatering) permit from the Colorado Department of Public Health and Environment.
Construction dewatering will be monitored for any potential concerns with sediment or
pollutant-laden discharges impacting storm drains, waterways, wetland, etc. and the adherence
to the CDPHE Construction Dewatering Wastewater Discharge permitting conditions.

ROCK SOCKS

Rock socks are used as perimeter control and installed in the curb line at an angle pointing
uphill. They are intended to trap sediment from stormwater runoff that flows onto roadways as
a result of construction activity. The rock socks consist of wire mesh with a maximum opening
of /2” to 3/4” with 1-1/2” crushed rock fill formed into wattles 10” minimum in diameter and
typically 48 in length. Rock socks are to be monitored for correct placement or rupture and
adjusted, replaced, or repaired as needed. Sediment accumulated upstream of the rock sock
shall be removed when the sediment depth upstream is within 5 of the crest.

SEDIMENT CONTROL LOGS

Sediment control logs (SCLs) are used as perimeter control, inlet protection, check dams for
small swales/drainage ditches, or disturbed slopes to shorten flow length. SCLs are used as
sediment barriers where sheet flow runoff or small drainage ways exist in disturbed areas. An
SCL consist of natural materials such as straw, coconut fiber, or compost. To monitor SCLs
check for evidence of degradation, sediment build-up one-half the height of the SCL, and
damage. Replace damaged SCL as needed.

INLET PROTECTION
Inlet Protection consist of permeable barriers installed around an inlet to filter runoff and
remove sediment prior to entering a storm inlet. Silt Fence, Sediment Control Logs, and Rock
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Socks are typical barriers items and materials used in providing inlet protection. Monitor and
maintain inlet protection by evaluating for tears, untreated flows, displaced material, and
sediment accumulation. Replace and repair sediment control items and materials as needed.

QOUTLET PROTECTION

Outlet Protection is designed to help reduce erosion immediately downstream of a pipe,
culvert, slope drain, rundown, or other conveyance with concentrated, high velocity flows.
Riprap of rock apron at the conveyance outlet are typical used materials. Maintain and remove
sediment or outlet protection material as needed. Inspect for damage or displaced rocks,
provide keying of the perimeter of the rocks when rocks are continually displaced.

MATERIALS STAGING

No materials will be stored offsite in the public right-of-ways for this project at any time.
Control features will be utilized to provide containment for existing stockpiles. Sand bags,
poly liners, and anchored poly tarps should be utilized to protect material from rain, wind, and
other events.

TEMPORARY SEEDING AND MULCHING

Stockpiles will be seeded and mulched once specified volume is achieved. Seeding should
only be applied after appropriate seedbed and soil preparations have occurred to ensure the
seedbed is conducive to plant growth. The seedbed shall be well settled and firm, but friable
enough that seed can be placed at the appropriate depth. The seedbed shall be reasonably free
of weeds. Soils that have been over-compacted by traffic or equipment shall be tilled to
breakup rooting restrictive layers and then harrowed, rolled, or packed to prepare the required
firm seedbed. Seed shall be applied by drill seeding equipment. Seeded areas shall be covered
with crimped straw mulch or erosion control blankets on the same day as the seeding to protect
the seedbed and facilitate germination. Mulching consists of evenly distributing straw over a
disturbed area for temporary stabilization. The straw shall be clean, weed and seed free, long
stemmed grass or hay, or long-stemmed straw of oats, wheat, or rye. At least 50% of mulch,
by weight, shall be 10 inches or longer. The straw must be adequately secured by crimping the
mulch into the ground to provide immediate protection against rain and wind erosion for
exposed soils and promote the growth of vegetation by providing moisture retention and
protection of seedbeds against extremes in temperatures. Mulch shall not be bunched and
should be applied along the contour of the grade or slope and mechanically anchored using a v-
type wheel land packer or a scalloped-disk land packer design to force mulch to a depth of at
least 3-inches. Mulch should be at a rate of coverage that will allow no more that 10% of the
surface to be exposed, 2-1/2 tons per acres minimum. Hydro-mulching is not appropriate
unless an irrigation systems id operated to facilitate germination. Seeded and mulched areas
shall be inspected to verify germination, vegetative growth, and adequate cover. Seeded areas
that fail to develop uniform, established cover shall be reseeded and re-mulched. Final soil
stabilization shall be the final ground cover defined by the site plan, landscaping plan, and/or
associated documents. The seed mix and rate of application shall be as follows:

Temporary Seeding:

Common Botanical Growth Growth Seeds/pounds Pounds of
Name Name Season Form PLS/acre
Ephriam Agropyron Cool Sod 175,000 2.0

crested cristatum

wheatgrass "Ephriam"
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Dural hard Festuca ovina | Cool Bunch 565,000 1.0

fescue 'duriuscula’

Lincoln Bromus Cool Sod 130,000 3.0

smooth inermis leyss

brome 'Lincoln’

Sodar Agropyron Cool Sod 170,000 2.5

Streambank riparium

wheatgrass 'Sodar'

Arriba Agropyron Cool Sod 110,000 7.0

western smithii

wheatgrass "Arriba"”

Total 15.5

STABILIZED STAGING AREA

A stabilized staging area consists of installing a layer of rock in areas to be used for trailers,
personnel parking, and/or material storage to reduce the likelihood that the vehicles entering
and exiting the site are going to come in contact with mud, sediment, and/or debris.
Construction fence or other controls are encouraged to delineate and ensure the use of the
staging area limits.

STOCKPILING

Excess soil will be stockpiled on site at Owner’s approved location. Stockpiles are to be
seeded and mulched as the specified quantity of material is achieved. Silt fence is to be around
the perimeter and at the base of each stockpile once seeding and mulching is complete.

VEHICLE TRACKING CONTROL PADS

Vehicle tracking control pads are used to control sediment tracking from disturbed areas onto
paved sections. Due to the nature of the construction, portable tracking pads are to be used and
relocated as necessary to prevent tracking of mud from trench excavation.

EROSION AND SEDIMENT CONTROLS -- NON-STRUCTURAL PRACTICES

Nonstructural Best Management Practices (BMPs) will be implemented to the maximum extent
possible. The utilization of nonstructural BMPs will be an ongoing process directed at preventing
erosion, controlling sediment, and addressing other environmental concerns. The nonstructural
BMPs will receive continuous emphasis throughout construction because they avert problems
before they occur and reduce the need for structural BMPs. Nonstructural BMPs will consist
primarily of planning and scheduling construction activities aimed at achieving the goal of
minimizing erosion. Furthermore, construction personnel will be instructed and supervised in
construction methods consistent with erosion prevention practices.

MINIMIZE DISTURBANCE TO EXISTING VEGETATION

Primarily, construction personnel will be directed to preserve as much of the established
vegetation as possible. Vegetative buffer strips especially along the site boundaries should be
maintained when possible and planning for disturbance followed by temporary seeding and
mulching should be employed.
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GOOD HOUSEKEEPING/GOOD NEIGHBOR POLICY

Construction personnel will be directed to maintain a clean and orderly work environment.
Good housekeeping is to consist of improved operation and maintenance of machinery and
processes, material storage practices, material inventory controls, routine and regular clean-up
schedules, maintaining well-organized work areas, signage, and educational programs for
employees and the general public about these practices. Trash and construction debris will be
contained and disposed of as generated. It is the contractor’s responsibility to prevent trash
and construction debris from entering adjacent properties or the public right-of-ways.

TOILET FACILITIES

Temporary toilet facilities will be provided for the convenience of the construction personnel.
Portable toilets are to be located adjacent to the vehicle tracking control pads in such a way that
trucks maintaining the facilities do not track mud and other debris. Portable toilets are to be
securely tied down to prevent tipping. Any seepage or spillage is to be handled as a spill and
requirements described in the Spill Prevention and Response Plan will be followed.

STREET SWEEPING

Street sweeping for mud and sediment will be employed for the public streets bounding the
site. No tracking of mud on to public streets is allowed. Any tracking of mud from the job site
will be immediately cleaned by the contractor.

MATERIAL HANDLING AND SPILL PREVENTION PLAN

Whenever significant quantities of fuels, raw materials, vehicle fluids, fertilizers, pesticides, ash,
slag, concrete washout, paints, solvents, waste piles, or other pollutants are to be used onsite,
specific procedures for material containment and spill prevention shall be developed and
implemented. The following Spill Prevention and Response Plan shall be implemented during
construction:

SPILL PREVENTION AND RESPONSE PLAN

INTRODUCTION

The following Spill Prevention and Response Plan shall be implemented during the construction
of the APS project. This plan will be implemented to meet the requirements of Aurora Public
Schools, the City of Aurora Fire Department, the City of Aurora Police Department, National
Response Center, Colorado Department of Public Health and Environment (CDPHE).

MATERIALS ON-SITE

The contractor will store construction materials and equipment in confined areas onsite from which
runoff will be contained and filtered. Materials will be stored off the ground and protected from
the weather by a covered or stored in a container such as a van or trailer. Spill control procedures
will be implemented when materials are stockpiles or when chemicals and/or fluids are used in the
construction area.

STOCKPILES OF DRY MATERIALS

All materials will be stockpiled in designated areas, with BMPs used to reduce and minimize the
runoff of contaminants. BMPs, such as silt fence and sediment control logs, will be installed
according to Aurora Public Schools criteria using the details shown in the erosion control plans.
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Loading and unloading operations shall be performed in a manner to limit materials from being
spilled. Any spilled material shall be swept up immediately after the operations are performed.

VEHICLE FUELING

All vehicle fueling will be done offsite as much as possible. All on-site fueling operations will be
performed in designated areas. Measures will be taken where necessary to reduce and minimize
spills during vehicle fueling operations. These measures may include the placement of a temporary
berm around the fueling area, covering the fueling area under a temporary portable structure,
and/or the placement of drip pans under valves and tank openings. Berms will be constructed
around all fueling areas. An adequate supply of absorbents will also be stockpiles at each fueling
area.

ROUTINE VEHICLE AND EQUIPMENT MAINTENANCE

All vehicle maintenance will be performed offsite when possible. However, there may be
occasions where construction equipment and vehicles may break down at the site and onsite repairs
are more feasible. Onsite vehicle and equipment maintenance, if needed, will be performed in
designated areas, where practical, and enclosed by earthen berms. All maintenance areas will
maintain an adequate supply of drip pans. These pans will be placed underneath vehicles as needed
and absorbents will be used in the event of a minor spill or leak.

SPILL RESPONSE

IN CASE OF FIRE, EVACUATE ALL PERSONNEL FROM THE IMMEDIATE AREA,
RENDER FIRST AID TO ANYONE WHO IS INJURED AND DIAL 911 IMMEDIATELY.
TAKE APPROPRIATE STEPS TO PROTECT HUMAN LIFE AND CONTROL FIRES FIRST.
SPILL CONTROL IS A SECONDARY CONCERN.

CLEANUP AND REMOVAL PROCEDURES

Upon detection of any spill, the first action is ensuring personal safety. All possible ignition
sources, including running engines, electrical equipment (including cellular telephones, etc.), or
other hazards will be immediately turned off or removed from the area. The extent of the spill and
the nature of the spilled material will be evaluated to determine if remedial actions could result in
any health hazards, escalation of the spill, or further damage that would intensify the problem. If
such conditions exist, a designated employee will oversee the area of the spill and the construction
supervisor will be notified immediately.

The source of the spill will be identified and if possible the flow of pollutants stopped if it can be
done safely. However, no employee will attend to the source or begin cleanup of the spill until
ALL emergency priority (fire, injuries, etc.) have been addressed.

SMALL SPILLS

Small spills, usually less than 5 gallons, consists of minor quantities of gasoline, oil, anti-freeze,
or other materials than can be cleaned up by a single employee using readily available materials.

The following procedures shall be used for cleanup of small spills:

1. Ensure personal safety, evaluate the spill, and if possible stop the flow of pollutants.
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2. Contain the spread of the spill using absorbents, portable berms, sandbags, or other
available measures.

3. Spread absorbent materials on the area to soak up as much of the liquid as possible and to
prevent or minimize infiltration into the soil.

4. Once the liquids have been absorbed, remove all absorbents from the spill and place the
materials in a suitable storage container. On paved areas, wipe any remaining liquids from
the surface and place the materials in a storage container. Do not spray or wash down the
area using water. For open soils areas, excavate any contaminated soil as soon as possible
and place the soil in a suitable storage container. All materials will then be transported
offsite for disposal.

5. If immediate transfer and storage of the contaminated soil is not practical, excavate and
place the contaminated soil on a double thickness sheet of 3-mil or higher polyethylene
film. In addition, a small berm should be formed around the outer edges of the soil
stockpile, underneath the film, to ensure that contaminants are not washed from the site
during precipitation events and that materials do not seep through the berm.

6. Record all significant facts and information about the spill, including the following:
a. Type of pollutant
b. Location
c. Apparent source
d. Estimated volume
e. Time of discovery
f. Actions taken to clean up spill

7. Notify the supervisor of the spill and provide the information from Item #6. The supervisor

will then contact the APS Environmental Compliance Manager.
MEDIUM TO LARGE SPILLS

Medium to large spills consist of larger quantities, usually 5 to 25 gallons, of materials that are
used onsite that cannot be controlled by a single employee. Generally, a number of facility
personnel will be needed to control the spill and a response may require the suspension of other
facility activities.

The following procedure shall be used for the cleanup of medium to large spills:
1. Ensure personal safety, evaluate the spill, and if possible, stop the flow of pollutants.

2. Immediately dispatch a front-end loader or similar equipment to the spill and construct a
berm or berms down gradient of the spill to minimize the spread of potential pollutants.
On paved surfaces, portable berms, sandbags, booms, or other measures will be used to
control the lateral spread of the pollutants.

3. When the spread of the spill has been laterally contained, contact the supervisor or
designated facility employee and provide them information on the locations, type and
amount of spilled material, and a briefing on the extent of the spread and measures
undertaken to contain the contaminants.
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Depending on the nature of the spill, mobilize additional resources as needed to contain
the contaminants.

5. Cleanup will commence when the lateral spread has been contained and the notification to
the supervisor has been made.

6. Freestanding liquid will be bailed or pumped into 55-gallon storage drums, steel tanks, or
other suitable storage containers. When all the liquid has been removed from the pavement
or soil layer, absorbents will be applied to the surface and transferred to the storage
containers when they have soaked up as much of the spill as possible.

7. On paved surface the remaining contaminants will be removed to the extent possible, with
rags, sweeping, or similar measures. The area of the spill will not be sprayed or washed
down using water. Any contaminant soaked materials will be placed into the storage
containers with the other absorbents.

8. The remaining contaminated soils will be excavated and loaded into a dump truck(s) for
disposal offsite at a designated facility. If transport offsite is not immediately available,
the remaining soils will be stockpiled on a double thickness sheet of 3-mil or higher
polyethylene film. In additions, a small berm will be formed around the outer edges of the
contaminated soil stockpile, underneath the polyethylene film, to ensure that contaminants
are not washed from the site during precipitation and do not seep through the berm.

9. Record all significant facts and information about the spill, including the following:
a. Type of pollutant
b. Location
c. Apparent source
d. Estimated volume
e. Time of discovery
f. Action taken to clean up spill

10. Provide the supervisor or designated employee with the information from Item #9. The
supervisor will then contact the APS Environmental Compliance Manager.

NOTIFICATION

Notification to the Colorado Department of Public Health & Environment (CDPHE) is required if
there is any release or suspected release of any substance, including oil or other substances that
spill into or threaten State waters. Unless otherwise noted, notifications are to be made by the
supervisor and only after emergency responses related to the release have been implemented. This
will prevent misinformation and assures that notifications are properly conducted.

APS Freezer Warehouse — Erosion Control Report 12



The notification requirements are as follows:

1. Spills into/or Threatens State Waters: Immediate notification is required for releases
that occur beneath the surface of the land or impact or threaten water of the State or threaten
the public health and welfare. Notifications that will be made are:

a. For any substance, regardless or quantity, contact CDPHE at 1-877-518-5608.
State as follows:

1. Give your name
ii. Give location of spill
iii.  Describe the nature of the spill, type of product, and estimated size of spill

iv. Describe type of action taken thus far, type of assistance or equipment
needed

b. For any quantity of oil or other fluids, call the Nation Response Center at 1-800-
424-8802. State as follows:

i. Give your name
il. Give location of spill (name of city and state)
iii. Describe the nature of the spill, type of product, and estimate size of spill

iv. Describe type of action taken thus far, type of assistance or equipment
needed

2. Reportable Quantity Spill on Land Surfaces: Immediate notification is required of a
release upon the land surface of an oil quantity that exceeds 25 gallons, or of a hazardous
substance that equals or exceeds 10 pounds or its reportable quantity under Section 101(14)
of the Comprehensive Environmental Response, Compensation Liability Act (CERCLA) of
1980 as amended (40 CFR Part 302) and Section 329(3) of the Emergency Planning and
Community Right to Know Act of 1986 (40 CFR Part 355) whichever is less. The
requirement does apply at a minimum to the substances listed below:

Substances Required Notification

Substance Reportable Quantity
Motor Oil 25 Gallons
Hydraulic Oil 25 Gallons
Gasoline/Diesel Fuel 25 Gallons

The notification procedures to be followed are:

Give your name

Give location of spill (name of city and state)

Describe nature of the spill, type of product, and estimate size of spill
Describe type of action taken thus far, type of assistance or equipment needed

Give name of land owner

AN

Specify department responsible for any facilities that may be impacted
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3. Notification is not required for release of oil upon the land surface of 25 gallons or less that
will not constitute a threat to public health and welfare, the environment, or a threat of
entering the waters of the State.

4. Notification, as required in paragraphs 1 and 2 above, will be made to the CDPHE using
the 24-hour telephone number to report environmental spills. All information known about
the release at the time of discovery is to be included, such as the time of occurrence,
quantity and type of material, location and any corrective or cleanup actions presently
being taken. The table below lists these phone numbers:

Emergency Notification Contacts

Name/Agency Number

City of Aurora Fire Department 911

City of Aurora Police Department 911

Ambulance 911

Hospital 911

National Response Center 1-800-424-8802
CDPHE-24-hour Report Line 1-877-518-5608
Colorado Emergency Planning Committee | 303-273-1622

It is the responsibility of the supervisor to contact APS, CDPHE, and/or the National
Response Center.

REPORTS

The CDPHE requires written notification of a spill or discharge of oil or other substance that may
cause pollution of the waters of the State of Colorado. A written report must be submitted to the
Water Quality Control District (WQCD) within five days after becoming aware of the spill or
discharge.

The CDPHE requires a written final report within 15 days for all releases of an oil or hazardous
substance that require implementation of a contingence plan. The CDPHE may also require
additional reports on the status of the cleanup until any required remedial action has been
completed.

Written notification of reports must contain at a minimum:
1. Date, time, and duration of the release
Location of the release
Person or persons causing and responsible for the release
Type and amount of oil or substance released
Cause of the release
Environmental damage caused by the release

Actions taken to respond, contain, and clean up the release

e B N U

Location and method of ultimate disposal of the oil or other fluids
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9. Actions taken to prevent a reoccurrence of the release
10. Any known or anticipated acute or chronic health risks associated with the release

11. When appropriate, advice regarding medical attention necessary for exposed individuals

FINAL STABILIZATION AND LONG TERM STORMWATER MANAGEMENT

Final stabilization is reached when all soil disturbing activities at the site have been completed,
uniform vegetative cover has been established, physical erosion reduction methods have been
employed, and utility trenches have been capped. Final stabilization will be achieved using sod,
native seeding, permanent BMP’s, and other methods. Contractor shall be responsible for final
stabilization.

INSPECTIONS AND MAINTENANCE

The intent of the BMPs is to stabilize the site from the very early stages of construction until
permanent erosion control is established as part of the final stage of construction. At the start of
construction, the contractor will establish all BMPs and other control measures as indicated as
initial phase erosion and sediment control items. Before any land disturbing activities occur,
BMPs will be inspected by APS for correct installation and intent of each BMP. Once initial BMPs
have been accepted, construction may begin.

The designated SWMP manager will be responsible for the inspection of each BMP feature every
7 days and within 24-hours of a precipitation event (at a minimum). Inspections will also occur
during snow melt events. All necessary maintenance and repairs shall be initiated and completed
on an ongoing basis, as features are required to operate continuously. The purpose of the inspection
is to determine the state of the feature, and to take corrective action if the feature is being bypassed,
has failed, needs cleaning, or has become no longer effective. A weekly inspection report is to be
completed by the SWMP manager reporting state and findings of each BMP. A sample Inspection
Report Worksheet has been included in the appendix of this report.

Once a temporary BMP is no longer needed, an inspection by APS will occur to determine if and
when the BMP can be removed. Inspections will also occur prior to moving to another phase of
the SWMP.

Following initial closeout acceptance by APS, the contractor shall self-inspect the site at least
every 30 calendar days, and within 24-hours after the end of any precipitation event or snowmelt
event that results in runoff and causes erosion until final stabilization has been achieved.
Correction action will be taken by the contractor to ensure the effectiveness of any temporary and
permanent BMPs.
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APPENDIX A — MAPS AND SOIL INFORMATION
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Soil Map—Arapahoe County, Colorado
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Soil Map—Arapahoe County, Colorado

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
FoC Fondis-Colby silt loams, 3 to 5 21 52.1%
percent slopes
WrB Weld-Deertrail silt loams, 0 to 3 1.9 47.9%
percent slopes
Totals for Area of Interest 4.0 100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Stabilized Staging Area (SSA) SM-6

Description

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

Appropriate Uses

Most construction sites will require a
staging area, which should be clearly Photograph SSA-1. Example of a staging area with a gravel surface to
designated in SWMP drawings. The layout Prevent mud tracking and reduce runoff. Photo courtesy of Douglas

of the staging area may vary dependingon %"
the type of construction activity. Staging areas located in roadways due to space constraints require
special measures to avoid materials being washed into storm inlets.

Design and Installation

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

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

= Astabilized surface, either paved or covered, with 3-inch diameter aggregate or larger.
= Perimeter controls such as silt fence, sediment control logs, or other measures.
= Construction fencing to prevent unauthorized access to construction materials.

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

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

Over-sizing the stabilized staging area may result in disturbance of existing vegetation in excess of that
required for the project. This increases costs, as well as

requirements for long-term stabilization following the Stabilized Staging Area
construction period. When designing the stabilized staging area, ;
minimize the area of disturbance to the extent practical. Functions
Erosion Control Yes
Sediment Control Moderate
Site/Material Yes
November 2010 Urban Drainage and Flood Control District SSA-1
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SM-6 Stabilized Staging Area (SSA)

Minimizing Long-Term Stabilization Requirements
= Utilize off-site parking and restrict vehicle access to the site.

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

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

= Consider phasing of staging areas to avoid disturbance in an area that will not be otherwise
disturbed.

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

Maintenance and Removal

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

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

SSA-2 Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual VVolume 3



Stabilized Staging Area (SSA) SM-6
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SSA—1. STABILIZED STAGING AREA

STABILIZED STAGING AREA INSTALLATION NOTES

1. SEE PLAN VIEW FOR

—LOCATION OF STAGING AREA(S).

—CONTRACTOR MAY ADJUST LOCATION AND SIZE OF STAGING AREA WITH APPROVAL
FROM THE LOCAL JURISDICTION.

2. STABILIZED STAGING AREA SHOULD BE APPROPRIATE FOR THE NEEDS OF THE SITE.
OVERSIZING RESULTS IN A LARGER AREA TO STABILIZE FOLLOWING CONSTRUCTION.

3. STAGING AREA SHALL BE STABILIZED FPRIOR TO OTHER OPERATIONS ON THE SITE.

4. THE STABILIZED STAGING AREA SHALL CONSIST OF A MINIMUM 3" THICK GRANULAR
MATERIAL.

5. UNLESS OTHERWISE SPECIFIED BY LOCAL JURISDICTION, ROCK SHALL CONSIST OF DOT
SECT. #703, AASHTO #3 COARSE AGGREGATE OR 6" {(MINUS) ROCK.

6. ADDITIONAL PERIMETER BMPs MAY BE REQUIRED INCLUDING BUT NOT LIMITED TO SILT
FENCE AND CONSTRUCTION FENCING.

STABILIZED STAGING ARFA MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. ROCK SHALL BE REAPPLIED OR REGRADED AS NECESSARY IF RUTTING OCCURS OR
UNDERLYING SUBGRADE BECOMES EXPOSED.

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



SM-6 Stabilized Staging Area (SSA)

STABILIZED STAGING AREA MAINTENANCE NOTES

5. STABILIZED STAGING AREA SHALL BE ENLARGED IF NECESSARY TQ CONTAIN PARKING,
STORAGE, AND UNLOADING/LOADING OPERATIONS.

6. THE STABILIZED STAGING AREA SHALL BE REMOVED AT THE END OF CONSTRUCTION. THE
GRANULAR MATERIAL SHALL BE REMOVED OR, IF APPROVED BY THE LOCAL JURISDICTION,
USED ON SITE, AND THE AREA COVERED WITH TOPSOIL, SEEDED AND MULCHED OR
OTHERWISE STABILIZED IN A MANNER APPROVED BY LOCAL JURISDICTION.

NOTE: MANY MUNICIPALITIES PROHIBIT THE USE OF RECYCLED CONCRETE AS GRANULAR
MATERIAL FOR STABILIZED STAGING AREAS DUE TO DIFFICULTIES WITH RE—-ESTABLISHMENT OF
VEGETATION IN AREAS WHERE RECYCLED CONCRETE WAS PLACED.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

{DETAILS ADAPTED FROM DOUGLAS COUNTY, COLORADC, NOT AVAILABLE IN AUTOCAD)

SSA-4 Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual VVolume 3



Sediment Control Log (SCL) SC-2

Description

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

Appropriate Uses

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

= As perimeter control for stockpiles
and the site.

= As part of inlet protection designs.

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

velocities.) Photographs SCL-1 and SCL-2. Sediment control logs used as 1) a
. perimeter control around a soil stockpile; and, 2) as a "J-hook"
= On disturbed slopes to shorten flow perimeter control at the corner of a construction site.

lengths (as an erosion control).
= As part of multi-layered perimeter control along a receiving water such as a stream, pond or wetland.

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

Design and Installation

Sediment control logs should be installed along the contour to avoid concentrating flows. The maximum
allowable tributary drainage area per 100 lineal feet of sediment control log, installed along the contour, is
approximately 0.25 acres with a disturbed slope length of up to 150 feet and a tributary slope gradient no
steeper than 3:1. Longer and steeper slopes require additional measures. This recommendation only
applies to sediment control logs installed along the contour. When installed for other uses, such as
perimeter control, it should be installed in a way that will not

produce concentrated flows. For example, a "J-hook™ Sediment Control Log
installation may be appropriate to force runoff to pond and Functions
evaporate or in_filtrate ir_1 _multiple areas rather than concentrate | £rosion Control Moderate
and cause erosive conditions parallel to the BMP. -
Sediment Control Yes
Site/Material Management No
November 2015 Urban Drainage and Flood Control District SCL-1
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SC-2 Sediment Control Log (SCL)

Although sediment control logs initially allow runoff to flow through the BMP, they can quickly become
a barrier and should be installed as if they are impermeable.

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

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

Maintenance and Removal

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

Once the upstream area is stabilized, remove and properly dispose of the logs. Areas disturbed beneath
the logs may need to be seeded and mulched. Sediment control logs that are biodegradable may
occasionally be left in place (e.g., when logs are used in conjunction with erosion control blankets as
permanent slope breaks). However, removal of sediment control logs after final stabilization is typically
appropriate when used in perimeter control, inlet protection and check dam applications. Compost from
compost sediment control logs may be spread over the area and seeded as long as this does not cover
newly established vegetation.

SCL-2 Urban Drainage and Flood Control District November 2015
Urban Storm Drainage Criteria Manual VVolume 3



Sediment Control Log (SCL) SC-2
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SC-2 Sediment Control Log (SCL)
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Sediment Control Log (SCL) SC-2
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SC-2 Sediment Control Log (SCL)

SEQIMENT CONTROL LOG INSTALLATION NOTES

1. SEE PLAN VIEW FOR LOCATION AND LENGTH OF SERIMENT CONTROL LOGS.

2. SEDIMENT CONTROL LOGS THAT ACT AS A PERIMETERE CONTRECL SHALL BE INSTALLED PRIORE
TO AMY UPGRADIENT LAND—DISTUREING ACTIVITIES.

3. SEDIMENT CONTROL LOGES SHALL CONSIST OF STRAW, COMPOST, EXCELSIOR OR COCOMUT
FIBER, AMD SHALL EE FREE OF ANY MWOXIOUS WEED SEEDS OR DEFECTS INCLUCING RIFS,
HOLES AND OBVIOUS WEAR.

4. SEDIMENT CONTROL LOGS MAY BE USED AS SMALL CHECEK DAMS IN DITCHES ANDO SWALES.
HOWEVER, THEY SHOULD NOT BE USED IN PEREMMNIAL STREAMS.

5. 1T |15 RECOMMENDED THAT SEDIMENT COMTROL LOGS BE TRENCHED INTO THE GROUND TO
& DEFTH OF APPROXIMATELY » OF THE DIAMETER OF THE LOG. IF TRENCHING TO THIS
DEFTH IS MNOT FEASIBLE AND/OR DESIRABLE (SHORT TERM INSTALLATION WITH DESIRE NOT TO
DAMAGE LANDSCARPE) & LESSER TREWCHING DEFTH MAY BE ACCEFTASLE WITH MORE ROBUST
STAKING. COMPOST LOGS THAT ARE & LB/FT DO NOT NEED TO BE TREMCHED.

6. THE UPHILL SIDE OF THE SEDIMENT CONTROL LOG SHaLL BE BACKFILLED WITH SOIL OR
FILTER MATERIAL THAT 15 FREE OF ROCKS AND DEEBRIS. THE SCIL SHALL EBE TIGHTLY
COMPACTED INTD THE SHAPE GF A RIGHT TRIANMGLE WSING A SHOVEL OR WEIGHTED LAWN
ROLLER OR BLOWN IN FLACE.

7. FOLLOW MANMUFACTURERS® GUIDANCE FOR  STAKING. IF MANUFACTURERS' INSTRUCTIONS
DO NOT SPECIFY SPACING, STAKES SHALL BE PLACED OMW 4° CENTERS AMD EMBEDDED A
MINIMUWM OF 6" INTO THE GROUND. 3" OF THE STAKE SHALL PROTRUDE FROM THE TOR OF
THE LOG. STAKES THAT ARE EROKEM PRIOR TO IMSTALLATION SHALL BE REPLACED. COMPOST
LOGS SHOULD BE STAKED 10" ON CENTER.

SEDIMENT COMNTROL LOG MAINTENAMCE MNOTES

1. INSFECT BMPs EACH WORKDAY, AND MAINTAIN THEM M EFFECTIVE OPERATING CONDITION.
MAINTENAMCE CF BMPs SHOULD BE PROACTIVE, WOT REACTIVE. INSFECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
EROSION, AND PERFORM NECESSARY MAINTEMANCE.

2. FREQUENT OBSERVATIONS AND MAINTEMANCE ARE MNECESSARY TO MAINTAIN BMPs [N
EFFECTIVE OPERATING CONDITION, INSPECTIONS AND CORRECTIVE MEASURES SHOULD BE
DOCUMENTED THORCUGHLY.

3. WHERE BMPs HAVE FaAILED, REFPAIR OR REFLACEMENT SHOULD EBE INITIATED UFPCHN
DISCOVERY OF THE FaILURE,

4. SEDIMENT ACCUMULATED UPSTREAM OF SEDIMENT CONTROL LOG SHALL EE REMOVED AS
NEEDED TO MAINTAIN FUNCTIOMALITY OF THE BMP, TYPICALLY WHEN DEPTH OF ACCUMULATED
SEDIMENTS IS APPROXIMATELY J OF THE HEIGHT OF THE SEDIMENT CONWTROL LOG.

5. SEDIMENT CONTRCOL LOG SHALL BE REMOVED AT THE EWND OF COMSTRUCTION.COMPOST
FEOM COMPOST LOG: MaAY BE LEFT IM PLACE AS LONG AS BAGS ARE REMOVED AND THE
AREA SEEDED. IF DISTURBED AREAS EXIST AFTER REMOWAL, THEY SHALL BE COVERED WITH
TOF S0IL, SEEDED AND  MULCHED OR OTHERWISE STABILIZED IN A MANNER APPROVED BY
THE LOCAL JURISDICTION,

[:DEI'AILS ADAPTED FROM TOWW OF PARKER, COLORADO, JEFFERSON COUNTY, COLORADD, DOUCLAS COUNTY, COLORADO,
AWD CITY OF AURORA, COLORADO, MOT AVAILABLE IN auTOCAD)

NOTE: MANY JURISBICTIONS HAVE BMP DETAILS THAT WARY FROM LUDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFEREMCES ARE NOTED.
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Urban Storm Drainage Criteria Manual VVolume 3



Temporary Outlet Protection (TOP) EC-8

Description

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

Appropriate Uses

Outlet protection should be used when a
conveyance discharges onto a disturbed
area where there is potential for accelerated  photograph TOP-1. Riprap outlet protection.

erosion due to concentrated flow. Outlet

protection should be provided where the velocity at the culvert outlet exceeds the maximum permissible
velocity of the material in the receiving channel.

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

Design and Installation

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

Maintenance and Removal

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

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

Outlet Protection
Outlet protection may be removed once the pipe is no longer ;
draining an upstream area, or once the downstream area has ~ |_unctions
been sufficiently stabilized. If the drainage pipe is Erosion Control Yes
permanent, outlet protection can be left in place; however, Sediment Control Moderate
permanent outlet protection should be designed and Site/Material Management No
constructed in accordance with the requirements of the
Major Drainage chapter of Volume 2.
November 2010 Urban Drainage and Flood Control District TOP-1
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EC-8 Temporary Outlet Protection (TOP)

EXTEND RIPRAP TO HEIGHT OF
CULVERT OR NORMAL CHANNEL
DEPTH, WHICHEVER IS LESS

3(Do) 4(Do)

RGN R GIGER
)

b

ORI

IEeseseshs
NON —WOVEN
GEOTEXTILE KEY IN TO 2 x D50
AROUND PERIMETER
TABLE OP—1. TEMPORARY OUTLET PROTECTION
SIZING TABLE
PIPE RIPRAP D50
DIAMETER, | DISCHARGE, LEQS?SNLG DIAMETER
Do Q (CFS) (71 MIN
(INCHES) (INCHES)
25 5 4
8 5 10 6
5 10 4
12 10 13 6
10 10 6
20 16 3
18 30 23 12
40 26 16
30 16 9
40 26 9
24 50 26 12
60 30 16

OP—1. TEMPORARY OUTLET PROTECTION

TOP-2 Urban Drainage and Flood Control District November 2010
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Temporary Outlet Protection (TOP) EC-8

TEMPORARY OQUTLET PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR
—LOCATION OF QUTLET PROTECTION.
—DIMENSIONS OF OQUTLET PROTECTION.

2. DETAIL IS INTENDED FOR PIPES WITH SLOPE < 10%. ADDITIONAL EVALUATION OF RIPRAP
SIZING AND OUTLET PROTECTION DIMENSIONS REQUIRED FOR STEEPER SLOPES.

3. TEMPORARY OQUTLET PROTECTION INFORMATION IS FOR QUTLETS INTENDED TO BE UTILIZED
LESS THAN 2 YEARS.

TEMPORARY OUTLET PROTECTION INSPECTION AND MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FRCM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

(DETAILS ADAPTED FROM AURORA, COLORADO AND PREVIOUS VERSION OF VOLUME 3, NOT AVAILABLE IN AUTOCAD)

November 2010 Urban Drainage and Flood Control District TOP-3
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Concrete Washout Area (CWA) MM-1

Description

Concrete waste management involves
designating and properly managing a ! :
specific area of the construction site as a - _
concrete washout area. A concrete :

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

water from construction sites are prohibited. Photograph CWA-1. Example of concrete washout area. Note gravel
tracking pad for access and sign.

Appropriate Uses

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

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

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

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

Design and Installation

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

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

Concrete Washout Area
Do not locate an unlined washout area within 400 feet S Ene
of any natural drainage pathway or waterbody or X
within 1,000 feet of any wells or drinking water Erosion Control No
sources. Even for lined concrete washouts, it is Sediment Control No
advisable to locate the facility away from waterbodies Site/Material Management Yes
and drainage paths. If site constraints make these
November 2010 Urban Drainage and Flood Control District CWA-1
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MM-1 Concrete Washout Area (CWA)

setbacks infeasible or if highly permeable soils exist in the area, then the pit must be installed with an
impermeable liner (16 mil minimum thickness) or surface storage alternatives using prefabricated
concrete washout devices or a lined aboveground storage area should be used.

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

Maintenance and Removal

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

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

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

Photograph CWA-2. Prefabricated concrete washout. Photo Photograph CWA-3. Earthen concrete washout. Photo
courtesy of CDOT. courtesy of CDOT.
CWA-2 Urban Drainage and Flood Control District November 2010
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Concrete Washout Area (CWA) MM-1

CONCRETE WASHOUT
A 1/ SIGN
5128 oo
3:1
. 37 VEHICLE TRACKING
= 31 8 X 8 MIN. : CONTROL (SEE
% - VIC DETAIL) OR
OTHER STABLE
SURFACE
3:1
BE
— . l
CONCRETE WASHOUT AREA PLAN
12" TYpP COMPACTED BERM AROUND
THE PERIMETER

. 7
o ) DA 3 MIN.
UNDISTURBED ORE >3 3
COMPACTED SOIL 8 % 8 MN VEHICLE TRACKING
: CONTROL (SEE VTIC

DETAIL )

SECTION A
CWA—1. CONCRETE WASHOUT AREA

CWA INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—CWA INSTALLATION LOCATION.

2. DO NOT LOCATE AN UNLINED CWA WITHIN 400" OF ANY NATURAL DRAINAGE PATHWAY OR
WATERBODY. DO NOT LOCATE WITHIN 1,000" OF ANY WELLS OR DRINKING WATER SOURCES. IF
SITE CONSTRAINTS MAKE THIS INFEASIBLE, OR IF HIGHLY PERMEABLE SOILS EXIST ON SITE,
THE CWA MUST BE INSTALLED WITH AN IMPERMEABLE LINER (16 MIL MIN. THICKNESS) OR
SURFACE STORAGE ALTERNATIVES USING PREFABRICATED CONCRETE WASHOUT DEVICES OR A
LINED ABOVE GROUND STORAGE ARE SHOULD BE USED.

3. THE CWA SHALL BE INSTALLED PRICR TO CONCRETE PLACEMENT ON SITE.

4, CWA SHALL INCLUDE A FLAT SUBSURFACE PIT THAT IS AT LEAST 8' BY 8' SLOPES
LEADING OUT OF THE SUBSURFACE PIT SHALL BE 3:1 OR FLATTER. THE PIT SHALL BE AT
LEAST 3' DEEP.

5. BERM SURROUNDING SIDES AND BACK OF THE CWA SHALL HAVE MINIMUM HEIGHT OF 1’
6. VEHICLE TRACKING PAD SHALL BE SLOPED 2% TOWARDS THE CWA.

7. SIGNS SHALL BE PLACED AT THE CONSTRUCTION ENTRANCE, AT THE CWA, AND
ELSEWHERE AS NECESSARY TO CLEARLY INDICATE THE LOCATION QF THE CWA TO OPERATORS
OF CONCRETE TRUCKS AND PUMP RIGS.

8. USE EXCAVATED MATERIAL FOR PERIMETER BERM CONSTRUCTION.

November 2010 Urban Drainage and Flood Control District CWA-3
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MM-1 Concrete Washout Area (CWA)

CWA MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. THE CWA SHALL BE REPAIRED, CLEANED, OR ENLARGED AS NECESSARY TO MAINTAIN
CAPACITY FOR CONCRETE WASTE. CONCRETE MATERIALS, ACCUMULATED IN PIT, SHALL BE
REMOVED ONCE THE MATERIALS HAVE REACHED A DEPTH OF 2.

5. CONCRETE WASHOUT WATER, WASTED PIECES OF CONCRETE AND ALL OTHER DEEBRIS
IN THE SUBSURFACE PIT SHALL BE TRANSPORTED FROM THE JOB SITE IN A WATER-TIGHT
CONTAINER AND DISPOSED OF PROPERLY.

6. THE CWA SHALL REMAIN IN PLACE UNTIL ALL CONCRETE FOR THE PROJECT IS PLACED.

7. WHEN THE CWA IS REMOVED, COVER THE DISTURBED AREA WITH TOP SQIL, SEED AND
MULCH OR OTHERWISE STABILIZED IN A MANNER APPROVED BY THE LOCAL JURISDICTION.

{DETAIL ADAPTED FROM DOUGLAS COUNTY, COLORADO AND THE CITY OF PARKER, COLORADO, NOT AVAILABLE IN AUTQCAD).

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

CWA-4 Urban Drainage and Flood Control District November 2010
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Silt Fence (SF) SC-1

Description

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

Appropriate Uses

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

= Down slope of a disturbed area to

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

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

= At the perimeter of a construction site.

Design and Installation

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

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

Silt fence must meet the minimum allowable strength requirements, depth of installation requirement, and
other specifications in the design details. Improper installation

of silt fence is a common reason for silt fence failure; however, Silt Fence

when properly installed and used for the appropriate purposes, it .

can be highly effective. Func.:tlons
Erosion Control No
Sediment Control Yes
Site/Material Management No

November 2010 Urban Drainage and Flood Control District SF-1
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SC-1

Silt Fence (SF)

Maintenance and Removal

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

Silt fence may be removed when the upstream area
has reached final stabilization.

Photograph SF-2. When silt fence is not installed along
the contour, a "J-hook™ installation may be appropriate
to ensure that the BMP does not create concentrated
flow parallel to the silt fence. Photo courtesy of Tom
Gore.

SF-2 Urban Drainage and Flood Control District November 2010
Urban Storm Drainage Criteria Manual VVolume 3



Silt Fence (SF) SC-1

— sF—sF — sF
(RECOMMENDED) WOQDEN

FENCE POST WITH 10" MAX
SPACING

SILT FENCE
GEQTEXTILE
/:\ I
COMPACTED
BACKFILL i
F':Q""'_'__‘_“—‘- 25" 48"
—_—— TYP.
EXISTING o T
GROUND
8" MIN
" 18"
AT LEAST 10 MIN
OF SILT FENCE
"TAIL" SHALL BE
BURIED
SILT FENCE
i} POSTS SHALL OVERLAP
AT JOINTS SO THAT NO GAPS
JOIN EXIST IN SILT FENCE
FIRST
ROTATE
SECOND
POSTS SHALL BE JOINED AS
SHOWN, THEN ROTATED 180 DEC. THICKNESS OF GEOTEXTILE HAS
IN DIRECTION SHOWN AND DRIVEN BEEN EXAGGERATED, TYP
INTO THE GROUND

SF—1. SILT FENCE

November 2010 Urban Drainage and Flood Control District SF-3
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SC-1 Silt Fence (SF)

ILT F INST. 10N NOT!

1. SILT FENCE MUST BE PLACED AWAY FROM THE TOE OF THE SLOPE TO ALLOW FOR WATER
PONDING. SILT FENCE AT THE TOE OF A SLOPE SHOULD BE INSTALLED IN A FLAT LOCATION
AT LEAST SEVERAL FEET (2-5 FT) FROM THE TOE OF THE SLOPE TO ALLOW ROOM FOR
FONDING AND DEPOSITION.

2. A UNIFORM 6" X 4" ANCHOR TRENCH SHALL BE EXCAVATED USING TRENCHER OR SILT

FENCE INSTALLATION DEVICE. NO ROAD GRADERS, BACKHOES, OR SIMILAR EQUIFMENT SHALL
BE USED.

3. COMPACT ANCHOR TRENCH BY HAND WITH A "JUMPING JACK" OR BY WHEEL ROLLING.
COMPACTION SHALL BE SUCH THAT SILT FENCE RESISTS BEING PULLED QUT OF ANCHOR
TRENCH BY HAND.

4. SILT FENCE SHALL BE PULLED TIGHT AS IT IS ANCHORED TO THE STAKES. THERE SHOULD
BE NO NOTICEABLE SAG BETWEEN STAKES AFTER IT HAS BEEN ANCHORED TO THE STAKES.

5. SILT FENCE FABRIC SHALL BE ANCHORED TO THE STAKES USING 1" HEAVY DUTY STAPLES
OR NAILS WITH 1" HEADS. STAPLES AND NAILS SHOULD BE PLACED 3" ALONG THE FABRIC
DOWN THE STAKE.

6. AT THE END OF A RUN OF SILT FENCE ALONG A CONTOUR, THE SILT FENCE SHOULD BE
TURNED PERPENDICULAR TO THE CONTOUR TO CREATE A "J—HOOK." THE "J—-HOOK"
EXTENDING PERPENDICULAR TO THE CONTOQUR SHOULD BE OF SUFFICIENT LENGTH TO KEEP
RUNOFF FROM FLOWING AROUND THE END OF THE SILT FENCE (TYPICALLY 10" — 20").

7. SILT FENCE SHALL BE INSTALLED PRIOR TO ANY LAND DISTURBING ACTIVITIES.

SILT FENCE MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF THE SILT FENCE SHALL BE REMOVED AS NEEDED
TO MAINTAIN THE FUNCTIONALITY OF THE BMP, TYPICALLY WHEN DEPTH OF ACCUMULATED
SEDIMENTS IS APPROXIMATELY 6"

5. REPAIR OR REPLACE SILT FENCE WHEN THERE ARE SIGNS OF WEAR, SUCH AS SAGGING,
TEARING, OR COLLAPSE.

6. SILT FENCE IS TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS STABILIZED
AND APPROVED BY THE LOCAL JURISDICTION, OR IS REPLACED BY AN EQUIVALENT PERIMETER
SEDIMENT CONTROL BMP.

7. WHEN SILT FENCE IS REMOVED, ALL DISTURBED AREAS SHALL BE COVERED WITH TOPSOIL,
SEEDED AND MULCHED OR OTHERWISE STABILIZED AS APPROVED BY LOCAL JURISDICTION.

{DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO AND CITY OF AURCORA, MOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

SF-4 Urban Drainage and Flood Control District November 2010
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Rock Sock (RS) SC-5

Description

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

Appropriate Uses
Photograph RS-1. Rock socks placed at regular intervals in a curb

Rock socks can be used at the perimeter line can help reduce sediment loading to storm sewer inlets. Rock

of a disturbed area to control localized socks can also be used as perimeter controls.

sediment loading. A benefit of rock

socks as opposed to other perimeter controls is that they do not have to be trenched or staked into the

ground; therefore, they are often used on roadway construction projects where paved surfaces are present.

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

Design and Installation

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

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

Maintenance and Removal

Rock socks are susceptible to displacement and breaking due to vehicle traffic. Inspect rock socks for
damage and repair or replace as necessary. Remove sediment by sweeping or vacuuming as needed to
maintain the functionality of the BMP, typically when sediment

has accumulated behind the rock sock to one-half of the sock's Rock Sock
height. -
Functions
Once upstream stabilization is complete, rock socks and Erosion Control No
accumulated sediment should be removed and properly disposed. | Sediment Control Yes
Site/Material Management No

November 2010 Urban Drainage and Flood Control District RS-1
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SC-5 Rock Sock (RS)

1%" (MINUS) CRUSHED ROCK
ENCLOSED IN WIRE MESH 1%" (MINUS) CRUSHED ROCK
\ENCLOSED IN WIRE MESH

I
05

WIRE TIE ENDS

.R—
o =

“‘& {,( C\--\;{z@ o (« St
R 9—5‘4’ ?f@f‘?j"‘ﬁa 8=

4" TO 6" MAX AT

| 0" ON BEDROCK OR \ GROUND SURFACE Cll__IRBS,: OTHERWISE
HARD SURFACE, 2" 6 —10" DEPENDING

ON EXPECTED

IN SOIL
SEDIMENT LOADS
ANY GAP AT JOINT SHALL BE FILLED WITH AN ADEQUATE
AMOUNT OF 1%” (MINUS) CRUSHED ROCK AND WRAPPED
WITH ADDITIONAL WIRE MESH SECURED TO ENDS OF ROCK
ROCK SOCK, REINFORCED SOCK. AS AN ALTERNATIVE TO FILLING JOINTS
TYP BETWEEN ADJOINING ROCK SOCKS WITH CRUSHED ROCK AND
12" 127 ADDITIONAL WIRE WRAPPING, ROCK SOCKS CAN BE
OVERLAPPED (TYPICALLY 12—INCH QVERLAP) TO AVOID GAPS.
3T TI AT TR R Ry
B EE BB Sk s L GRADATION TABLE
MASS PERCENT PASSING
SIEVE SIZE | "gQUARE MESH SIEVES
ROCK SOCK JOINTING NO. 4
2" 100
) 90 - 100
1 20 - 55
3" 0 - 15
3" 0 -5
ROCK SOCK INSTALLATION NOTES MATCHES SPECIFICATIONS FOR NO. 4
COARSE AGGREGATE FOR CONCRETE
1. SEE PLAN VIEW FOR: PER AASHTO M43. ALL ROCK SHALL BE
—LOCATION(S) OF ROCK SOCKS. FRACTURED FACE, ALL SIDES.

2. CRUSHED ROCK SHALL BE 14" (MINUS) IN SIZE WITH A FRACTURED FACE (ALL SIDES)
AND SHALL COMPLY WITH GRADATION SHOWN ON THIS SHEET (1%" MINUS).

3. WIRE MESH SHALL BE FABRICATED OF 10 GAGE POULTRY MESH, OR EQUIVALENT, WITH A
MAXIMUM OPENING OF J4", RECOMMENDED MINIMUM ROLL WIDTH OF 48"

4. WIRE MESH SHALL BE SECURED USING "HOG RINGS” OR WIRE TIES AT 6" CENTERS
ALONG ALL JOINTS AND AT 2" CENTERS ON ENDS OF SOCKS.

5. SOME MUNICIPALITIES MAY ALLOW THE USE OF FILTER FABRIC AS AN ALTERNATIVE TO WIRE
MESH FOR THE ROCK ENCLOSURE.

RS—1. ROCK SOCK PERIMETER CONTROL

RS-2 Urban Drainage and Flood Control District November 2010
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Rock Sock (RS) SC-5

ROCK SOCK MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. ROCK SOCKS SHALL BE REPLACED IF THEY BECOME HEAVILY SOILED, OR DAMAGED
BEYOND REPAIR.

5. SEDIMENT ACCUMULATED UPSTREAM OF ROCK SOCKS SHALL BE REMOVED AS NEEDED TO
MAINTAIN FUNCTIONALITY OF THE BMP, TYPICALLY WHEN DEPTH OF ACCUMULATED SEDIMENTS
IS APPROXIMATELY }4 OF THE HEIGHT OF THE ROCK SOCK.

6. ROCK SOCKS ARE TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS
STABILIZED AND APPROVED BY THE LOCAL JURISDICTION.

7. WHEN ROCK SOCKS ARE REMOVED, ALL DISTURBED AREAS SHALL BE COVERED WITH
TOPSOIL, SEEDED AND MULCHED OR OTHERWISE STABILIZED AS APPROVED BY LOCAL
JURISDICTION.

{DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO AND CITY OF AURORA, COLORADQ, MOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

NOTE: THE DETAILS INCLUDED WITH THIS FACT SHEET SHOW COMMONLY USED, CONVENTIONAL
METHODS OF ROCK SOCK INSTALLATION IN THE DENVER METROPOLITAN AREA. THERE ARE
MANY OTHER SIMILAR FROPRIETARY PRODUCTS ON THE MARKET. UDFCD NEITHER NDORSES
NOR DISCOURAGES USE OF PROPRIETARY PROTECTION PRODUCTS; HOWEVER, IN THE EVENT
PROPRIETARY METHODS ARE USED, THE APPROPRIATE DETAIL FROM THE MANUFACTURER MUST
BE INCLUDED IN THE SWMP AND THE BMP MUST BE INSTALLED AND MAINTAINED AS SHOWN
IN THE MANUFACTURER'S DETAILS.

November 2010 Urban Drainage and Flood Control District RS-3
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Inlet Protection (1P) SC-6

Description

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

Avrea inlets can also be protected by
over-excavating around the inlet to
form a sediment trap.

Appropriate Uses

Install protection at storm sewer inlets
that are operable during construction. Photograph IP-1. Inlet protection for a curb opening inlet.

Consider the potential for tracked-out

sediment or temporary stockpile areas to contribute sediment to inlets when determining which inlets
must be protected. This may include inlets in the general proximity of the construction area, not limited
to downgradient inlets. Inlet protection is not a stand-alone BMP and should be used in conjunction with
other upgradient BMPs.

Design and Installation

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

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

Inlet Protection

Design details with notes are provided for these forms of inlet (various forms)

protection:
lock and < Sock Inl o f d Functions
IP-1. ﬁl%is and Rock Sock Inlet Protection for Sump or On-grade Erosion Control No
Sediment Control Yes
IP-2. Curb (Rock) Socks Upstream of Inlet Protection, On-grade Site/Material Management| No
Inlets
August 2013 Urban Drainage and Flood Control District IP-1
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SC-6 Inlet Protection (1P)

IP-3. Rock Sock Inlet Protection for Sump/Area Inlet

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

IP-5. Over-excavation Inlet Protection

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

CIP-1. Culvert Inlet Protection

Propriety inlet protection devices should be installed in accordance with manufacturer specifications.
More information is provided below on selecting inlet protection for sump and on-grade locations.
Inlets Located in a Sump

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

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

Inlets Located on a Slope

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

Maintenance and Removal

Inspect inlet protection frequently. Inspection and maintenance guidance includes:

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

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

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

= Monitor sediment accumulation upgradient of the inlet protection.

IP-2 Urban Drainage and Flood Control District August 2013
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Inlet Protection (1P) SC-6

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

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

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

August 2013 Urban Drainage and Flood Control District IP-3
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SC-6 Inlet Protection (1P)

| B e~ |
i, om
)
 SEE ROCK SOCK DESIGN
ROCK DETAIL FOR JOINTING gggﬁs
SOCKS/\ 16" CINDER 168" CINDER
At L L £ BLOCKS BLOCKS I\ ¢4
e Fow — &G0
7 2"x4" WOOD STUD . '
LLELEL CURB INLET

— SECTION A —

P—1. BLOCK AND ROCK SOCK SUMP OR ON GRADE
INLET PROTECTION

BLOCK AND CURB SOCK INLET PROTECTION [NSTALLATION NOTES

1. SEE ROCK SOCK DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. CONCRETE "CINDER" BLOCKS SHALL BE LAID ON THEIR SIDES AROUND THE INLET IN A
SINGLE ROW, ABUTTING ONE ANOTHER WITH THE OPEN END FACING AWAY FROM THE CURB.

3. GRAVEL BAGS SHALL BE PLACED AROUND CONCRETE BLOCKS, CLOSELY ABUTTING ONE
ANOTHER AND JOINTED TOGETHER IN ACCORDANCE WITH ROCK SOCK DESIGN DETAIL.

MINIMUM  OF
TWO CURB
SOCKS  appROX 30 DEG.  BLOCK AND ROCK SOCK INLET

& g = PROTECTION({SEE DETAIL IP—1)

CURB SOCK

row — NGB — NGB

IP—2. CURB ROCK SOCKS UPSTREAM OF
INLET PROTECTION

CURB ROCK SOCK INLET PROTECTION INSTALLATION NOTES

1. SEE ROCK SOCK DESIGN DETAIL INSTALLATION REQUIREMENTS.

2. PLACEMENT QOF THE SOCK SHALL BE APPROXIMATELY 30 DEGREES FROM PERFPENDICULAR
IN THE OPPOSITE DIRECTION OF FLOW.

3. SOCKS ARE TO BE FLUSH WITH THE CURB AND SPACED A MINIMUM OF 5 FEET APART.

4. AT LEAST TWO CURB SOCKS IN SERIES ARE REQUIRED UPSTREAM OF ON-GRADE INLETS.

IP-4 Urban Drainage and Flood Control District August 2013
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Inlet Protection (1P) SC-6

INLET GRATE
= E‘:‘
5
(L] SEE ROCK SOCK DETAIL
FOR JOINTING

ROCK SOCK \ e

IP—3. ROCK SOCK SUMP/AREA INLET PROTECTION

ROCK SOCK SUMP/AREA INLET PROTECTION INSTALLATION NOTES
1. SEE ROCK SOCK DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. STRAW WATTLES/SEDIMENT CONTROL LOGS MAY BE USED IN PLACE OF ROCK SOCKS FOR
INLETS IN PERVIOUS AREAS. INSTALL PER SEDIMENT CONTROL LOG DETAIL.

INLET GRATE
[s - ‘/
rSFj [ i)
L. v | A
ry T 4 — 14 SILT FENCE (SEE SILT
|_SFJ | I FENCE DESIGN DETAIL )
| |
o LF

IP—4. SILT FENCE FOR SUMP INLET PROTECTION

SILT FENCE INLET PROTECTION INSTALLATION NOTES

1. SEE SILT FENCE DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. POSTS SHALL BE PLACED AT EACH CORNER OF THE INLET AND AROUND THE EDGES
AT A MAXIMUM SPACING OF 3 FEET.

3. STRAW WATTLES/SEDIMENT CONTROL LOGS MAY BE USED IN PLACE OF SILT FENCE FOR
INLETS IN PERVIOUS AREAS. INSTALL PER SEDIMENT CONTROL LOG DETAIL.

August 2013 Urban Drainage and Flood Control District IP-5
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SC-6 Inlet Protection (1P)

SILT
\ 4 | __— FENCE
o) Or 0O
| 4 x|
x | AREA
A L1 INLET
| E—
[ & |
SHEET ‘
FLOW —H Hl—=— |2
‘ | [ | |- ECB
I I %
L _T_ J 1 ' MIN
= 23 2 MAX

'_ CONCENTRATED

ROCK FILTER FLOW

OR ROCK SOCK
(USE IF FLOW
IS CONCENTRATED)

IP—5. OVEREXCAVATION INLET PROTECTION

OVEREXCAVATION INLET PROTECTION INSTALLATION NOTES

1. THIS FORM OF INLET PROTECTION IS PRIMARILY APPLICABLE FOR SITES THAT HAVE NOT
YET REACHED FINAL GRADE AND SHOULD BE USED ONLY FOR INLETS WITH A RELATIVELY
SMALL CONTRIBUTING DRAINAGE AREA.

2. WHEN USING FOR CONCENTRATED FLOWS, SHAPE BASIN IN 2:1 RATIO WITH LENGTH
ORIENTED TOWARDS DIRECTION OF FLOW.

3. SEDIMENT MUST BE PERIODICALLY REMOVED FROM THE OVEREXCAVATED AREA.

INLET GRATE
AL o | = = | = 7’_
4 e
n I /,I// 0
VeV I ’/ |
0 q E 0
[ |
STRAW BALE (SEE STRAW 0 ' I !
BALE DESIGN DETAIL) ~ ™
\\= = = = o

IP—6. STRAW BALE FOR SUMP INLET PROTECTION

STRAW BALF BARRIER INLET PROTECTION INSTALLATION NOTES

1. SEE STRAW BALE DESIGN DETAIL FOR INSTALLATION REQUIREMENTS.

2. BALES SHALL BE PLACED IN A SINGLE ROW AROUND THE INLET WITH ENDS OF BALES
TIGHTLY ABUTTING ONE ANOTHER.

IP-6 Urban Drainage and Flood Control District August 2013
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Inlet Protection (1P) SC-6

| L |

‘ D (12" MIN.) ]
e S R

END SECTION

BACKFILL UPSTREAM ROCK
ROCK SOCK OF WATTLE SOCK
CULVERT INLET PROTECTION SECTION A

PLAN J_T;M'N-
— @

| KEY IN ROCK SOCK 0" ON BEDROCK, PAVEMENT OR RIPRAP
KEY IN ROCK SOCK 2" QN EARTH

SECTION B
ClIP—1. CULVERT INLET PROTECTION

CULVERT INLET PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR
—LOCATION OF CULVERT INLET PROTECTION.

2. SEE ROCK SOCK DESIGN DETAIL FOR ROCK GRADATION REQUIREMENTS AND JOINTING
DETAIL.

CULVERT INLET PROTECTION MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF THE CULVERT SHALL BE REMOVED WHEN THE
SEDIMENT DEPTH IS % THE HEIGHT OF THE ROCK SOCK.

5. CULVERT INLET PROTECTION SHALL REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED
AREA 1S PERMANENTLY STABILIZED AND APPROVED BY THE LOCAL JURISDICTION.

{DETAILS ADAPTED FROM AURORA, COLORADO, NQOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT WVARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

August 2013 Urban Drainage and Flood Control District IP-7
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SC-6 Inlet Protection (1P)

GENERAL INLET PROTECTION INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF INLET PROTECTION.
—-TYPE OF INLET PROTECTION (IP.1, IP.2, IP.3, IP.4, IP.5, IP.6)

2. INLET PROTECTION SHALL BE INSTALLED PROMPTLY AFTER INLET CONSTRUCTION OR PAVING
IS COMPLETE (TYPICALLY WITHIN 48 HOURS). IF A RAINFALL/RUNOFF EVENT IS FORECAST,
INSTALL INLET PROTECTION PRIOR TO ONSET OF EVENT.

3. MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

INLET PROTECTION MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. SEDIMENT ACCUMULATED UPSTREAM OF INLET PROTECTION SHALL BE REMOVED AS
NECESSARY TO MAINTAIN BMP EFFECTIVENESS, TYPICALLY WHEN STORAGE VOLUME REACHES
50% OF CAPACITY, A DEPTH OF 6" WHEN SILT FENCE IS USED, OR } OF THE HEIGHT FOR
STRAW BALES.

5. INLET PROTECTION IS TO REMAIN IN PLACE UNTIL THE UPSTREAM DISTURBED AREA IS
PERMANENTLY STABILIZED, UNLESS THE LOCAL JURISDICTION APPROVES EARLIER REMOVAL OF
INLET PROTECTION IN STREETS.

6. WHEN INLET PROTECTION AT AREA INLETS IS REMOVED, THE DISTURBED AREA SHALL BE
COVERED WITH TOP SOIL, SEEDED AND MULCHED, OR OTHERWISE STABILIZED IN A MANNER
APPROVED BY THE LOCAL JURISDICTION.

(DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO AND CITY OF AURORA, COLORADD, NOT AVAILABLE IN AUTOCAD)

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

NOTE: THE DETAILS INCLUDED WITH THIS FACT SHEET SHOW COMMONLY USED, CONVENTIONAL
METHODS OF INLET PROTECTION IN THE DENVER METROPOLITAN AREA. THERE ARE MANY
PROPRIETARY INLET PROTECTION METHODS ON THE MARKET. UDFCD NEITHER ENDORSES NOR
DISCOURAGES USE OF PROPRIETARY INLET PROTECTION; HOWEVER, IN THE EVENT
PROPRIETARY METHODS ARE USED, THE APPROPRIATE DETAIL FROM THE MANUFACTURER MUST
BE INCLUDED IN THE SWMP AND THE BMP MUST BE INSTALLED AND MAINTAINED AS SHOWN
IN THE MANUFACTURER'S DETAILS.

NOTE: SOME MUNICIPALITIES DISCOURAGE OR PROHIBIT THE USE OF STRAW BALES FOR INLET
PROTECTION. CHECK WITH LOCAL JURISDICTION TO DETERMINE IF STRAW BALE INLET
PROTECTION IS ACCEPTABLE.

IP-8 Urban Drainage and Flood Control District August 2013
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Vehicle Tracking Control (VTC) SM-4

Description

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

Appropriate Uses

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

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

= Wet weather periods when mud is easily tracked off site.
= During dry weather periods where dust is a concern.
= When poorly drained, clayey soils are present on site.

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

Design and Installation

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

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

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

Vehicle Tracking Control
Functions
Erosion Control Moderate
Sediment Control Yes
Site/Material Management Yes
November 2010 Urban Drainage and Flood Control District VTC-1
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SM-4 Vehicle Tracking Control (VTC)

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

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

Maintenance and Removal

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

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

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

maintenance. Photograph VTC-2. A vehicle tracking control pad with wheel wash
facility. Photo courtesy of Tom Gore.

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

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

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

When a construction entrance/exit is removed, excess sediment from the aggregate should be removed
and disposed of appropriately. The entrance should be promptly stabilized with a permanent surface
following removal, typically by paving.

VTC-2 Urban Drainage and Flood Control District November 2010
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Vehicle Tracking Control (VTC) SM-4

20 FOOT
(WIDTH CAN BE
LESS IF CONST.
VEHICLES ARE
PHYSICALLY
CONFINED ON
BOTH SIDES)

SIDEWALK OR QOTHER
PAVED SURFACE S0 FOOT (MIN.)

9" (MIN.)

UNLESS OTHERWISE SPECIFIED
BY LOCAL JURISDICTION, USE
CDOT SECT. #703, AASHTO #3
COARSE AGGREGATE OR 6"
MINUS ROCK

ROADWAY

NON-WOVEN GEQTEXTILE FABRIC
BETWEEN SOIL AND ROCK

UNLESS OTHERWISE SPECIFIED BY LOCAL
INSTALL ROCK FLUSH WITH JURISDICTION, USE CDOT SECT. #703, AASHTO

OR BELOW TOP OF PAVEMENT #3 COARSE AGGREGATE i
OR 6" MINUS RQOCK [ 9" (MIN.)

T Sy Ty [l
s Pses0s0505050
e, e, 2 . 5 8 s

{
AL S et ke
NN X T

NON—WOVEN GEQTEXTILE
FABRIC

COMPACTED SUBGRADE

SECTION A

VIC—1. AGGREGATE VEHICLE TRACKING CONTROL

November 2010 Urban Drainage and Flood Control District VTC-3
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SM-4 Vehicle Tracking Control (VTC)

DITCH TO CARRY
WASH WATER TO
SEDIMENT TRAP

PUBLIC
ROADWAY

NOTE: WASH WATER
MAY NOT CONTAIN
CHEMICALS OR SOAPS
WITHOUT OBTAINING

A SEPARATE PERMIT WASH RACK

| 8'7" MIN. |

(MAY SUBSTITUTE STEEL CATTLE DRAIN SPACE
GUARD FOR CONCRETE RACK)

SECTION A

VIC—-2. AGGREGATE VEHICLE TRACKING CONTROL WITH
WASH RACK

VTC-4 Urban Drainage and Flood Control District November 2010
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Vehicle Tracking Control (VTC) SM-4

DISTURBED AREA,
CONSTRUCTION SITE,
STABILIZED STORAGE AREA

G) e imEnG) OR STAGING AREA

1
PAVED

ROADWAY

CONSTRUCTION MATS, WOVEN COR TRM

50" MIN

18" MIN
& SPIKES OR
o' STAKES ~ ™
%
|

TRM END OVERLAP WITH
SPIKES OR STAKES

CONSTRUCTION MATS, WOVEN
OR TURF REINFORCEMENT STRAP

MAT (TRM) CONNECTORS :

CONSTRUCTION MAT END

RESTRICT CONST. VEHICLE OVERLAP INTERLOCK WITH
ACCESS TO SIDES OF MAT STRAP CONNECTORS

\ !

20" OR AS REQUIRED
TO ACCOMMODATE
ANTICIPATED
TRAFFIC (WIDTH

. CAN BE LESS IF

¥ CONST. VEHICLES

ARE PHYSICALLY
CONFINED ON BOTH
SIDES)

EXISTING PAVED ROADWAY

VIC—3. VEHICLE TRACKING CONTROL W/ CONSTRUCTION
MAT OR TURF REINFORCEMENT MAT (TRM)

November 2010 Urban Drainage and Flood Control District VTC-5
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SM-4 Vehicle Tracking Control (VTC)

STABILIZED CONSTRUCTION ENTRANCE/EXIT INSTALLATION NOTES

1. SEE PLAN VIEW FOR
~LOCATION OF CONSTRUCTION ENTRANCE(S)/EXIT(S).
~TYPE OF CONSTRUCTION ENTRANCE(S)/EXITS(S) (WITH/WITHOUT WHEEL WASH,
CONSTRUCTION MAT OR TRM).

2. CONSTRUCTION MAT OR TRM STABILIZED CONSTRUCTION ENTRANCES ARE ONLY TO BE
USED ON SHORT DURATION PROJECTS (TYPICALLY RANGING FROM A WEEK TO A MONTH)
WHERE THERE WILL BE LIMITED VEHICULAR ACCESS.

3. A STABILIZED CONSTRUCTION ENTRANCE/EXIT SHALL BE LOCATED AT ALL ACCESS POINTS
WHERE VEHICLES ACCESS THE CONSTRUCTION SITE FROM PAVED RIGHT-OF—-WAYS.

4. STABILIZED CONSTRUCTION ENTRANCE/EXIT SHALL BE INSTALLED PRIOR TO ANY LAND
DISTURBING ACTIVITIES.

5. A NON—-WOVEN GEOTEXTILE FABRIC SHALL BE PLACED UNDER THE STABILIZED
CONSTRUCTION ENTRANCE/EXIT PRIOR TO THE PLACEMENT OF ROCK.

6. UNLESS OTHERWISE SPECIFIED BY LOCAL JURISDICTION, ROCK SHALL CONSIST OF DOT
SECT. #703, AASHTO #3 COARSE AGGREGATE OR &" {MINUS) ROCK.

STABILIZED CONSTRUCTION ENTRANCE/EXIT MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQOSION, 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. ROCK SHALL BE REAPPLIED OR REGRADED AS NECESSARY TO THE STABILIZED
ENTRANCE/EXIT TO MAINTAIN A CONSISTENT DEPTH.

5. SEDIMENT TRACKED ONTO PAVED ROADS IS TO BE REMOVED THROUGHOUT THE DAY AND
AT THE END OF THE DAY BY SHOVELING OR SWEEPING. SEDIMENT MAY NOT BE WASHED
DOWN STORM SEWER DRAINS.

NOTE: MANY JURISDICTIONS HAVE BEMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

{DETAILS ADAPTED FROM CITY OF BROOMFIELD, COLORADQ, MOT AVAILABLE IN AUTOCAD)

VTC-6 Urban Drainage and Flood Control District November 2010
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Construction Fence (CF) SM-3

Description

A construction fence restricts site access
to designated entrances and exits,
delineates construction site boundaries,
and keeps construction out of sensitive
areas such as natural areas to be
preserved as open space, wetlands and
riparian areas.

Appropriate Uses

A construction fence can be used to
delineate the site perimeter and locations
within the site where access is restricted
to protect natural resources such as

Photograph CF-1. A construction fence helps delineate areas where

. existing vegetation is being protected. Photo courtesy of Douglas
wetlands, waterbodies, trees, and other Coumﬁ 9 P Y g

natural areas of the site that should not be
disturbed.

If natural resource protection is an objective, then the construction fencing should be used in combination
with other perimeter control BMPs such as silt fence, sediment control logs or similar measures.

Design and Installation

Construction fencing may be chain link or plastic mesh and should be installed following manufacturer’s
recommendations. See Detail CF-1 for typical installations.

Do not place construction fencing in areas within work limits of machinery.

Maintenance and Removal

= Inspect fences for damage; repair or replace as necessary.
» Fencing should be tight and any areas with slumping or fallen posts should be reinstalled.

= Fencing should be removed once construction is complete.

Construction Fence
Functions
Erosion Control No
Sediment Control No
Site/Material Management Yes
November 2010 Urban Drainage and Flood Control District CF-1
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SM-3 Construction Fence (CF)

— ¢F — oF — CF —

PLASTIC CAP, TYP.

STUDDED STEEL
TEE POST

ORANGE RESINET

5" MIN CONSTRUCTION FENCE
' EXISTING ~ OR APPROVED EQUAL
[ GRADE
1" MIN.
10" MAX
SPACING P
/ //
padl
STUDDED STEEL
TEE POST
4" MIN. : : » o
LA
~ -

CF—1. PLASTIC MESH CONSTRUCTION FENCE

CONSTRUCTION FENCE INSTALLATION NOTES

1. SEE PLAN VIEW FOR:
—LOCATION OF CONSTRUCTION FENCE.

2. CONSTRUCTION FENCE SHOWN SHALL BE INSTALLED PRIOR TO ANY LAND DISTURBING
ACTIVITIES.

3. CONSTRUCTION FENCE SHALL BE COMPOSED OF ORANGE, CONTRACTOR—-GRADE MATERIAL
THAT IS AT LEAST 4' HIGH. METAL POSTS SHOULD HAVE A PLASTIC CAP FOR SAFETY.

4. STUDDED STEEL TEE POSTS SHALL BE UTILIZED TO SUPPORT THE CONSTRUCTION FENCE.
MAXIMUM SPACING FOR STEEL TEE POSTS SHALL BE 10

5. CONSTRUCTION FENCE SHALL BE SECURELY FASTENED TO THE TOP, MIDDLE, AND
BOTTOM OF EACH POST.

CF-2 Urban Drainage and Flood Control District November 2010
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Construction Fence (CF) SM-3

CONSTRUCTION FENCE MAINTENANCE NOTES

1. INSPECT BMPs EACH WORKDAY, AND MAINTAIN THEM IN EFFECTIVE OPERATING CONDITION.
MAINTENANCE OF BMPs SHOULD BE PROACTIVE, NOT REACTIVE. INSPECT BMPs AS SOON AS
POSSIBLE (AND ALWAYS WITHIN 24 HOURS) FOLLOWING A STORM THAT CAUSES SURFACE
ERQSION, 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 REPLACEMENT SHOULD BE INITIATED UPON
DISCOVERY OF THE FAILURE.

4. CONSTRUCTION FENCE SHALL BE REPAIRED OR REPLACED WHEN THERE ARE SIGNS OF
DAMAGE SUCH AS RIPS OR SAGS. CONSTRUCTION FENCE IS TO REMAIN IN PLACE UNTIL THE
UPSTREAM DISTURBED AREA IS STABILIZED AND APPROVED BY THE LOCAL JURISDICTION.

5. WHEN CONSTRUCTION FENCES ARE REMOVED, ALL DISTURBED AREAS ASSQCIATED WITH THE
INSTALLATION, MAINTENANCE, AND/OR REMOVAL OF THE FENCE SHALL BE COVERED WITH
TOPSOIL, SEEDED AND MULCHED, OR OTHERWISE STABILIZED AS APPROVED BY LOCAL
JURISDICTION.

NOTE: MANY JURISDICTIONS HAVE BMP DETAILS THAT VARY FROM UDFCD STANDARD DETAILS.
CONSULT WITH LOCAL JURISDICTIONS AS TO WHICH DETAIL SHOULD BE USED WHEN
DIFFERENCES ARE NOTED.

(DETAIL ADAPTED FROM TOWN OF PARKER, COLORADO, NOT AVAILABLE IN AUTOCAD)

November 2010 Urban Drainage and Flood Control District CF-3
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Temporary and Permanent Seeding (TS/PS) EC-2

Description

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

Appropriate Uses

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

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

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

Design and Installation

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

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

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

Seedbed Preparation

Prior to seeding, ensure that areas to be revegetated have )
soil conditions capable of supporting vegetation. Overlot Temporary and Permanent Seeding
grading can result in loss of topsoil, resulting in poor quality :

subsoils at the ground surface that have low nutrient value, | -4nctions

little organic matter content, few soil microorganisms, Erosion Control Yes
rooting restrictions, and conditions less conducive to Sediment Control No
infiltration of precipitation. _As a resu_lt, itis typically Site/Material Management No
necessary to provide stockpiled topsoil, compost, or other

June 2012 Urban Drainage and Flood Control District TS/PS-1
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EC-2 Temporary and Permanent Seeding (TS/PS)

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

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

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

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

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

Seed Mix for Temporary Vegetation

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

Seed Mix for Permanent Revegetation

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

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

TS/PS-2 Urban Drainage and Flood Control District June 2012
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Temporary and Permanent Seeding (TS/PS) EC-2

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

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

Pounds of Planting
Species? Growtfg Pure Live Seced !Depth
(Common name) Season (PLS)/acre (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 )
5. Millet Warm 3-15 Yo -
6. Sudangrass Warm 5-10 Ya-%,
7. Sorghum Warm 5-10 Yo -
8. Winter wheat Cool 20-35 1-2
9. Winter barley Cool 20-35 1-2
10. Winter rye Cool 20-35 1-2
11. Triticale Cool 25-40 1-2

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.

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

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

June 2012 Urban Drainage and Flood Control District TS/PS-3
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EC-2

Temporary and Permanent Seeding (TS/PS)

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

Common® Botanical Growth Growth Seeds/ Pounds of
Name Name Season” Form Pound PLS/acre

Alakali Soil Seed Mix

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

Basin wildrye Elymus cinereus Cool Bunch 165,000 2.5

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

Jose tall wheatgrass Agropyron elongatum 'Jose' Cool Bunch 79,000 7.0

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

Total 17.75

Fertile Loamy Soil Seed Mix

Ephriam crested wheatgrass :AEgropyroln cristatum Cool Sod 175,000 2.0

phriam

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

Lincoln smooth brome IBr_omus Imermls leyss Cool Sod 130,000 3.0
Lincoln

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

Arriba western wheatgrass Agropyron smithii ‘Arriba’ Cool Sod 110,000 7.0

Total 155

High Water Table Soil Seed Mix

Meadow foxtail Alopecurus pratensis Cool Sod 900,000 0.5

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

Reed canarygrass Phalaris arundinacea Cool Sod 68,000 0.5

Lincoln smooth brome IBr_omus Imermls leyss Cool Sod 130,000 3.0
Lincoln

Pathfinder switchgrass P anicum V'.r gatum Warm Sod 389,000 1.0
Pathfinder

Alkar tall wheatgrass 'j“ﬂlzg?y ron elongatum Cool Bunch 79,000 55

Total 10.75

Transition Turf Seed Mix°®

Ruebens Canadian bluegrass Poa compressa 'Ruebens' Cool Sod 2,500,000 0.5

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

Citation perennial ryegrass Lolium perenne 'Citation’ Cool Sod 247,000 3.0

Lincoln smooth brome 'Br'omus Ilnermls leyss Cool Sod 130,000 3.0
Lincoln

Total 7.5
TS/PS-4 Urban Drainage and Flood Control District June 2012
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Temporary and Permanent Seeding (TS/PS)

EC-2

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

Common Botanical Growth Growth Seeds/ Pounds of
Name Name Season” Form Pound PLS/acre
Sandy Soil Seed Mix
Blue grama Bouteloua gracilis Warm Sod-forming 825,000 0.5
bunchgrass
Camper little bluestem 'Schlzach‘yrlum Scoparium Warm Bunch 240,000 1.0
Camper
Prairie sandreed Calamovilfa longifolia Warm Open sod 274,000 1.0
Sand dropseed Sporobolus cryptandrus Cool Bunch 5,298,000 0.25
Vaughn sideoats grama E/OUteIOl.Ja curtipendula Warm Sod 191,000 2.0
aughn
Arriba western wheatgrass Agropyron smithii ‘Arriba’ Cool Sod 110,000 55
Total 10.25
Heavy Clay, Rocky Foothill Seed Mix
Ephriam crested wheatgrass* :AEgropyroln cristatum Cool Sod 175,000 1.5
phriam
Oahe Intermediate wheatgrass :Aoggﬁgyron intermedium Cool Sod 115,000 55
Vaughn sideoats grama® E/outeloga curtipendula Warm Sod 191,000 2.0
aughn
Lincoln smooth brome IBr_omus Inermis leyss Cool Sod 130,000 3.0
Lincoln
Arriba western wheatgrass Agropyron smithii ‘Arriba’ Cool Sod 110,000 55
Total 175

a

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

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

P See Table TS/PS-3 for seeding dates.

© Ifsite is to be irrigated, the transition turf seed rates should be doubled.

Crested wheatgrass should not be used on slopes steeper than 6H to 1V.

¢ Can substitute 0.5 lbs PLS of blue grama for the 2.0 Ibs PLS of Vaughn sideoats grama.

June 2012
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EC-2 Temporary and Permanent Seeding (TS/PS)

Table TS/PS-3. Seeding Dates for Annual and Perennial Grasses

Annual Grasses Perennial Grasses
(Numbers in table reference
species in Table TS/PS-1)

Seeding Dates Warm Cool Warm Cool
January 1-March 15 v v
March 16—April 30 4 12,3 v v
May 1-May 15 4 v
May 16-June 30 4,56,7
July 1-July 15 5,6,7
July 16—-August 31
September 1-September 30 8,9,10,11
October 1-December 31 v v
Mulch

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

Maintenance and Removal

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

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

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

Protect seeded areas from construction equipment and vehicle access.

TS/PS-6 Urban Drainage and Flood Control District June 2012
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STORMWATER MANAGEMENT PLAN
FIELD INSPECTION REPORT
Site:
Inspector:
Date: Total disturbed dréma of inspection:
Report to be completed weekly and/or after precipitation event. Reason for inspection Routine U Precipitation EverJ

1. Are state stormwater permits and site SWMP onsite?

Yes

No

2.

Are construction-site disturbed areas conténed

. Is the tracking pad in serviceable conditiod a&racking minimized?

. Are areas used for material storage, wastaggoand fueling contained?

. Have all BMP maintenance issues been resolved?

. Is the concrete washout being used and incgable condition?

. Are all changes made to SWMP documented aretirai the as-builts?

. Has dust abatement been performed as required?

. Are all BMP’s (silt fence, erosion bales, bermaddles, etc.) in serviceable condition and periog

as designed?

A. Curb Socks

B. Diversion Ditch/Berm

C. Inlet Protection

Outlet Protection

Sediment Basin/Trap/WQP

Silt Fence

. Slope & Surface Stabilizatidgtbckpiles

I| | m|m|Oo

Perimeter/Interior Controls

I. Vehicle Tracking Controls

J. Concrete Washout Areas

K. Materials/Waste Handling Practices

W =Working M =needMaintenance V = PernmMtiolation N = installatioiNeeded

2/17/2010 Aurora Public Schools — Stormwater Management Plan Field Inspection Report




STORMWATER MANAGEMENT PLAN FIELD INSPECTION REPORT Date:

Site: Inspector:

NOTES:

2/17/2010 Aurora Public Schools — Stormwater Management Plan Field Inspection Report




