Slope Drains

EC-11
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Description and Purpose

A slope drain is a pipe used to intercept and direct surface
runoff or groundwater into a stabilized watercourse, trapping
device, or stabilized area. Slope drains are used with earth
dikes and drainage ditches to intercept and direct surface flow
away from slope areas to protect cut or fill slopes.

Suitable Applications

= Where concentrated flow of surface runoff must be
conveyed down a slope in order to prevent erosion.

= Drainage for top of slope diversion dikes or swales.

= Drainage for top of cut and fill slopes where water can
accumulate.

= Emergency spillway for a sediment basin.

Limitations

Installation is critical for effective use of the pipe slope drain to
minimize potential gully erosion.

= Maximum drainage area per slope drain is 10 acres. (For
large areas use a paved chute, rock lined channel, or
additional pipes.)

= Severe erosion may result when slope drains fail by
overtopping, piping, or pipe separation.

- During large storms, pipe slope drains may become
clogged or over charged, forcing water around the pipe
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Slope Drains EC-11

and causing extreme slope erosion.

- If the sectional downdrain is not sized correctly, the runoff can spill over the drain sides
causing gully erosion and potential failure of the structure.

» Dissipation of high flow velocities at the pipe outlet is required to avoid downstream erosion.

= Sediment accumulation, scour depressions, and/or persistent non-stormwater discharges
can result in areas of standing water suitable for mosquito production in energy dissipaters
associated with slope drain outlets.

Implementation
General

The slope drain is applicable for any construction site where concentrated surface runoff can
accumulate and must be conveyed down the slope in order to prevent erosion. The slope drain
is effective because it prevents the stormwater from flowing directly down the slope by confining
all the runoff into an enclosed pipe or channel. Due to the time lag between grading slopes and
installation of permanent stormwater collection systems and slope stabilization measures,
temporary provisions to intercept runoff are sometimes necessary. Particularly in steep terrain,
slope drains can protect unstabilized areas from erosion.

Installation

The slope drain may be a rigid pipe, such as corrugated metal, a flexible conduit, or a lined
terrace drain with the inlet placed on the top of a slope and the outlet at the bottom of the slope.
This BMP typically is used in combination with a diversion control, such as an earth dike or
drainage swale at the top of the slope.

The following criteria must be considered when siting slope drains.

m Permanent structures included in the project plans can often serve as construction BMPs if
implemented early. However, the permanent structure must meet or exceed the criteria for
the temporary structure.

= Inlet structures must be securely entrenched and compacted to avoid severe gully erosion.

= Slope drains must be securely anchored to the slope and must be adequately sized to carry
the capacity of the design storm and associated forces.

= Outlets must be stabilized with riprap, concrete or other type of energy dissipator, or
directed into a stable sediment trap or basin. See EC-10, Velocity Dissipation Devices.

s Debris racks are recommended at the inlet. Debris racks located several feet upstream of the
inlet can usually be larger than racks at the inlet, and thus provide enhanced debris
protection and less plugging.

m Safety racks are also recommended at the inlet and outlet of pipes where children or animals
could become entrapped.

m Secure inlet and surround with dikes to prevent gully erosion and anchor pipe to slope.
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Slope Drains EC-11

»  When using slope drains, limit drainage area to 10 acres per pipe. For larger areas, use a
rock lined channel or a series of pipes.

= Size to convey at least the peak flow of a 10-year storm. The design storm is conservative
due to the potential impact of system failures.

= Maximum slope generally limited to 2:1 (H:V) as energy dissipation below steeper slopes is
difficult.

» Direct surface runoff to slope drains with interceptor dikes. See BMP EC-9, Earth Dikes and
Drainage Swales. Top of interceptor dikes should be 12 in. higher than the top of the slope
drain.

» Slope drains can be placed on or buried underneath the slope surface.

» Recommended materials include both metal and plastic pipe, either corrugated or smooth
wall. Concrete pipe can also be used.

= When installing slope drains:
- Install slope drains perpendicular to slope contours.
- Compact soil around and under entrance, outlet, and along length of pipe.
- Securely anchor and stabilize pipe and appurtenances into soil.
- Check to ensure that pipe connections are watertight.

- Protect area around inlet with filter cloth. Protect outlet with riprap or other energy

dissipation device. For high energy discharges, reinforce riprap with concrete or use
reinforced concrete device.

- Protect outlet of slope drains using a flared end section when outlet discharges to a
flexible energy dissipation device.

- Aflared end section installed at the inlet will improve flow into the slope drain and
prevent erosion at the pipe entrance. Use a flared end section with a 6 in. minimum toe

plate to help prevent undercutting. The flared section should slope towards the pipe
inlet.

Design and Layout

The capacity for temporary drains should be sufficient to convey at least the peak runoff from a
10-year rainfall event. The pipe size may be computed using the Rational Method or a method
established by the local municipality. Higher flows must be safely stored or routed to prevent
any offsite concentration of flow and any erosion of the slope. The design storm is purposely
conservative due to the potential impacts associated with system failures.

As a guide, temporary pipe slope drains should not be sized smaller than shown in the following
table:
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Slope Drains EC-11

Minimum Pipe Diameter | Maximum Drainage Area
(Inches) (Acres)
12 1.0
18 3.0
21 5.0
24 7.0
30 10.0

Larger drainage areas can be treated if the area can be subdivided into areas of 10 acres or less
and each area is treated as a separate drainage. Drainage areas exceeding 10 acres must be
designed by a Registered Civil Engineer and approved by the agency that issued the grading
permit.

Materials:

Soil type, rainfall patterns, construction schedule, local requirements, and available supply are
some of the factors to be considered when selecting materials. The following types of slope
drains are commonly used:

= Rigid Pipe: This type of slope drain is also known as a pipe drop. The pipe usually consists
of corrugated metal pipe or rigid plastic pipe. The pipe is placed on undisturbed or
compacted soil and secured onto the slope surface or buried in a trench. Concrete thrust
blocks must be used when warranted by the calculated thrust forces. Collars should be
properly installed and secured with metal strappings or watertight collars.

= Flexible Pipe: The flexible pipe slope drain consists of a flexible tube of heavy duty plastic,
rubber, or composite material. The tube material is securely anchored onto the slope
surface. The tube should be securely fastened to the metal inlet and outlet conduit sections
with metal strappings or watertight collars.

= Section Downdrains: The section downdrain consists of pre-fabricated, section conduit
of half round or third round material. The sectional downdrain performs similar to a flume
or chute. The pipe must be placed on undisturbed or compacted soil and secured into the
slope.

s Concrete-lined Terrace Drain: This is a concrete channel for draining water from a
terrace on a slope to the next level. These drains are typically specified as permanent
structures and if installed early, can serve as slope drains during construction, which should
be designed according to local drainage design criteria.

Costs
m Cost varies based on pipe selection and selected outlet protection.
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Slope Drains EC-11

Corrugated Steel Pipes, Per Foot

Size Supplied and Installed Cost (No Trenching Included)
127 $19.60 per LF

15" $22.00

18” $26.00

24" $32.00

30" $50.00

PVC Pipes, Per Foot

Size Supplied and Installed Cost (No Trenching Included)
” $24.50

147 $49.00

16" $51.00

18” $54.00

20" $66.00
5 $93.00

307 $130.00

Inspection and Maintenance

Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior

to forecasted rain events, daily during extended rain events, and after the conclusion of rain
events.

Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur. Minimize areas of standing water by removing sediment blockages and
filling scour depressions.

Inspect outlet for erosion and downstream scour. If eroded, repair damage and install
additional energy dissipation measures. If downstream scour is occurring, it may be
necessary to reduce flows being discharged into the channel unless other preventative
measures are implemented.

Insert inlet for clogging or undercutting. Remove debris from inlet to maintain flows.
Repair undercutting at inlet and if needed, install flared section or rip rap around the inlet to
prevent further undercutting.

Inspect pipes for leakage. Repair leaks and restore damaged slopes.

m Inspect slope drainage for accumulations of debris and sediment.
| e — — = ==
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Slope Drains EC-11

= Remove built up sediment from entrances and outlets as required. Flush drains if necessary;
capture and settle out sediment from discharge.

m Make sure water is not ponding onto inappropriate areas (e.g., active traffic lanes, material
storage areas, etc.).

= Pipe anchors must be checked to ensure that the pipe remains anchored to the slope. Install
additional anchors if pipe movement is detected.

References
Draft — Sedimentation and Erosion Control, An Inventory of Current Practices, U.S.E.P.A., April
1990.

Metzger, M.E. 2004. Managing mosquitoes in stormwater treatment devices. University of
California Division of Agriculture and Natural Resources, Publication 8125. On-line: http://
anrcatalog.ucdavis.edu/pdf/8125.pdf

National Association of Home Builders (NAHB). Stormwater Runoff & Nonpoint Source
Pollution Control Guide for Builders and Developers. National Association of Home Builders,
Washington, D.C., 1995

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Streambank Stabilization

EC-12

Description and Purpose

Stream channels, streambanks, and associated riparian areas
are dynamic and sensitive ecosystems that respond to changes
in land use activity. Streambank and channel disturbance
resulting from construction activities can increase the stream’s
sediment load, which can cause channel erosion or
sedimentation and have adverse affects on the biotic system.
BMPs can reduce the discharge of sediment and other
pollutants to minimize the impact of construction activities on
watercourses. Streams on the 303(d) list and listed for
sediment may require numerous measures to prevent any
increases in sediment load to the stream.

Suitable Applications

These procedures typically apply to all construction projects
that disturb or occur within stream channels and their
associated riparian areas.

Limitations

Specific permit requirements or mitigation measures such as
Regional Water Quality Control Board (RWQCB) 401
Certification, U.S. Army Corps of Engineers 404 permit and
approval by California Department of Fish and Game supercede
the guidance in this BMP.

s If numerical based water quality standards are mentioned
in any of these and other related permits, testing and
sampling may be required. Streams listed as 303(d)
impaired for sediment, silt, or turbidity, are required to

Categories

EC  Erosion Control |
SE  Sediment Control [x]
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater =

Management Control

WM Waste Management and
Materials Pollution Control

Legend:
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Combination of erosion and
sediment controls.
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Streambank Stabilization EC-12

conduct sampling to verify that there is no net increase in sediment load due to construction
activities.

Implementation

Planning

= Proper planning, design, and construction techniques can minimize impacts normally
associated with in stream construction activities. Poor planning can adversely affect soil,
fish, wildlife resources, land uses, or land users. Planning should take into account:
scheduling; avoidance of in-stream construction; minimizing disturbance area and
construction time period; using pre-disturbed areas; selecting crossing location; and
selecting equipment.

Scheduling

= Construction activities should be scheduled according to the relative sensitivity of the
environmental concerns and in accordance with EC-1, Scheduling. Scheduling
considerations will be different when working near perennial streams vs. ephemeral streams
and are as follows.

= When in-stream construction is conducted in a perennial stream, work should optimally be
performed during the rainy season. This is because in the summer, any sediment-containing
water that is discharged into the watercourse will cause a large change in both water clarity
and water chemistry. During the rainy season, there is typically more and faster flowing
water in the stream so discharges are diluted faster. However, should in-stream work be
scheduled for summer, establishing an isolation area, or diverting the stream, will
significantly decrease the amount of sediment stirred up by construction work. Construction
work near perennial streams should optimally be performed during the dry season (see
below).

= When working in or near ephemeral streams, work should be performed during the dry
season. By their very nature, ephemeral streams are usually dry in the summer, and
therefore, in-stream construction activities will not cause significant water quality problems.
However, when tying up the site at the end of the project, wash any fines (see Washing
Fines) that accumulated in the channel back into the bed material, to decrease pollution
from the first rainstorm of the season.

= When working near ephemeral or perennial streams, erosion and sediment controls (see silt
fences, straw bale barriers, etc.) should be implemented to keep sediment out of stream
channel.

Minimize Disturbance

= Minimize disturbance through: selection of the narrowest crossing location; limiting the
number of equipment trips across a stream during construction; and, minimizing the
number and size of work areas (equipment staging areas and spoil storage areas). Place
work areas at least 50 ft from stream channel. Field reconnaissance should be conducted
during the planning stage to identify work areas.

Use of Pre-Disturbed Areas

= Locate project sites and work areas in areas disturbed by prior construction or other activity
when possible.

—
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Stream_bank Stabiligation EC-12

Selection of Project Site
» Avoid steep and unstable banks, highly erodible or saturated soils, or highly fractured rock.

= Select project site that minimizes disturbance to aquatic species or habitat.

Equipment Selection

» Select equipment that reduces the amount of pressure exerted on the ground surface, and
therefore, reduces erosion potential and/or use overhead or aerial access for transporting
equipment across drainage channels. Use equipment that exerts ground pressures of less
than 5 or 6 Ib/in?, where possible. Low ground pressure equipment includes: wide or high
flotation tires (34 to 72 in. wide); dual tires; bogie axle systems; tracked machines;
lightweight equipment; and, central tire inflation systems.

Streambank Stabilization
Preservation of Existing Vegetation
= Preserve existing vegetation in accordance with EC-2, Preservation of Existing Vegetation.

In a streambank environment, preservation of existing vegetation provides the following
benefits.

Water Quality Protection

m Vegetated buffers on slopes trap sediment and promote groundwater recharge. The buffer
width needed to maintain water quality ranges from 15 to 100 ft. On gradual slopes, most of
the filtering occurs within the first 30 ft. Steeper slopes require a greater width of vegetative
buffer to provide water quality benefits.

Streambank Stabilization

m The root system of riparian vegetation stabilizes streambanks by increasing tensile strength
in the soil. The presence of vegetation modifies the moisture condition of slopes
(infiltration, evapo transpiration, interception) and increases bank stability.

Riparian Habitat

= Buffers of diverse riparian vegetation provide food and shelter for riparian and aquatic
organisms. Minimizing impacts to fisheries habitat is a major concern when working near
streams and rivers. Riparian vegetation provides shade, shelter, organic matter (leaf
detritus and large woody debris), and other nutrients that are necessary for fish and other
aquatic organisms. Buffer widths for habitat concerns are typically wider than those
recommended for water quality concerns (100 to 1500 ft).

= When working near watercourses, it is important to understand the work site’s placement in
the watershed. Riparian vegetation in headwater streams has a greater impact on overall
water quality than vegetation in downstream reaches. Preserving existing vegetation
upstream is necessary to maintain water quality, minimize bank failure, and maximize
riparian habitat, downstream of the work site.

Limitations

s Local county and municipal ordinances regarding width, extent and type of vegetative buffer
required may exceed the specifications provided here; these ordinances should be
investigated prior to construction.

P TS
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Streambank St_abilization EC-12

Streambank Stabilization Specific Installation

= As a general rule, the width of a buffer strip between a road and the stream is recommended
to be 50 ft plus four times the percent slope of the land, measured between the road and the
top of stream bank.

Hydraulic Mulch
» Apply hydraulic mulch on disturbed streambanks above mean high water level in accordance
with EC-3, Hydraulic Mulch to provide temporary soil stabilization.

Limitations

» Do not place hydraulic mulch or tackifiers below the mean high water level, as these
materials could wash into the channel and impact water quality or possibly cause
eutrophication (eutrophication is an algal bloom caused by excessively high nutrient levels in
the water).

Hydroseeding
m Hydroseed disturbed streambanks in accordance with EC-4, Hydroseeding.

Limitations
= Do not place tackifiers or fertilizers below the mean high water level, as these materials
could wash into the channel and impact water quality or possibly cause eutrophication.

Soil Binders

= Apply soil binders to disturbed streambanks in accordance with EC-5, Soil Binders.

Limitations

= Do not place soil binders below the mean high water level. Soil binder must be
environmentally benign and non-toxic to aquatic organisms.

Straw Mulch
= Apply straw mulch to disturbed streambanks in accordance with EC-6, Straw Mulch.

Limitations
= Do not place straw mulch below the mean high water level, as this material could wash into
the channel and impact water quality or possibly cause eutrophication.

Geotextiles and Mats

» Install geotextiles and mats as described in EC-7, Geotextiles and Mats, to stabilize disturbed
channels and streambanks. Not all applications should be in the channel, for example,
certain geotextile netting may snag fish gills and are not appropriate in fish bearing streams.
Geotextile fabrics that are not biodegradable are not appropriate for in stream use.
Additionally, geotextile fabric or blankets placed in channels must be adequate to sustain
anticipated hydraulic forces.

Earth Dikes, Drainage Swales, and Lined Ditches

= Convey, intercept, or divert runoff from disturbed streambanks using EC-9, Earth Dikes and
Drainage Swales.

e —— I
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Streambank S_tabilization EC-12

Limitations
= Do not place earth dikes in watercourses, as these structures are only suited for intercepting
sheet flow, and should not be used to intercept concentrated flow.

B A;?p_ro;_)riately sized velocity dissipation devices (EC-10) must be placed at outlets to
minimize erosion and scour.

Velocity Dissipation Devices

® P}ace velocity dissipation devices at outlets of pipes, drains, culverts, slope drains, diversion
ditches, swales, conduits or channels in accordance with EC-10, Velocity Dissipation
Devices.

Slope Drains

m  Use slope drains to intercept and direct surface runoff or groundwater into a stabilized
watercourse, trapping device or stabilized area in accordance with EC-11, Slope Drains.

Limitations
m Appropriately sized outlet protection and velocity dissipation devices (EC-10) must be
placed at outlets to minimize erosion and scour.

Streambank Sediment Control

Silt Fences

= Install silt fences in accordance with SE-1, Silt Fence, to control sediment. Silt fences should
only be installed where sediment laden water can pond, thus allowing the sediment to settle
out.

Fiber Rolls

» Install fiber rolls in accordance with SE-5, Fiber Rolls, along contour of slopes above the
high water level to intercept runoff, reduce flow velocity, release the runoff as sheet flow and
provide removal of sediment from the runoff. In a stream environment, fiber rolls should be
used in conjunction with other sediment control methods such as SE-1, Silt Fence or SE-9
Straw Bale Barrier. Install silt fence, straw bale barrier, or other erosion control method
along toe of slope above the high water level.

Gravel Bag Berm

= A gravel bag berm or barrier can be utilized to intercept and slow the flow of sediment laden
sheet flow runoff in accordance with SE-6, Gravel Bag Berm. In a stream environment
gravel bag barriers can allow sediment to settle from runoff before water leaves the
construction site and can be used to isolate the work area from the live stream.

Limitations
m Gravel bag barriers are not recommended as a perimeter sediment control practice around
streams.

Straw Bale Barrier

m Install straw bale barriers in accordance with SE-9, Straw Bale Barrier, to control sediment.
Straw bale barriers should only be installed where sediment laden water can pond, thus
allowing the sediment to settle out. Install a silt fence in accordance with SE-1, Silt Fence,

S — _—
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Streamgank Stabilization_ EC-12

on down slope side of straw bale barrier closest to stream channel to provide added
sediment control.

Rock Filter
Description and Purpose

Rock filters are temporary erosion control barriers composed of rock that is anchored in place.
Rock filters detain the sediment laden runoff, retain the sediment, and release the water as sheet
flow at a reduced velocity. Typical rock filter installations are illustrated at the end of this BMP.

Applications
= Near the toe of slopes that may be subject to flow and rill erosion.

Limitations
» Inappropriate for contributing drainage areas greater than 5 acres.

m  Requires sufficient space for ponded water.

s Ineffective for diverting runoff because filters allow water to slowly seep through.
m  Rock filter berms are difficult to remove when construction is complete.

= Unsuitable in developed areas or locations where aesthetics is a concern.

Specifications
= Rock: open graded rock, 0.75 to 5 in. for concentrated flow applications.

m  Woven wire sheathing: 1 in. diameter, hexagonal mesh, galvanized 20gauge (used with rock
filters in areas of concentrated flow).

= In construction traffic areas, maximum rock berm heights should be 12 in. Berms should be

constructed every 300 ft on slopes less than 5%, every 200 ft on slopes between 5% and 10%,
and every 100 ft on slopes greater than 10%.

Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

= Reshape berms as needed and replace lost or dislodged rock, and filter fabric.

= Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

E— o
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Streampank Stabilizatio_n EC-12

K-rail
Description and Purpose

This is temporary sediment control that uses K-rails to form the sediment deposition area, or to
isolate the near bank construction area. Install K-rails at toe of slope in accordance with
procedures described in NS-5, Clear Water Diversion.

Barriers are placed end to end in a pre-designed configuration and gravel filled bags are used at
the toe of the barrier and at their abutting ends to seal and prevent movement of sediment
beneath or through the barrier walls.

Appropriate Applications
= This technique is useful at the toe of embankments, cuts or fills slopes.

Limitations
s The K-rail method should not be used to dewater a project site, as the barrier is not
watertight.

Implementation
m Refer to NS-5, Clear Water Diversion, for implementation requirements.

Instream Construction Sediment Control

There are three different options currently available for reducing turbidity while working in a
stream or river. The stream can be isolated from the area in which work is occurring by means
of a water barrier, the stream can be diverted around the work site through a pipe or temporary
channel, or one can employ construction practices that minimize sediment suspension.

Whatever technique is implemented, an important thing to remember is that dilution can
sometimes be the solution. A probable “worst time” to release high TSS into a stream system
might be when the stream is very low; summer low flow, for example. During these times, the
flow may be low while the biological activity in the stream is very high. Conversely, the addition
of high TSS or sediment during a big storm discharge might have a relatively low impact,
because the stream is already turbid, and the stream energy is capable of transporting both
suspended solids, and large quantities of bedload through the system. The optimum time to
“pull” in-stream structures may be during the rising limb of a storm hydrograph.

Techniques to minimize Total Suspended Solids (TSS)

= Padding - Padding laid in the stream below the work site may trap some solids that are
deposited in the stream during construction. After work is done, the padding is removed
from the stream, and placed on the bank to assist in re-vegetation.

s Clean, washed gravel - Using clean, washed gravel decreases solid suspension, as there
are fewer small particles deposited in the stream.

= Excavation using a large bucket - Each time a bucket of soil is placed in the stream, a
portion is suspended. Approximately the same amount is suspended whether a small
amount of soil is placed in the stream, or a large amount. Therefore, using a large excavator
bucket instead of a small one, will reduce the total amount of soil that washes downstream.
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Streamb_ank Stabilization EC-12

s Use of dozer for backfilling - Using a dozer for backfilling instead of a backhoe follows
the same principles — the fewer times soil is deposited in the stream, the less soil will be
suspended.

s Partial dewatering with a pump - Partially dewatering a stream with a pump reduces
the amount of water, and thus the amount of water that can suspend sediment.

Washing Fines
Definition and Purpose

= Washing fines is an “in-channel” sediment control method, which uses water, either from a
water truck or hydrant, to wash stream fines that were brought to the surface of the channel
bed during restoration, back into the interstitial spaces of the gravel and cobbles.

» The purpose of this technique is to reduce or eliminate the discharge of sediment from the
channel bottom during the first seasonal flow. Sediment should not be allowed into stream
channels; however, occasionally in-channel restoration work will involve moving or
otherwise disturbing fines (sand and silt sized particles) that are already in the stream,
usually below bankfull discharge elevation. Subsequent re-watering of the channel can
result in a plume of turbidity and sedimentation.

»  This technique washes the fines back into the channel bed. Bedload materials, including
gravel cobbles, boulders and those fines, are naturally mobilized during higher storm flows.
This technique is intended to delay the discharge until the fines would naturally be
mobilized.

Appropriate Applications
» This technique should be used when construction work is required in channels. It is

especially useful in intermittent or ephemeral streams in which work is performed “in the
dry”, and which subsequently become re-watered.

Limitations
m  The stream must have sufficient gravel and cobble substrate composition.

= The use of this technique requires consideration of time of year and timing of expected
stream flows.

»  The optimum time for the use of this technique is in the fall, prior to winter flows.

» Consultation with, and approval from the Department of Fish and Game and the Regional
Water Quality Control Board may be required.

Implementation
= Apply sufficient water to wash fines, but not cause further erosion or runoff.

= Apply water slowly and evenly to prevent runoff and erosion.

» Consult with Department of Fish and Game and the Regional Water Quality Control Board
for specific water quality requirements of applied water (e.g. chlorine).
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Inspection and Maintenance
= None necessary

Costs
Cost may vary according to the combination of practices implemented.

Inspection and Maintenance

» Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion of rain events until
final stabilization is achieved.

» Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

®= Inspect and repair equipment (for damaged hoses, fittings, and gaskets).

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, An Inventory of Current Practices (Draft),
UESPA, 1990.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
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Reserved EC-13

; Categories
BMP Factsheet removed in 2009.

Formerly PAM. See SE-11, Active Treatment Systems. EC  Erosion Control
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
| Primary Category
X] seconda ry Category

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacleria

Qil and Grease
Organics

Potential Alternatives
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Compost Blanket

EC-14

Description and Purpose

A compost blanket is applied to slopes and earth disturbed
areas to prevent erosion, and in some cases, increase
infiltration and/or establish vegetation. The compost blanket
can be applied by hand, conveyor system, compost spreader, or
pneumatic delivery (blower) system. The blanket thickness is
determined from the slope steepness and anticipated
precipitation. A compost blanket protects the soil surface from
raindrop erosion, particularly rills and gullies that may form
under other methods of erosion control.

A compost blanket, if properly installed, can be very successful
at vegetation establishment, weed suppression and erosion
control. The compost blanket comes into direct contact with
the underlying soil, reducing rill formation. Furthermore,
compost provides organic matter and nutrients important for
vegetation growth. The compost blanket provides soil structure
that allows water to infiltrate the soil surface and retain
moisture, which also promotes seed germination and
vegetation growth, in addition to reducing runoff.

Compost is typically derived from combinations of feedstocks,
biosolids, leaf and yard trimmings, manure, wood, or mixed
solid waste. Many types of compost are products of municipal
recycle or "Greenwaste" programs. Compost is organic and
biodegradable and can be left onsite. There are many types of
compost with a variety of properties with specific functions, and
accordingly, compost selection is an important design
consideration in the application of this type of erosion control.

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and

i Materials Pollution Control

Legend:
%] Primary Category
[X] secondary Category

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-4 Hydroseeding

EC-5 Soil Binders

EC-7 Geotextiles and Mats
EC-8 Wood Mulching
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Compost Blanket EC-14

Suitable Applications
A compost blanket is appropriate for slopes and earth disturbed areas requiring protection until
permanent stabilization is established. A compost blanket can also used in combination with

temporary and/or permanent seeding strategies to enhance plant establishment. Examples
include:

= Rough-graded areas that will remain inactive for longer than 14 days

= Soil stockpiles

» Slopes with exposed soil between existing vegetation such as trees or shrubs
= Slopes planted with live, container-grown vegetation

m Disturbed areas where plants are slow to develop

A compost blanket is typically used on slopes of 2:1 (H:V) or gentler. However, a compost
blanket can be effective when applied to slopes as steep as 1:1 (H:V) with appropriate design
considerations including slope length, blanket thickness, adding components such as a tackifier,
or using compost blankets in conjunction with other techniques, such as compost socks and
berms or fiber rolls.

Compost can be pre-seeded prior to application to the soil (recommended by the EPA for
construction site stormwater runoff control) or seeded after the blanket has been installed. The
compost medium can also remove pollutants in stormwater including heavy metals; oil and
grease; and hydrocarbons (USEPA, 1998).

Limitations
= Compost can potentially leach nutrients (dissolved phosphorus and nitrogen) into runoff

and potentially impact water quality. Compost should not be used directly upstream from
nutrient impaired waterbodies (Adams et. al, 2008).

s Compost may also contain other undesirable constituents that are detrimental to water
quality. Carefully consider the qualifications and experience of any compost
producer/supplier.

= A compost blanket applied by hand is more time intensive and potentially costly. Using a
pneumatic blower truck is the recommended cost effective method of application.

»  When blowers are used, the treatment areas should be within 300 ft of a road or surface
capable of supporting trucks.

= Wind may limit application of compost and result in application to undesired locations.
= Compost blankets should not be applied in areas of concentrated flows.

» Steeper slopes may require additional blanket thickness and other stability measures such as
using tackifiers or slope interruption devices (compost socks and berms, or fiber rolls). The
same applies for sites with high precipitation totals or during the rainy season.

S A
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Compost Blanket EC-14

Implementation
» Additional guidance on the comparison and selection of temporary slope stabilization

methods is provided in Appendix F of the Handbook.

Compost Materials

California Compost Regulations (Title 14, California Code of Regulations, Division 7,
Chapter 3.1, Article 7, Section 17868.3) define and require a quality of compost for
application. Compost should comply with all physical and chemical requirements. Specific
requirements are provided in Table 1 below, taken from Caltrans Standard Special Provision
10-1 (SSP 10-1), Erosion Control (Compost Blanket).

The compost producer should be fully permitted as specified under the California Integrated
Waste Management Board, Local Enforcement Agencies and any other State and Local
Agencies that regulate Solid Waste Facilities. If exempt from State permitting requirements,
the composting facility should certify that it follows guidelines and procedures for
production of compost meeting the environmental health standards of Title 14, California
Code of Regulations, Division 7, Chapter 3.1, Article 7.

The compost producer should be a participant in United States Composting Council's Seal of
Testing Assurance program.

Compost moisture should be considered for composition quality and application purposes.
A range of 30-50% is typical. Compost that is too dry is hard to apply and compost that is
too wet is more difficult (and more expensive) to transport. For arid or semi-arid areas, or
for application during the dry season, use compost with greater moisture content than areas
with wetter climates. For wetter or more humid climates or for application during the wet
season, drier composts can be used as the compost will absorb moisture from the ambient
air.

Organic content of the compost is also important and should range from 30 to 65%
depending on site conditions.

Compost should be high-quality mature compost. Immature compost can potentially leach
nutrients.

Compost should not be derived from mixed municipal solid waste and should be free of
visible contaminants.

Compost should not contain paint, petroleum products, pesticides or any other chemical
residues harmful to animal life or plant growth. Metal concentrations in compost should not
exceed the maximum metal concentrations listed under Title 14, California Code of
Regulations, Division 7, Chapter 3.1, Section 17868.2.

Compost should not possess objectionable odors.

Compost should be weed free.

November 2009 California Stormwater BMP Handbook 3of6
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Compost Blanket EC-14

— =
Table 1. Physical/Chemical Requirements of Compost
Reference - Caltrans SSP-10 Erosion Control Blanket (Compost)
Property Test Method Requirement
*TMECC 04.11-A
pH Elastometric pH 1:5 Slurry Method 6.0-8.0
pH Units
TMECC 04.10-A
Soluble Salts Electrical Conductivity 1:5 Slurry Method 0-10.0
dS/m (mmhos/cm)
TMECC 03.09-A
Moisture Content Total Solids & Moisture at 70+/- 5 deg C 30-60
% Wet Weight Basis
. TMECC 05.07-A
Orggrtl):tﬁetltter Loss-On-Ignition Organic Matter Method (LOI) 30-65
% Dry Weight Basis
TMECC 05.05-A
Maturity Germination and Vigor
Seed Emergence gg o ﬁve
Seedling Vigor RELOUNS
% Relative to Positive Control
TMECC 05.08-B
Stability Carbon Dioxide Evolution Rate 8 or below
mg CO.-C/g OM per day
100% Passing, 3 inch
TMECC 02.02-B 90-100% Passing, 1 inch
Particle Size Sample Sieving for Aggregate Size Classification 65-100% Passing, 3/4 inch
% Dry Weight Basis 0 - 75% Passing, 1/4 inch
Maximum length 6 inches
TMECC 07.01-B
Pathogen Fecal Coliform Bacteria Pass
< 1000 MPN/gram dry wt.
Pathogen TMRECC 07.00-B
Salmonella Pass
< 3 MPN/4 grams dry wt.
TMECC 02.02-C
A : Man Made Inert Removal and Classification: Combined Total:
Physical Contaminants Plastic, Glass and Metal <1.0
% > 4mm fraction
TMECC 02.02-C
Man Made Inert Removal and Classification:
Physical Contaminants Sharps (Sewing needles, straight pins and hypodermic None Detected
needles)
% > 4mm fraction
*TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the United States

Department of Agriculture and the United States Compost Council (USCC).
Installation

m Prior to compost application, prepare the slope by removing loose rocks, roots, stumps, and
other debris greater than 2” in diameter. Prepare the slope area surface by scarifying or
track walking/roughening if necessary.

= Select method to apply the compost blanket. A pneumatic blower is most cost effective and
most adaptive in applying compost to steep, rough terrain, and hard to reach locations.

= A compost blanket thickness of 1” to 4” should be applied to slopes of 2:1 (H:V) or gentler,
based on site-specific conditions. Increase blanket thickness with increased slope steepness
and/or during installation during the rainy season (for example, 2” to 3” should be used for a

e ___
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Compost Blanket EC-14

3:1 slope, while 1” to 2” can be used for a 4:1 slope). Erosion control using a compost blanket
is not recommended for slopes greater than 1:1 (H:V).

» For steeper slopes, tackifiers should be utilized and/or other stabilization techniques
employed. For example, compost socks or berms can be installed at intervals over the
compost blanket (in a similar manner as Fiber Rolls, SE-5).

s Compost socks or berms (or equivalent linear sediment control BMP) should be placed at
the top and/or bottom of the slope for additional erosion control performance.

» For optimum vegetation establishment, a blanket thickness of 1” to 2” is recommended. If
vegetation establishment is not the primary function of the compost blanket, a thicker
blanket may be recommended based on slope or rainfall conditions.

= Evenly distribute compost on the soil surface to the desired blanket thickness (1/2” to 4” as
calculated prior based on site conditions and objectives). Even distribution is an important
factor in preventing future rill and gully erosion.

= The compost blanket should extend 3 to 6 feet over the top of the shoulder of the slope. A
compost sock or compost berm can be used at the top of the slope as an auxiliary technique
to prevent runoff from flowing underneath the compost blanket.

m Use additional anchoring and erosion control BMPs in conjunction of the compost blanket
as needed.

Costs

The cost associated with a compost blanket is similar to that of a straw mat and generally less
expensive than a geotextile blanket (USEPA, 2009). Caltrans has provided a recent estimate for
$5,000 to $8,000 per acre for application of an unseeded 1 inch compost blanket (Caltrans
Compost Specifications, 2009). Recently obtained vendor costs indicate that proprietary blends
of compost that are seeded and contain a nutrient rich “tackifier” can cost approximately $0.35

per square foot, or approximately $15,000 per acre for a 2 inch blanket. Application by hand is
more time intensive and likely more costly.

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weeKkly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= Areas where erosion is evident, another layer of compost should be reapplied as soon as
possible. It may be necessary to install an additional type of stormwater BMP at the top of

slope or as a slope interrupter to control flow, such as a fiber roll (SE-5) or compost sock
(SE-11).

= Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication of BMPs.

»  Limit or prohibit foot traffic to minimize damage to BMP or impede vegetation
establishment.

= — T —r T
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Soil Preparation/Roughening

EC-15

Categories

EC Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

X &

WM

Description and Purpose

Soil Preparation/Roughening involves assessment and
preparation of surface soils for BMP installation. This can
include soil testing (for seed base, soil characteristics, or
nutrients), as well as roughening surface soils by mechanical
methods (including sheepsfoot rolling, track walking,
scarifying, stair stepping, and imprinting) to prepare soil for
additional BMPs, or to break up sheet flow. Soil Preparation
can also involve tilling topsoil to prepare a seed bed and/or
incorporation of soil amendments, to enhance vegetative
establishment.

Suitable Applications

Soil preparation: Soil preparation is essential to proper
vegetative establishment. In particular, soil preparation (i.e.
tilling, raking, and amendment) is suitable for use in
combination with any soil stabilization method, including
RECPs or sod. Soil preparation should not be confused with
roughening.

Roughening: Soil roughening is generally referred to as track
walking (sometimes called imprinting) a slope, where treads
from heavy equipment run parallel to the contours of the slope
and act as mini terraces. Soil preparation is most effective
when used in combination with erosion controls. Soil
Roughening is suitable for use as a complementary process for
controlling erosion on a site. Roughening is not intended to be
used as a stand-alone BMP, and should be used with perimeter
controls, additional erosion control measures, grade breaks,
and vegetative establishment for maximum effectiveness.
Roughening is intended to only affect surface soils and should
not compromise slope stability or overall compaction. Suitable
applications for soil roughening include:

Legend:
| Primary Category
[X] secondary Category

Targeted Constituents

Sediment |
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-3 Hydraulic Mulch
EC-5 Soil Binders
EC-7 Geotextiles and Mats
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Soil Preparation/Roughening EC-15

! Alpng any disturbed slopes, including temporary stockpiles, sediment basins, or compacted
soil diversion berms and swales.

= Roughening should be used in combination with hydraulically applied stabilization methods,
compost blanket, or straw mulch; but should not be used in combination with RECPs or sod
because roughening is intended to leave terraces on the slope.

Limitations

» Preparation and roughening must take place prior to installing other erosion controls (such
as hydraulically applied stabilizers) or sediment controls (such as fiber rolls) on the faces of
slopes.

» In such cases where slope preparation is minimal, erosion control/revegetation BMPs that
do not require extensive soil preparation - such as hydraulic mulching and seeding
applications - should be employed.

»  Consideration should be given to the type of erosion control BMP that follows surface
preparation, as some BMPs are not designed to be installed over various types of
tillage/roughening, i.e., RECPs (erosion control blankets) should not be used with soil
roughening due to a “bridging” effect, which suspends the blanket above the seed bed.

m Surface roughness has an effect on the amount of mulch material that needs to be applied,
which shows up as a general increase in mulch material due to an increase in surface area
(Topographic Index -see EC-3 Hydraulic Mulching).

Implementation
» Additional guidance on the comparison and selection of temporary slope stabilization
methods is provided in Appendix F of the Handbook.

General

A roughened surface can significantly reduce erosion. Based on tests done at the San Diego
State Erosion Research Laboratory, various roughening techniques on slopes can result in a 12 -
76% reduction in the erosion rate versus smooth slopes.

Materials

Minimal materials are required unless amendments and/or seed are added to the soil. The
majority of soil roughening/preparation can be done with equipment that is on hand at a normal
construction site, such as bull dozers and compaction equipment.

Installation Guidelines

Soil Preparation

s Where appropriate or feasible, soil should be prepared to receive the seed by disking or
otherwise scarifying the surface to eliminate crust, improve air and water infiltration and
create a more favorable environment for germination and growth.

= Based upon soil testing conducted, apply additional soil amendments (e.g. fertilizers,
additional seed) to the soil to help with germination. Follow EC-4, Hydroseeding, when
selecting and applying seed and fertilizers.
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Soil Prﬂ:aration / Rougl'lening EC-15

Cut Slope Roughening:

Stair-step grade or groove the cut slopes that are steeper than 3:1.

Use stair-step grading on any erodible material soft enough to be ripped with a bulldozer.
Slopes consisting of soft rock with some subsoil are particularly suited to stair-step grading.

Make the vertical cut distance less than the horizontal distance, and slightly slope the
horizontal position of the "step" in toward the vertical wall.

Do not make individual vertical cuts more than 2 feet (0.6 m) high in soft materials or more
than 3 feet (0.9 m) high in rocky materials.

Groove the slope using machinery to create a series of ridges and depressions that run across
the slope, on the contour.

Fill Slope Roughening:

Place on fill slopes with a gradient steeper than 3:1 in lifts not to exceed 8 inches (0.2 m),
and make sure each lift is properly compacted.

Ensure that the face of the slope consists of loose, uncompacted fill 4-6 inches (0.1-0.2 m)
deep.

Use grooving or tracking to roughen the face of the slopes, if necessary.

Do not blade or scrape the final slope face.

Roughening for Slopes to be Mowed:

Slopes which require mowing activities should not be steeper than 3:1.

Roughen these areas to shallow grooves by track walking, scarifying, sheepsfoot rolling, or
imprinting.

Make grooves close together (less than 10 inches), and not less than 1 inch deep, and
perpendicular to the direction of runoff (i.e., parallel to the slope contours).

Excessive roughness is undesirable where mowing is planned.

Roughening With Tracked Machinery:

Limit roughening with tracked machinery to soils with a sandy textural component to avoid
undue compaction of the soil surface.

= Operate tracked machinery up and down the slope to leave horizontal depressions in the
soil. Do not back-blade during the final grading operation.

= Seed and mulch roughened areas as soon as possible to obtain optimum seed germination
and growth.

R — —
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Soil Preparation/Roughening EC-15

Costs

Costs are based on the additional labor of tracking or preparation of the slope plus the cost of
any required soil amendment materials.

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Check the seeded slopes for signs of erosion such as rills and gullies. Fill these areas slightly
above the original grade, then reseed and mulch as soon as possible.

= Inspect BMPs weekly during normal operations, prior to forecasted rain events, daily during
extended rain events, and after the conclusion of rain events.

References
Soil Stabilization BMP Research for Erosion and Sediment Controls: Cost Survey Technical
Memorandum, State of California Department of Transportation (Caltrans), July 2007.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Non-Vegetative Stabilization EC-16

Categories

EC  Erosion Control v
SE  Sediment Control
TR  Tracking Control

WE  Wind Erosion Control E3)

NS Non-Stormwater
Management Control

Waste Management and

Vi Materials Pollution Control

Legend:
™M Primary Category
Secondary Category

Targeted Constituents

Description and Purpose

; PRI Sediment %)
Non-vegetative stabilization methods are used for temporary or Nulrients
permanent stabilization of areas prone to erosion and should be Trash
used only where vegetative options are not feasible; examples i
include: glais
Bacteria

= Areas of vehicular or pedestrian traffic such as roads or Oil and Grease

paths; Organics

m  Arid environments where vegetation would not provide

timely ground coverage, or would require excessive
irrigation; Potential Alternatives
®  Rocky substrate, infertile or droughty soils where vegetation
would be difficult to establish; and
= Areas where vegetation will not grow adequately within the
construction time frame.

None

There are several non-vegetative stabilization methods and
selection should be based on site-specific conditions.

Decomposed Granite (DG) is a permanent erosion
protection method that consists of a layer of stabilized
decomposed granite placed over an erodible surface.

Degradable Mulches of various types (see EC-3, EC-6, EC-
8) can be used for temporary non-vegetative stabilization;
examples include straw mulch, compost, wood chips or
hydraulic mulch.

Geotextiles and Mats can be used for temporary non-vegetative
stabilization (see EC-7). These BMPs are typically manufactured
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Non-Vegetative Stabilization EC-16

from degradable or synthetic materials and are designed and specified based on their functional
longevity, i.e., how long they will persist and provide erosion protection. All geotextiles and
mats should be replaced when they exceed their functional longevity or when permanent
stabilization methods are instituted.

Gravel Mulch is a non-degradable erosion control product that is composed of washed and

screened coarse to very coarse gravel, 16 mm to 64 mm (0.6” - 2.5”), similar to an AASHTO No.
3 coarse aggregate.

Rock Slope Protection consists of utilizing large rock or rip-rap (4”- 24”) to stabilize slopes
with a high erosion potential and those subject to scour along waterways.

Soil Binders can be used for temporary non-vegetative stabilization (see EC-5). The key to
their use is functional longevity. In most cases, the soil binder will need to be routinely
monitored and re-applied to maintain an erosion-resistant coverage.

Suitable Applications

Non-vegetated stabilization methods are suitable for use on disturbed soil areas and on material
stockpiles that need to be temporarily or permanently protected from erosion by water and
wind. Non-vegetated stabilization should only be utilized when vegetation cannot be established
in the required timeframe, due to soil or climactic conditions, or where vegetation may be a
potential fire hazard.

Decomposed Granite (DG) and Gravel Mulch are suitable for use in areas where
vegetation establishment is difficult, on flat surfaces, trails and pathways, and when used in
conjunction with a stabilizer or tackifier, on shallow slopes (i.e., 10:1 [H:V]). DG and gravel can
also be used on shallow rocky slopes where vegetation cannot be established for permanent
erosion control.

Degradable Mulches can be used to cover and protect soil surfaces from erosion both in
temporary and permanent applications. In many cases, the use of mulches by themselves
requires routine inspection and re-application. See EC-3 Hydraulic Mulch, EC-6 Straw Mulch,
EC-8 Wood Mulch, or EC-14 Compost Blankets for more information.

Geotextiles and Mats can be used as a temporary stand-alone soil stabilization method.
Depending on material selection, geotextiles and mats can be a short-term (3 mos - 1 year) or
long-term (1-2 years) temporary stabilization method. For more information on geotextiles and
mats see EC-7 Geotextiles and Mats.

Rock Slope Protection can be used when the slopes are subject to scour or have a high
erosion potential, such as slopes adjacent to flowing waterways or slopes subject to overflow
from detention facilities (spillways).

Soil Binders can be used for temporary stabilization of stockpiles and disturbed areas not
subject to heavy traffic. See EC-5 Soil Binders for more information.
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Non-Vegetative Stabilization EC-16

Limitations

General

m Refer to EC-3, EC-6, EC-8, and EC-14 for limitations on use of mulches. Refer to EC-7 for
limitations on use of geotextiles and mats. Refer to EC-5 for limitations on use of Soil
Binders.

Decomposed Granite
= Not available in some geographic regions.

= If not tackified, material may be susceptible to erosion even on slight slopes (e.g., 30:1

[H:V]).
= Installed costs may be more expensive than vegetative stabilization methods.

Gravel Mulch
m Availability is limited in some geographic regions.

= If not properly screened and washed, can contain fine material that can erode and/or create
dust problems.

m If inadequately sized, material may be susceptible to erosion on sloped areas.
m  Pore spaces fill with dirt and debris over time; may provide a growing medium for weeds.

Rock Slope Protection
m Installation is labor intensive.

» Installed costs can be significantly higher than vegetative stabilization methods.
= Rounded stones may not be used on slopes greater than 2:1 [H:V].

Implementation
General

Non-vegetated stabilization should be used in accordance with the following general guidance:

= Should be used in conjunction with other BMPs, including drainage, erosion controls and
sediment controls.

m Refer to EC-3, EC-6, EC-8, and EC-14 for implementation details for mulches. Refer to EC-7
for implementation details for geotextiles and mats. Refer to EC-5 for implementation
details for soil binders.

= Non-vegetated stabilization measures should be implemented as soon as the disturbance in
the areas they are intended to protect has ceased.

= Additional guidance on the comparison and selection of temporary slope stabilization
methods is provided in Appendix F of the Handbook.

Decomposed Granite Stabilization
» If used for a road or path should be installed on a prepared base.
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Non-Vegetative Stabilization EC-16

m  Should be mixed with a stabilizer if used for roads or pathways, or on slope applications.

= Though porous it is recommended to prevent standing water on or next to a decomposed
granite road or pathway.

Gravel Mulch

= Should be sized based on slope, rainfall, and upgradient run-on conditions. Stone size
should be increased as potential for erosion increases (steeper slopes, high intensity
rainfall).

= If permanent, a weed control fabric should be placed prior to installation.
m  Should be installed at a minimum 2” depth.
= Should completely cover all exposed surfaces.

Rock Slope Protection

= Rock slope protection installation should follow Caltrans Standard Specification 72-2: Rock
Slope Protection. Refer to the specification for rock conformity requirements and
installation methods.

= When using rock slope protection, rock size and installation method should be specified by
an Engineer.

m A geotextile fabric should be placed prior to installation.

Costs

m Costs are highly variable depending not only on technique chosen, but also on materials
chosen within specific techniques. In addition, availability of certain materials will vary by
region/location, which will also affect the cost. Costs of mulches, geotextiles and mats, and
soil binders are presented in their respective fact sheets. Costs for decomposed granite,
gravel mulch stabilization and rock slope protection may be higher depending on location
and availability of materials. Caltrans has provided an estimate for gravel mulch of $10 -
$15/yd? in flat areas and $11 - $23/yd? on side slopes.

Inspection and Maintenance

General

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= For permanent installation, require inspection periodically and after major storm events to
look for signs of erosion or damage to the stabilization.

m All damage should be repaired immediately.

m Refer to EC-3, EC-6, EC-8, and EC-14 for inspection and maintenance requirements for
mulches. Refer to EC-7 for inspection and maintenance requirements for geotextiles and
mats. Refer to EC-5 for inspection and maintenance requirements for soil binders.

T S —. o
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Non-Vegetati\E Stabilization EC-16

Decomposed Granite and Gravel Mulch Stabilization
» Rake out and add decomposed granite or gravel as needed to areas subject to rill erosion.
Inspect upgradient drainage controls and repair/modify as necessary.

= Should remain stable under loose surface material. Any significant problem areas should be
repaired to restore uniformity to the installation.

References
Arid Zone Forestry: A Guide for Field Technicians. Food and Agriculture Organization of the
United Nations, 1989.

Design of Roadside Channels with Flexible Linings, Hydraulic Engineering Circular Number 15,
Third Edition, Federal Highway Administration, 2007.

Design Standards for Urban Infrastructure - Soft Landscape Design, Department of Territory
and Municipal Services - Australian Capital Territory http://www.tams.act.gov.au/work/
standards and procedures/design standards for urban infrastructure

Erosion and Sediment Control Handbook: A Guide for Protection of State Waters through the
use of Best Management Practices during Land Disturbing Activities, Tennessee Department of
Environment and Conservation, 2002.

Gravel Mulch, Landscape Architecture Non-Standard Specification 10-2, California Department
of Transportation (Caltrans), http://www.dot.ca.gov/hq/LandArch/roadside/detail-gm.htm

Maine Erosion and Sediment Control BMPs, DEPLW0588, Maine Department of
Environmental Protection: Bureau of Land and Water Quality, 2003.

National Menu of Best Management Practices, US Environmental Protection Agency, 2006.
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Limitations
» Do not use in streams, channels, drain inlets, or anywhere flow is concentrated.

= Do not use in locations where ponded water may cause a flooding hazard. Runoff typically
ponds temporarily on the upstream side of silt fence.

» Do not use silt fence to divert water flows or place across any contour line. Fences not
constructed on a level contour, or fences used to divert flow will concentrate flows resulting
in additional erosion and possibly overtopping or failure of the silt fence.

» Improperly installed fences are subject to failure from undercutting, overtopping, or
collapsing.

m Not effective unless trenched and keyed in.
= Not intended for use as mid-slope protection on slopes greater than 4:1 (H:V).
» Do not use on slopes subject to creeping, slumping, or landslides.

Implementation
General

A silt fence is a temporary sediment barrier consisting of woven geotextile stretched across and
attached to supporting posts, trenched-in, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote
sedimentation behind the fence.

The following layout and installation guidance can improve performance and should be
followed:

m  Use principally in areas where sheet flow occurs.

» Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

» The maximum length of slope draining to any point along the silt fence should be 200 ft or
less.

»  The maximum slope perpendicular to the fence line should be 1:1.

»  Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 fi2 of ponding area should be provided for every acre draining to the fence.

»  Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

»  Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

I — R R —
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Silt Fence SE-1

= Silt fences should remain in place until the disturbed area is permanently stabilized, after
which, the silt fence should be removed and properly disposed.

= Silt fence should be used in combination with erosion source controls up slope in order to
provide the most effective sediment control.

m  Beaware of local regulations regarding the type and installation requirements of silt fence,
which may differ from those presented in this fact sheet.

Design and Layout

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Woven geotextile material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of o °F to 120 °F.

= Layout in accordance with attached figures.

»  For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt fence. Additional protection may
be a chain link fence or a cable fence.

m  For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.

Standard vs. Heavy Duty Silt Fence

Standard Silt Fence
= Generally applicable in cases where the slope of area draining to the silt fence is 4:1
(H:V) or less.

m  Used for shorter durations, typically 5 months or less

m  Area draining to fence produces moderate sediment loads.
Heavy Duty Silt Fence

m Use is generally limited to 8 months or less.

= Area draining to fence produces moderate sediment loads.

= Heavy duty silt fence usually has 1 or more of the following characteristics, not
possessed by standard silt fence.

o Fence fabric has higher tensile strength.

o Fabric is reinforced with wire backing or additional support.

o Posts are spaced closer than pre-manufactured, standard silt fence products.
o Posts are metal (steel or aluminum)

Materials

Standard Silt Fence

= Silt fence material should be woven geotextile with a minimum width of 36 in. and a
minimum tensile strength of 100 Ib force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
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reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1 sec* and 0.15 sec in
conformance with the requirements in ASTM designation D4491.

Wood stakes should be commercial quality lumber of the size and shape shown on the plans.
Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable.

Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. long and

should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the
stakes together when joining two sections of fence should be 9 gauge or heavier wire.
Galvanizing of the fastening wire will not be required.

Heavy-Duty Silt Fence

Some silt fence has a wire backing to provide additional support, and there are products that
may use prefabricated plastic holders for the silt fence and use metal posts or bar
reinforcement instead of wood stakes. If bar reinforcement is used in lieu of wood stakes,
use number four or greater bar. Provide end protection for any exposed bar reinforcement
for health and safety purposes.

Installation Guidelines — Traditional Method

Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

A trench should be excavated approximately 6 in. wide and 6 in. deep along the line of the
proposed silt fence (trenches should not be excavated wider or deeper than necessary for
proper silt fence installation).

Bottom of the silt fence should be keyed-in a minimum of 12 in.

Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

When standard strength geotextile is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy—duty wire staples at least 1 in.
long. The mesh should extend into the trench.

When extra-strength geotextile and closer post spacing are used, the mesh support fence
may be eliminated.

Woven geotextile should be purchased in a long roll, then cut to the length of the barrier.
When joints are necessary, geotextile should be spliced together only at a support post, with
a minimum 6 in. overlap and both ends securely fastened to the post.

The trench should be backfilled with native material and compacted.

Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where, due to
specific site conditions, a 3 ft setback is not available, the silt fence may be constructed at the

L I R R
May 2011 California Stormwater BMP Handbook Portal 4 0of 8
Construction

www.casqa.org




_Silt Fent_:s SEi

toe of the slope, but should be constructed as far from the toe of the slope as practicable. Silt
fences close to the toe of the slope will be less effective and more difficult to maintain.

» Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

»  Cross barriers should be a minimum of /3 and a maximum of V2 the height of the linear
barrier.

m  See typical installation details at the end of this fact sheet.
Installation Guidelines - Static Slicing Method

m  Static Slicing is defined as insertion of a narrow blade pulled behind a tractor, similar to a
plow blade, at least 10 inches into the soil while at the same time pulling silt geotextile fabric
into the ground through the opening created by the blade to the depth of the blade. Once the
gerotextile is installed, the soil is compacted using tractor tires.

s This method will not work with pre-fabricated, wire backed silt fence.

m Benefits:

o Ease of installation (most often done with a 2 person crew). In addition,
installation using static slicing has been found to be more efficient on slopes, in
rocky soils, and in saturated soils.

o Minimal soil disturbance.

o Greater level of compaction along fence, leading to higher performance (i.e.
greater sediment retention).

o Uniform installation.

o Less susceptible to undercutting/undermining.

Costs
m It should be noted that costs vary greatly across regions due to available supplies and labor
costs.

= Average annual cost for installation using the traditional silt fence installation method
(assumes 6 month useful life) is $7 per linear foot based on vendor research. Range of cost
is $3.50 - $9.10 per linear foot.

m In tests, the slicing method required 0.33 man hours per 100 linear feet, while the trenched
based systems required as much as 1.01 man hours per linear foot.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

s Repair undercut silt fences.

May 2011 California Stormwater BMP Handbook Portal S5of 8

Construction
www.casqa.org



Silt Fence SE-1

m Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months. '

= Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed, and replaced with new silt fence barriers.

m Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

m Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence should be inspected and maintained regularly.

m Remove silt fence when upgradient areas are stabilized. Fill and compact post holes and
anchor trench, remove sediment accumulation, grade fence alignment to blend with adjacent
ground, and stabilize disturbed area.
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Sediment Basin SE-2

(a.k.a. “physical”) enhancements such as alternative outlet configurations or flow deflection
baffles increase detention time and other techniques such as outlet skimmers preferentially
drain flows with lower sediment concentrations. These “physical” enhancement techniques are
described in this fact sheet. To further enhance sediment removal particularly at sites with fine
soils or turbidity sensitive receiving waters, some projects may need to consider implementing
Active Treatment Systems (ATS) whereby coagulants and flocculants are used to enhance
settling and removal of suspended sediments. Guidance on implementing ATS is provided in
SE-11.

Suitable Applications

Sediment basins may be suitable for use on larger projects with sufficient space for constructing
the basin. Sediment basins should be considered for use:

m  Where sediment-laden water may enter the drainage system or watercourses
= On construction projects with disturbed areas during the rainy season

m At the outlet of disturbed watersheds between 5 acres and 775 acres and evaluated on a site by
site basis

m  Where post construction detention basins are required

m In association with dikes, temporary channels, and pipes used to convey runoff from
disturbed areas

Limitations

Sediment basins must be installed only within the property limits and where failure of the
structure will not result in loss of life, damage to homes or buildings, or interruption of use or
service of public roads or utilities. In addition, sediment basins are attractive to children and
can be very dangerous. Local ordinances regarding health and safety must be adhered to. If
fencing of the basin is required, the type of fence and its location should be shown in the SWPPP
and in the construction specifications.

= Asageneral guideline, sediment basins are suitable for drainage areas of 5 acres or more,
but not appropriate for drainage areas greater than 75 acres. However, the tributary area
should be evaluated on a site by site basis.

»  Sediment basins may become an “attractive nuisance” and care must be taken to adhere to
all safety practices. If safety is a concern, basin may require protective fencing,

= Sediment basins designed according to this fact sheet are only effective in removing
sediment down to about the silt size fraction. Sediment-laden runoff with smaller size
fractions (fine silt and clay) may not be adequately treated unless chemical (or other
appropriate method) treatment is used in addition to the sediment basin.

»  Basins with a height of 25 ft or more or an impounding capacity of 50 ac-ft or more must
obtain approval from California Department of Water Resources Division of Safety of Dams

(http://www.water.ca.gov/damsafety/).
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Sediment Basin SE-2

s Water that stands in sediment basins longer than 96 hours may become a source of
mosquitoes (and midges), particularly along perimeter edges, in shallow zones, in scour or
below-grade pools, around inlet pipes, along low-flow channels, and among protected
habitats created by emergent or floating vegetation (e.g. cattails, water hyacinth), algal mats,
riprap, etc.

»  Basins require large surface areas to permit settling of sediment. Size may be limited by the
available area.

Implementation
General

A sediment basin is a controlled stormwater release structure formed by excavation or by
construction of an embankment of compacted soil across a drainage way, or other suitable
location. It is intended to trap sediment before it leaves the construction site. The basin is a
temporary measure expected to be used during active construction in most cases and is to be
maintained until the site area is permanently protected against erosion or a permanent
detention basin is constructed.

Sediment basins are suitable for nearly all types of construction projects. Whenever possible,
construct the sediment basins before clearing and grading work begins. Basins should be
located at the stormwater outlet from the site but not in any natural or undisturbed stream. A
typical application would include temporary dikes, pipes, and/or channels to convey runoff to
the basin inlet.

Many development projects in California are required by local ordinances to provide a
stormwater detention basin for post-construction flood control, desilting, or stormwater
pollution control. A temporary sediment basin may be constructed by rough grading the post-
construction control basins early in the project.

Sediment basins if properly designed and maintained can trap a significant amount of the
sediment that flows into them. However, traditional basins do not remove all inflowing
sediment. Therefore, they should be used in conjunction with erosion control practices such as
temporary seeding, mulching, diversion dikes, etc., to reduce the amount of sediment flowing
into the basin.

Planning

To improve the effectiveness of the basin, it should be located to intercept runoff from the
largest possible amount of disturbed area. Locations best suited for a sediment basin are
generally in lower elevation areas of the site (or basin tributary area) where site drainage would
not require significant diversion or other means to direct water to the basin but outside
jurisdictional waterways. However, as necessary, drainage into the basin can be improved by
the use of earth dikes and drainage swales (see BMP EC-g). . The basin should not be located
where its failure would result in the loss of life or interruption of the use or service of public
utilities or roads.

Construct before clearing and grading work begins when feasible.

= Do not locate the basin in a jurisdictional stream.

N . ______
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Sediment Basin SE-2

s Basin sites should be located where failure of the structure will not cause loss of life, damage
to homes or buildings, or interruption of use or service of public roads or utilities.

= Basins with a height of 25 ft or more or an impounding capacity of 50 ac-ft must obtain
approval from the Division of Dam Safety. Local dam safety requirements may be more
stringent.

s Limit the contributing area to the sediment basin to only the runoff from the disturbed soil
areas. Use temporary concentrated flow conveyance controls to divert runoff from
undisturbed areas away from the sediment basin.

m The basin should be located: (1) by excavating a suitable area or where a low embankment
can be constructed across a swale, (2) where post-construction (permanent) detention
basins will be constructed, and (3) where the basins can be maintained on a year-round basis
to provide access for maintenance, including sediment removal and sediment stockpiling in
a protected area, and to maintain the basin to provide the required capacity.

Design

When designing a sediment basin, designers should evaluate the site constraints that could
affect the efficiency of the BMP. Some of these constraints include: the relationship between
basin capacity, anticipated sediment load, and freeboard, available footprint for the basin,
maintenance frequency and access, and hydraulic capacity and efficiency of the temporary outlet
infrastructure. Sediment basins should be designed to maximize sediment removal and to
consider sediment load retained by the basin as it affects basin performance.

Three Basin Design Options (Part A) are presented below along with a Typical
Sediment/Detention Basin Design Methodology (Part B). Regardless of the design option that is
selected, designers also need to evaluate the sediment basin capacity with respect to sediment
accumulation (See “Step 3. Evaluate the Capacity of the Sediment Basin”), and should

incorporate approaches identified in “Step 4. Other Design Considerations” to enhance basin
performance.

A) Basin Design Options:
Option 1:

Design sediment basin(s) using the standard equation:

4, =120
V.
Where:

(Eq.1)

As = Minimum surface area for trapping soil particles of a certain size

Vs = Settling velocity of the design particle size chosen (Vs = 0.00028 ft/s for a design
particle size of 0.01 mm at 68°F)

1.2 = Factor of safety recommended by USEPA to account for the reduction in basin
efficiency caused due to turbulence and other non ideal conditions.

I A
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Sediment Basin SE-2

0=CIA (Eq.2)

Where

Q = Peak basin influent flow rate measured in cubic feet per second (ft3/s)
C = Runoff coefficient (unitless)

I = Peak rainfall intensity for the 10-year, 6-hour rain event (in/hr)

A = Area draining into the sediment basin in acres

The design particle size should be the smallest soil grain size determined by wet sieve
analysis, or the fine silt sized (0.01 mm [or 0.0004 in.]) particle, and the Vs used should
be 100 percent of the calculated settling velocity.

This sizing basin method is dependent on the outlet structure design or the total basin
length with an appropriate outlet. If the designer chooses to utilize the outlet structure
to control the flow duration in the basin, the basin length (distance between the inlet and
the outlet) should be a minimum of twice the basin width; the depth should not be less
than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency (2 ft of
sediment storage, 2 ft of capacity). If the designer chooses to utilize the basin length
(with appropriate basin outlet) to control the flow duration in the basin, the basin length
(distance between the inlet and the outlet) should be a specifically designed to capture
100% of the design particle size; the depth should not be less than 3 ft nor greater than 5
ft for safety reasons and for maximum efficiency (2 ft of sediment storage, 2 ft of
capacity).

Basin design guidance provided herein assumes standard water properties (e.g.,
estimated average water temperature, kinematic viscosity, etc.) as a basis of the design.
Designers can use an alternative design (Option 3) with site specific water properties as
long as the design is as protective as Option 1.

The design guidance uses the peak influent flow rate to size sediment basins. Designers
can use an alternative design (Option 3) with site specific average flow rates as long as
the design is as protective as Option 1.

The basin should be located on the site where it can be maintained on a year-round basis
and should be maintained on a schedule to retain the 2 ft of capacity.

Option 2:

Design pursuant to local ordinance for sediment basin design and maintenance,
provided that the design efficiency is as protective or more protective of water quality
than Option 1.

Option 3:

The use of an equivalent surface area design or equation provided that the design
efficiency is as protective or more protective of water quality than Option 1.
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B) Typical Sediment/Detention Basin Design Methodology:

Design of a sediment basin requires the designer to have an understanding of the site
constraints, knowledge of the local soil (e.g., particle size distribution of potentially contributing
soils), drainage area of the basin, and local hydrology. Designers should not assume that a
sediment basin for location A is applicable to location B. Therefore, designers can use this
factsheet as guidance but will need to apply professional judgment and knowledge of the site to
design an effective and efficient sediment basin. The following provides a general overview of
typical design methodologies:

Step 1. Hydrologic Design

s Evaluate the site constraints and assess the drainage area for the sediment basin. Designers
should consider on- and off-site flows as well as changes in the drainage area associated with
site construction/disturbance. To minimize additional construction during the course of the
project, the designer should consider identifying the maximum drainage area when
calculating the basin dimensions.

s Ifalocal hydrology manual is not available it is recommended to follow standard rational
method procedures to estimate the flow rate. The references section of this factsheet
provides a reference to standard hydrology textbooks that can provide standard
methodologies. If local rainfall depths are not available, values can be obtained from
standard precipitation frequency maps from NOAA (downloaded from

http://www.wrce.dri.edu/pepnfreq.html).
Step 2. Hydraulic Design

s Calculate the surface area required for the sediment basin using Equation 1. In which the
flow rate is estimated for a 10-yr 6-hr event using rational method procedure listed in local
hydrology manual and Vs is estimated using Stokes Law presented in Equation 3.

V.=281d? (Eq.3)
Where
Vi = Settling velocity in feet per second at 68°F

d = diameter of sediment particle in millimeters (smallest soil grain size determined by
wet sieve analysis or fine silt (0.01 mm [or 0.0004 in.])

= In general the basin outlet design requires an iterative trial and error approach that
considered the maximum water surface elevation, the elevation versus volume (stage-
storage) relationship, the elevation verses basin outflow (a.k.a.-discharge) relationship, and
the estimated inflow hydrograph. To adequately design the basins to settle sediment, the
outlet configuration and associated outflow rates can be estimated by numerous
methodologies. The following provides some guidance for design the basin outlet:

m  An outlet should have more than one orifice.

= Anoutlet design typically utilizes multiple horizontal rows of orifices (approximately 3 or
more) with at least 2 orifices per row (see Figures 1 and 2 at the end of this fact sheet).

R I .
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Sediment Basin SE-2

= Orifices can vary in shape.

= Select the appropriate orifice diameter and number of perforations per row with the
objective of minimizing the number of rows while maximizing the detention time.

m The diameter of each orifice is typically a maximum of 3-4 inches and a minimum of
0.25-0.5 inches.

= If arectangular orifice is used, it is recommended to have minimum height of 0.5 inches
and a maximum height of 6 inches.

= Rows are typically spaced at three times the diameter center to center vertically with a
minimum distance of approximately 4 inches on center and a maximum distance of 1
foot on center.

» To estimate the outflow rate, each row is calculated separately based on the flow through
a single orifice then multiplied by the number of orifices in the row. This step is repeated
for each of the rows. Once all of the orifices are estimated, the total outflow rate versus
elevation (stage-discharge curve) is developed to evaluate the detention time within the
basin.

m Flow through a single orifice can be estimated using an Equation 4:
Q=BC' A(2gH)"™ (Eq.4)

Where

Q = Outflow rate in ft*/s

C’ = Orifice coefficient (unitless)

A = Area of the orifice (ft%)

g = acceleration due to gravity (f/s)

H = Head above the orifice (ft)

B = Anticipated Blockage or clogging factor (unitless), It is dependent on anticipated
sediment and debris load, trash rack configuration etc, so the value is dependent on
design engineers professional judgment and/or local requirements (B is never greater than
1 and a value of 0.5 is generally used)

m Care must be taken in the selection of orifice coefficient ("C""); 0.60 is most often
recommended and used. However, based on actual tests, Young and Graziano
(1989), "Outlet Hydraulics of Extended Detention Facilities for Northern Virginia
Planning District Commission", recommends the following:

s C’ = 0.66 for thin materials; where the thickness is equal to or less than the
orifice diameter, or

m C’ = 0.80 when the material is thicker than the orifice diameter

m If different sizes of orifices are used along the riser then they have to be sized such that
not more than 50 percent of the design storm event drains in one-third of the drawdown
time (to provide adequate settling time for events smaller than the design storm event)
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and the entire volume drains within 96 hours or as regulated by the local vector control
agency. If a basin fails to drain within 96 hours, the basin must be pumped dry.

» Because basins are not maintained for infiltration, water loss by infiltration should be
disregarded when designing the hydraulic capacity of the outlet structure.

s Floating Outlet Skimmer: The floating skimmer (see Figure 3 at the end of this fact sheet is
an alternative outlet configuration (patented) that drains water from upper portion of the
water column. This configuration has been used for temporary and permanent basins and
can improve basin performance by eliminating bottom orifices which have the potential of
discharging solids. Some design considerations for this alternative outlet device includes the
addition of a sand filter or perforated under drain at the low point in the basin and near the
floating skimmer. These secondary drains allow the basin to fully drain. More detailed
guidelines for sizing the skimmer can be downloaded from

http://www.fairclothskimmer.com/.

s Hold and Release Valve: An ideal sediment/detention basin would hold all flows to the
design storm level for sufficient time to settle solids, and then slowly release the storm
water. Implementing a reliable valve system for releasing detention basins is critical to
eliminate the potential for flooding in such a system. Some variations of hold and release
valves include manual valves, bladder devices or electrically operated valves. When a
precipitation event is forecast, the valve would be close for the duration of the storm and
appropriate settling time. When the settling duration is met (approximately 24 or 48 hours),
the valve would be opened and allow the stormwater to be released at a rate that does not
resuspend settled solids and in a non-erosive manner. If this type of system is used the valve
should be designed to empty the entire basin within 96 hours or as stipulated by local vector
control regulations.

Step 3. Evaluate the Capacity of the Sediment Basin

= Typically, sediment basins do not perform as designed when they are not properly
maintained or the sediment yield to the basin is larger than expected. As part of a good
sediment basin design, designers should consider maintenance cycles, estimated soil loss
and/or sediment yield, and basin sediment storage volume. The two equations below can be
used to quantify the amount of soil entering the basin.

s The Revised Universal Soil Loss Equation (RUSLE, Eq.5) can be used to estimate annual soil
loss and the Modified Universal Soil Equation (MUSLE, Eq.6) can be used to estimate
sediment yield from a single storm event.

A=RxKxLSxCxP (Eq.5)
Y =95(0xg,f** x KxLSx Cx P (Eq.6)
Where:

A = annual soil loss, tons/acre-year

R = rainfall erosion index, in 100 ft.tons/acre.in/hr

R — R
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Sediment Basin SE-2

K = soil erodibility factor, tons/acre per unit of R
LS = slope length and steepness factor (unitless)
C = vegetative cover factor (unitless)

P = erosion control practice factor (unitless)

Y = single storm sediment yield in tons

Q = runoff volume in acre-feet

qp = peak flow in cfs

Detailed descriptions and methodologies for estimating the soil loss can be obtained from
standard hydrology text books (See References section).

Determination of the appropriate equation should consider construction duration and local
environmental factors (soils, hydrology, etc.). For example, if a basin is planned for a project
duration of 1 year and the designer specifies one maintenance cycle, RUSLE could be used to
estimate the soil loss and thereby the designer could indicate that the sediment storage
volume would be half of the soil loss value estimated. As an example for use of MUSLE, a
project may have a short construction duration thereby requiring fewer maintenance cycles
and a reduced sediment storage volume. MUSLE would be used to estimate the anticipated
soil loss based on a specific storm event to evaluate the sediment storage volume and
appropriate maintenance frequency.

The soil loss estimates are an essential step in the design and it is essential that the designer
provide construction contractors with enough information to understand maintenance
frequency and/or depths within the basin that would trigger maintenance. Providing
maintenance methods, frequency and specification should be included in design bid
documents such as the SWPPP Site Map.

Once the designer has quantified the amount of soil entering the basin, the depth required
for sediment storage can be determined by dividing the estimated sediment loss by the
surface area of the basin.

Step 4. Other Design Considerations

Consider designing the volume of the settling zone for the total storm volume associated
with the 2-year event or other appropriate design storms specified by the local agency. This
volume can be used as a guide for sizing the basin without iterative routing calculations. The
depth of the settling zone can be estimated by dividing the estimated 2-yr storm volume by
the surface area of the basin.

The basin volume consists of two zones:
- A sediment storage zone at least 1 ft deep.

- Asettling zone at least 2 ft deep.
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- The basin depth must be no less than 3 ft (not including freeboard).

»  Proper hydraulic design of the outlet is critical to achieving the desired performance of the
basin. The outlet should be designed to drain the basin within 24 to 96 hours (also referred
to as “drawdown time”). The 24-hour limit is specified to provide adequate settling time; the
96-hour limit is specified to mitigate vector control concerns.

= Confirmation of the basin performance can be evaluated by routing the design storm (10-yr
6-hr, or as directed by local regulations) through the basin based on the basin volume (stage-
storage curve) and the outlet design (stage-discharge curve based on the orifice
configuration or equivalent outlet design).

m Sediment basins, regardless of size and storage volume, should include features to
accommodate overflow or bypass flows that exceed the design storm event.

- Include an emergency spillway to accommodate flows not carried by the principal
spillway. The spillway should consist of an open channel (earthen or vegetated) over
undisturbed material (not fill) or constructed of a non-erodible riprap (or equivalent
protection) on fill slopes.

- The spillway control section, which is a level portion of the spillway channel at the
highest elevation in the channel, should be a minimum of 20 ft in length.

m  Rock, vegetation or appropriate erosion control should be used to protect the basin inlet,
outlet, and slopes against erosion.

m  The total depth of the sediment basin should include the depth required for sediment
storage, depth required for settling zone and freeboard of at least 1 foot or as regulated by
local flood control agency for a flood event specified by the local agency.

s The basin alignment should be designed such that the length of the basin is more than twice
the width of the basin; the length should be determined by measuring the distance between
the inlet and the outlet. If the site topography does not allow for this configuration baffles
should be installed so that the ratio is satisfied. If a basin has more than one inflow point,
any inflow point that conveys more than 30 percent of the total peak inflow rate has to meet
the required length to width ratio.

= An alternative basin sizing method proposed by Fifield (2004) can be consulted to estimate
an alternative length to width ratio and basin configuration. These methods can be
considered as part of Option 3 which allows for alternative designs that are protective or
more protective of water quality.

= Baffles (see Figure 4 at the end of this fact sheet) can be considered at project sites where the
existing topography or site constraints limit the length to width ratio. Baffles should be
constructed of earthen berms or other structural material within the basin to divert flow in
the basin, thus increasing the effective flow length from the basin inlet to the outlet riser.
Baffles also reduce the change of short circuiting and allows for settling throughout the

basin.
L .
January 2011 California Stormwater BMP Handbook 10 of 18
Construction

WWWw.casga.org
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= Baffles are typically constructed from the invert of the basin to the crest of the emergency
spillway (i.e., design event flows are meant to flow around the baffles and flows greater than
the design event would flow over the baffles to the emergency spillway).

s Use of other materials for construction of basin baffles (such as silt fence) may not be
appropriate based on the material specifications and will require frequent maintenance
(maintain after every storm event). Maintenance may not be feasible when required due to
flooded conditions resulting from frequent (i.e., back to back) storm events. Use of
alternative baffle materials should not deviate from the intended purpose of the material, as
described by the manufacturer.

m Sediment basins are best used in conjunction with erosion controls.

s Basins with an impounding levee greater than 4.5 ft tall, measured from the lowest point to
the impounding area to the highest point of the levee, and basins capable of impounding
more than 35,000 {3, should be designed by a Registered Civil Engineer. The design should
include maintenance requirements, including sediment and vegetation removal, to ensure
continuous function of the basin outlet and bypass structures.

= A forebay, constructed upstream of the basin, may be provided to remove debris and larger
particles.

® The outflow from the sediment basin should be provided with velocity dissipation devices
(see BMP EC-10) to prevent erosion and scouring of the embankment and channel.

= The principal outlet should consist of a corrugated metal, high density polyethylene (HDPE),
or reinforced concrete riser pipe with dewatering holes and an anti-vortex device and trash
rack attached to the top of the riser, to prevent floating debris from flowing out of the basin
or obstructing the system. This principal structure should be designed to accommodate the
inflow design storm.

»  Arock pile or rock-filled gabions can serve as alternatives to the debris screen, although the
designer should be aware of the potential for extra maintenance involved should the pore
spaces in the rock pile clog.

» The outlet structure should be placed on a firm, smooth foundation with the base securely
anchored with concrete or other means to prevent floatation.

» Attach riser pipe (watertight connection) to a horizontal pipe (barrel). Provide anti-seep
collars on the barrel.

s Cleanout level should be clearly marked on the riser pipe.

Installation

m Securely anchor and install an anti-seep collar on the outlet pipe/riser and provide an
emergency spillway for passing major floods (see local flood control agency).

= Areas under embankments must be cleared and stripped of vegetation.

S e
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Sediment Basin SE-2

» Chain link fencing should be provided around each sediment basin to prevent unauthorized
entry to the basin or if safety is a concern.

Costs

The cost of a sediment basin is highly variable and is dependent of the site configuration. To
decrease basin construction costs, designers should consider using existing site features such as
berms or depressed area to site the sediment basin. Designers should also consider potential
savings associated with designing the basin to minimize the number of maintenance cycles and
siting the basin in a location where a permanent BMP (e.g., extended detention basin) is
required for the project site.

Inspection and Maintenance

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level and as required by local requirements. It is recommended that at
a minimum, basins be inspected weekly, prior to forecasted rain events, daily during
extended rain events, and after the conclusion of rain events.

s Examine basin banks for seepage and structural soundness.

= Check inlet and outlet structures and spillway for any damage or obstructions. Repair
damage and remove obstructions as needed.

s Check inlet and outlet area for erosion and stabilize if required.
m  Check fencing for damage and repair as needed.

»  Sediment that accumulates in the basin must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when sediment accumulation reaches one-
half the designated sediment storage volume. Sediment removed during maintenance
should be managed properly. The sediment should be appropriately evaluated and used or
disposed of accordingly. Options include: incorporating sediment into earthwork on the site
(only if there is no risk that sediment is contaminated); or off-site export/disposal at an
appropriate location (e.g., sediment characterization and disposal to an appropriate landfill).

= Remove standing water from basin within 96 hours after accumulation.

»  If the basin does not drain adequately (e.g., due to storms that are more frequent or larger
than the design storm or other unforeseen site conditions), dewatering should be conducted
in accordance with appropriate dewatering BMPs (see NS-2) and in accordance with local
permits as applicable.

s To minimize vector production:

- Remove accumulation of live and dead floating vegetation in basins during every
inspection.

- Remove excessive emergent and perimeter vegetation as needed or as advised by local or
state vector control agencies.

L R A
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Sediment Trap SE-3

placed where sediment-laden stormwater may enter a storm drain or watercourse. SE-2,
Sediment Basins, must be used for drainage areas greater than 5 acres.

m As asupplemental control, sediment traps provide additional protection for a water body or
for reducing sediment before it enters a drainage system.

Limitations
m  Requires large surface areas to permit infiltration and settling of sediment.

m Not appropriate for drainage areas greater than 5 acres.

s Only removes large and medium sized particles and requires upstream erosion control.
m Attractive and dangerous to children, requiring protective fencing.

»  Conducive to vector production.

m  Should not be located in live streams.

Implementation

Design

A sediment trap is a small temporary ponding area, usually with a gravel outlet, formed by
excavation or by construction of an earthen embankment. Its purpose is to collect and store
sediment from sites cleared or graded during construction. It is intended for use on small
drainage areas with no unusual drainage features and projected for a quick build-out time. It
should help in removing coarse sediment from runoff. The trap is a temporary measure with a
design life of approximately six months to one year and is to be maintained until the site area is
permanently protected against erosion by vegetation and/or structures.

Sediment traps should be used only for small drainage areas. If the contributing drainage area
is greater than 5 acres, refer to SE-2, Sediment Basins, or subdivide the catchment area into
smaller drainage basins.

Sediment usually must be removed from the trap after each rainfall event. The SWPPP should
detail how this sediment is to be disposed, such as in fill areas onsite, or removal to an approved
offsite dump. Sediment traps used as perimeter controls should be installed before any land
disturbance takes place in the drainage area.

Sediment traps are usually small enough that a failure of the structure would not result in a loss
of life, damage to home or buildings, or interruption in the use of public roads or utilities.
However, sediment traps are attractive to children and can be dangerous. The following
recommendations should be implemented to reduce risks:

s Install continuous fencing around the sediment trap or pond. Consult local ordinances
regarding requirements for maintaining health and safety.

m Restrict basin side slopes to 3:1 or flatter.

Sediment trap size depends on the type of soil, size of the drainage area, and desired sediment
removal efficiency (see SE-2, Sediment Basin). As a rule of thumb, the larger the basin volume

—— N
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the greater the sediment removal efficiency. Sizing criteria are typically established under the
local grading ordinance or equivalent. The runoff volume from a 2-year storm is a common
design criteria for a sediment trap. The sizing criteria below assume that this runoff volume is
0.042 acre-ft/acre (0.5 in. of runoff). While the climatic, topographic, and soil type extremes
make it difficult to establish a statewide standard, the following criteria should trap moderate to
high amounts of sediment in most areas of California:

m  Locate sediment traps as near as practical to areas producing the sediment.

=  Trap should be situated according to the following criteria: (1) by excavating a suitable area
or where a low embankment can be constructed across a swale, (2) where failure would not
cause loss of life or property damage, and (3) to provide access for maintenance, including
sediment removal and sediment stockpiling in a protected area.

= Trap should be sized to accommodate a settling zone and sediment storage zone with
recommended minimum volumes of 67 yd3/acre and 33 yd3/acre of contributing drainage
area, respectively, based on 0.5 in. of runoff volume over a 24-hour period. In many cases,
the size of an individual trap is limited by available space. Multiple traps or additional
volume may be required to accommodate specific rainfall, soil, and site conditions.

s Traps with an impounding levee greater than 4.5 ft tall, measured from the lowest point to
the impounding area to the highest point of the levee, and traps capable of impounding more
than 35,000 ft3, should be designed by a Registered Civil Engineer. The design should
include maintenance requirements, including sediment and vegetation removal, to ensure
continuous function of the trap outlet and bypass structures.

s The outlet pipe or open spillway must be designed to convey anticipated peak flows.
s Use rock or vegetation to protect the trap outlets against erosion.
s Fencing should be provided to prevent unauthorized entry.

Installation

Sediment traps can be constructed by excavating a depression in the ground or creating an
impoundment with a small embankment. Sediment traps should be installed outside the area
being graded and should be built prior to the start of the grading activities or removal of
vegetation. To minimize the area disturbed by them, sediment traps should be installed in
natural depressions or in small swales or drainage ways. The following steps must be followed
during installation:

s The area under the embankment must be cleared, grubbed, and stripped of any vegetation
and root mat. The pool area should be cleared.

n The fill material for the embankment must be free of roots or other woody vegetation as well
as oversized stones, rocks, organic material, or other objectionable material. The
embankment may be compacted by traversing with equipment while it is being constructed.

m  All cut-and-fill slopes should be 3:1 or flatter.

m  When a riser is used, all pipe joints must be watertight.

_
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= When ariser is used, at least the top two-thirds of the riser should be perforated with 0.5 in.
diameter holes spaced 8 in. vertically and 10 to 12 in. horizontally. See SE-2, Sediment
Basin.

®  When an earth or stone outlet is used, the outlet crest elevation should be at least 1 ft below
the top of the embankment.

s  When crushed stone outlet is used, the crushed stone used in the outlet should meet
AASHTO M43, size No. 2 or 24, or its equivalent such as MSHA No. 2. Gravel meeting the
above gradation may be used if crushed stone is not available.

Costs

Average annual cost per installation and maintenance (18 month useful life) is $0.73 per ft3
($1,300 per drainage acre). Maintenance costs are approximately 20% of installation costs.

Inspection and Maintenance

» Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. Itis recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain
events.

» Inspect outlet area for erosion and stabilize if required.
= Inspect trap banks for seepage and structural soundness, repair as needed.

» Inspect outlet structure and spillway for any damage or obstructions. Repair damage and
remove obstructions as needed.

s Inspect fencing for damage and repair as needed.

» Inspect the sediment trap for area of standing water during every visit. Corrective measures
should be taken if the BMP does not dewater completely in 96 hours or less to prevent vector
production.

m  Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the trap capacity. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed of at an appropriate location.

= Remove vegetation from the sediment trap when first detected to prevent pools of standing
water and subsequent vector production.

s BMPs that require dewatering shall be continuously attended while dewatering takes place.
Dewatering BMPs per NS-2 shall be implemented at all times during dewatering activities.

References
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Protection, Ellicott City, MD, 1997.

L I
January 2011 California Stormwater BMP Handbook 4 of 6
Construction
www.casqa.org




Sediment Trap SE-3

Draft — Sedimentation and Erosion Control, an Inventory of Current Practices, USEPA, April
1990.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 199s.

Metzger, M.E., D.F. Messer, C.L. Beitia, C.M. Myers, and V.L. Kramer, The Dark Side of
Stormwater Runoff Management: Disease Vectors Associated with Structural BMPs, 2002.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

U.S. Environmental Protection Agency (USEPA). Guidance Specifying Management Measures
for Nonpoint Pollution in Coastal Waters. EPA 840-B-9-002. U.S. Environmental Protection
Agency, Office of Water, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.

January 2011 California Stormwater BMP Handbook 50f 6
Construction
www.casqa.org



Sediment Trap SE-3

teay o convey

C desion flow

TrRICAL DFei “PILEWA

Outlet pipe or use ——
alternative open spillway

_ Excavate, if necessary
for storage

Earth embankmient —

CutlEt protection o7 g
SIS R
— - -J
S slopes b D0V HD LTI T e
rodlatter
e T R oo e R T ” [ i T r
(NP N WA S N N N N0 N N SO RS R [ £
Watertioht Con e bon = — Feriorate riger
EMBAIIFMETTT b T THiEL FISER
[
L _ _

January 2011 California Stormwater BMP Handbook 6 of 6

Construction
www.casqa.org







Check Dams SE-4

Limitations
m Not to be used in live streams or in channels with extended base flows.

» Not appropriate in channels that drain areas greater than 10 acres.

m  Not appropriate in channels that are already grass-lined unless erosion potential or
sediment-laden flow is expected, as installation may damage vegetation.

m Require extensive maintenance following high velocity flows.

» Promotes sediment trapping which can be re-suspended during subsequent storms or
removal of the check dam.

s Do not construct check dams with straw bales or silt fence.

s Water suitable for mosquito production may stand behind check dams, particularly if
subjected to daily non-stormwater discharges.

Implementation
General

Check dams reduce the effective slope and create small pools in swales and ditches that drain 10
acres or less. Using check dams to reduce channel slope reduces the velocity of stormwater
flows, thus reducing erosion of the swale or ditch and promoting sedimentation. Thus, check
dams are dual-purpose and serve an important role as erosion controls as well as as sediment
controls. Note that use of 1-2 isolated check dams for sedimentation will likely result in little net
removal of sediment because of the small detention time and probable scour during longer
storms. Using a series of check dams will generally increase their effectiveness. A sediment trap
(SE-3) may be placed immediately upstream of the check dam to increase sediment removal
efficiency.

Design and Layout

Check dams work by decreasing the effective slope in ditches and swales. An important
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction
in capacity should be considered when using this BMP, as reduced capacity can result in
overtopping of the ditch or swale and resultant consequences. In some cases, such as a
“permanent” ditch or swale being constructed early and used as a “temporary” conveyance for
construction flows, the ditch or swale may have sufficient capacity such that the temporary
reduction in capacity due to check dams is acceptable. When check dams reduce capacities
beyond acceptable limits, either:

m» Don’t use check dams. Consider alternative BMPs, or.
m Increase the size of the ditch or swale to restore capacity.

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the
same elevation as the top of the downstream dam (see “Spacing Between Check Dams” detail at
the end of this fact sheet). The center section of the dam should be lower than the edge sections
(at least 6 inches), acting as a spillway, so that the check dam will direct flows to the center of
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the ditch or swale (see “Typical Rock Check Dam” detail at the end of this fact sheet). Bypass or
side-cutting can occur if a sufficient spillway is not provided in the center of the dam.

Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls. A number of
products can also be used as check dams (e.g. HDPE check dams, temporary silt dikes (SE-12)),
and some of these products can be removed and reused. Check dams can also be constructed of
logs or lumber, and have the advantage of a longer lifespan when compared to gravel bags,
sandbags, and fiber rolls. Check dams should not be constructed from straw bales or silt fences,
since concentrated flows quickly wash out these materials.

Rock check dams are usually constructed of 8 to 12 in. rock. The rock is placed either by hand or
mechanically, but never just dumped into the channel. The dam should completely span the
ditch or swale to prevent washout. The rock used should be large enough to stay in place given
the expected design flow through the channel. It is recommended that abutments be extended
18 in. into the channel bank. Rock can be graded such that smaller diameter rock (e.g. 2-4 in) is
located on the upstream side of larger rock (holding the smaller rock in place); increasing
residence time.

Log check dams are usually constructed of 4 to 6 in. diameter logs, installed vertically. The logs
should be embedded into the soil at least 18 in. Logs can be bolted or wired to vertical support
logs that have been driven or buried into the soil.

See fiber rolls, SE-5, for installation of fiber roll check dams.

Gravel bag and sand bag check dams are constructed by stacking bags across the ditch or swale,
shaped as shown in the drawings at the end of this fact sheet (see “Gravel Bag Check Dam” detail
at the end of this fact sheet).

Manufactured products, such as temporary silt dikes (SE-12), should be installed in accordance
with the manufacturer’s instructions. Installation typically requires anchoring or trenching of
products, as well as regular maintenance to remove accumulated sediment and debris.

If grass is planted to stabilize the ditch or swale, the check dam should be removed when the
grass has matured (unless the slope of the swales is greater than 4%).

The following guidance should be followed for the design and layout of check dams:

» Install the first check dam approximately 16 ft from the outfall device and at regular
intervals based on slope gradient and soil type.

m Check dams should be placed at a distance and height to allow small pools to form between
each check dam.

» For multiple check dam installation, backwater from a downstream check dam should reach
the toes of the upstream check dam.

m A sediment trap provided immediately upstream of the check dam will help capture
sediment. Due to the potential for this sediment to be resuspended in subsequent storms,
the sediment trap should be cleaned following each storm event.

-
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= High flows (typically a 2-year storm or larger) should safely flow over the check dam without
an increase in upstream flooding or damage to the check dam.

m  Where grass is used to line ditches, check dams should be removed when grass has matured
sufficiently to protect the ditch or swale.

Materials

m  Rock used for check dams should typically be 8-12 in rock and be sufficiently sized to stay in
place given expected design flows in the channel. Smaller diameter rock (e.g. 2 to 4 in) can
be placed on the upstream side of larger rock to increase residence time.

m  Gravel bags used for check dams should conform to the requirements of SE-6, Gravel Bag
Berms.

m  Sandbags used for check dams should conform to SE-8, Sandbag Barrier.
a Fiber rolls used for check dams should conform to SE-5, Fiber Rolls.
m Temporary silt dikes used for check dams should conform to SE-12, Temporary Silt Dikes.

Installation

»  Rock should be placed individually by hand or by mechanical methods (no dumping of rock)
to achieve complete ditch or swale coverage.

m Tightly abut bags and stack according to detail shown in the figure at the end of this section
(pyramid approach). Gravel bags and sandbags should not be stacked any higher than 3 ft.

m  Upper rows or gravel and sand bags shall overlap joints in lower rows.
m  Fiber rolls should be trenched in, backfilled, and firmly staked in place.
» Install along a level contour.

s HDPE check dams, temporary silt dikes, and other manufactured products should be used
and installed per manufacturer specifications.

Costs

Cost consists of labor costs if materials are readily available (such as gravel on-site). If material
must be imported, costs will increase. For other material and installation costs, see SE-5, SE-6,
SE-8, SE-12, and SE-14.

Inspection and Maintenance

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Replace missing rock, bags, rolls, etc. Replace bags or rolls that have degraded or have
become damaged.
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m If the check dam is used as a sediment capture device, sediment that accumulates behind the
BMP should be periodically removed in order to maintain BMP effectiveness. Sediment
should be removed when the sediment accumulation reaches one-third of the barrier height.

m If the check dam is used as a grade control structure, sediment removal is not required as
long as the system continues to control the grade.

m Inspect areas behind check dams for pools of standing water, especially if subjected to daily
non-stormwater discharges.

= Remove accumulated sediment prior to permanent seeding or soil stabilization.
m  Remove check dam and accumulated sediment when check dams are no longer needed.

References
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Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.

Metzger, M.E. 2004. Managing mosquitoes in stormwater treatment devices. University of
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Fibelilolls SE-5

= Around temporary stockpiles.

Limitations

Fiber rolls are not effective unless trenched in and staked.

Not intended for use in high flow situations.

Difficult to move once saturated.

If not properly staked and trenched in, fiber rolls could be transported by high flows.
Fiber rolls have a very limited sediment capture zone.

Fiber rolls should not be used on slopes subject to creep, slumping, or landslide.

Rolls typically function for 12-24 months depending upon local conditions.

Implementation
Fiber Roll Materials

Fiber rolls should be prefabricated.

Fiber rolls may come manufactured containing polyacrylamide (PAM), a flocculating agent
within the roll. Fiber rolls impregnated with PAM provide additional sediment removal
capabilities and should be used in areas with fine, clayey or silty soils to provide additional
sediment removal capabilities. Monitoring may be required for these installations.

Fiber rolls are made from weed free rice straw, flax, or a similar agricultural material bound
into a tight tubular roll by netting.

Typical fiber rolls vary in diameter from 9 in. to 20 in. Larger diameter rolls are available as
well.

Installation

Locate fiber rolls on level contours spaced as follows:

- Slope inclination of 4:1 (H:V) or flatter: Fiber rolls should be placed at a maximum
interval of 20 ft.

- Slope inclination between 4:1 and 2:1 (H:V): Fiber Rolls should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective).

- Slope inclination 2:1 (H:V) or greater: Fiber Rolls should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective).

Prepare the slope before beginning installation.

Dig small trenches across the slope on the contour. The trench depth should be ¥4 to 1/3 of
the thickness of the roll, and the width should equal the roll diameter, in order to provide
area to backfill the trench.
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» It is critical that rolls are installed perpendicular to water movement, and parallel to the
slope contour.

»  Start building trenches and installing rolls from the bottom of the slope and work up.

» It is recommended that pilot holes be driven through the fiber roll. Use a straight bar to
drive holes through the roll and into the soil for the wooden stakes.

s Turn the ends of the fiber roll up slope to prevent runoff from going around the roll.

m Stake fiber rolls into the trench.
- Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center.

- Use wood stakes with a nominal classification of 0.75 by 0.75 in. and minimum length of
24 in.

s If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted.
m  See typical fiber roll installation details at the end of this fact sheet.

Removal

»  Fiber rolls can be left in place or removed depending on the type of fiber roll and application
(temporary vs. permanent installation). Typically, fiber rolls encased with plastic netting are
used for a temporary application because the netting does not biodegrade. Fiber rolls used in
a permanent application are typically encased with a biodegradeable material and are left in
place. Removal of a fiber roll used in a permanent application can result in greater
disturbance.

s Temporary installations should only be removed when up gradient areas are stabilized per
General Permit requirements, and/or pollutant sources no longer present a hazard. But, they
should also be removed before vegetation becomes too mature so that the removal process
does not disturb more soil and vegetation than is necessary.

Costs
Material costs for regular fiber rolls range from $20 - $30 per 25 ft roll.

Material costs for PAM impregnated fiber rolls range between 7.00-$9.00 per linear foot, based
upon vendor research.

Inspection and Maintenance

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m Repair or replace split, torn, unraveling, or slumping fiber rolls.

m If the fiber roll is used as a sediment capture device, or as an erosion control device to
maintain sheet flows, sediment that accumulates in the BMP should be periodically removed
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in order to maintain BMP effectiveness. Sediment should be removed when sediment
accumulation reaches one-third the designated sediment storage depth.

s If fiber rolls are used for erosion control, such as in a check dam, sediment removal should
not be required as long as the system continues to control the grade. Sediment control
BMPs will likely be required in conjunction with this type of application.

= Repair any rills or gullies promptly.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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- At the top of slopes to divert runoff away from disturbed slopes.

- As chevrons (small check dams) across mildly sloped construction roads. For use check
dam use in channels, see SE-4, Check Dams.

Limitations
m  Gravel berms may be difficult to remove.

= Removal problems limit their usefulness in landscaped areas.
s Gravel bag berm may not be appropriate for drainage areas greater than 5 acres.

= Runoff will pond upstream of the berm, possibly causing flooding if sufficient space does not
exist.

m  Degraded gravel bags may rupture when removed, spilling contents.
m Installation can be labor intensive.

»  Durability of gravel bags is somewhat limited and bags may need to be replaced when
installation is required for longer than 6 months.

m Easily damaged by construction equipment.
m  When used to detain concentrated flows, maintenance requirements increase.

Implementation

General

A gravel bag berm consists of a row of open graded gravel-filled bags placed on a level contour.
When appropriately placed, a gravel bag berm intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding allows sediment to settle. The open graded gravel
in the bags is porous, which allows the ponded runoff to flow slowly through the bags, releasing
the runoff as sheet flows. Gravel bag berms also interrupt the slope length and thereby reduce
erosion by reducing the tendency of sheet flows to concentrate into rivulets, which erode rills,
and ultimately gullies, into disturbed, sloped soils. Gravel bag berms are similar to sand bag
barriers, but are more porous. Generally, gravel bag berms should be used in conjunction with
temporary soil stabilization controls up slope to provide effective erosion and sediment control.

Design and Layout
m Locate gravel bag berms on level contours.

m  When used for slope interruption, the following slope/sheet flow length combinations apply:

- Slope inclination of 4:1 (H:V) or flatter: Gravel bags should be placed at a maximum
interval of 20 ft, with the first row near the slope toe.

- Slope inclination between 4:1 and 2:1 (H:V): Gravel bags should be placed at a
maximum interval of 15 ft. (a closer spacing is more effective), with the first row near the
slope toe.

_ R
May 2011 California Stormwater BMP Handbook Portal ) 20f4
Construction
www.casqa.org



Gravel Bag Berm SE-6

Slope inclination 2:1 (H:V) or greater: Gravel bags should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective), with the first row near the slope toe.

Turn the ends of the gravel bag barriers up slope to prevent runoff from going around the
berm.

Allow sufficient space up slope from the gravel bag berm to allow ponding, and to provide
room for sediment storage.

For installation near the toe of the slope, gravel bag barriers should be set back from the
slope toe to facilitate cleaning. Where specific site conditions do not allow for a set-back, the
gravel bag barrier may be constructed on the toe of the slope. To prevent flows behind the
barrier, bags can be placed perpendicular to a berm to serve as cross barriers.

Drainage area should not exceed 5 acres.

In Non-Traffic Areas:

- Height = 18 in. maximum

- Top width = 24 in. minimum for three or more layer construction
- Top width = 12 in. minimum for one or two layer construction

- Side slopes = 2:1 (H:V) or flatter

In Construction Traffic Areas:

- Height = 12 in. maximum

- Top width = 24 in. minimum for three or more layer construction.
- Top width = 12 in. minimum for one or two layer construction.

- Side slopes = 2:1 (H:V) or flatter.

Butt ends of bags tightly.

On multiple row, or multiple layer construction, overlap butt joints of adjacent row and row
beneath.

Use a pyramid approach when stacking bags.

Materials

Bag Material: Bags should be woven polypropylene, polyethylene or polyamide fabric or
burlap, minimum unit weight of 4 ounces/yd2, Mullen burst strength exceeding 300 Ib/inz in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355.

U
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»  Bag Size: Each gravel-filled bag should have a length of 18 in., width of 12 in., thickness of
3 in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may vary based
on locally available materials.

m Fill Material: Fill material should be 0.5 to 1in. crushed rock, clean and free from clay,
organic matter, and other deleterious material, or other suitable open graded, non-cohesive,
porous gravel.

Costs

Material costs for gravel bags are average and are dependent upon material availability. $2.50-
3.00 per filled gravel bag is standard based upon vendor research.

Inspection and Maintenance

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Gravel bags exposed to sunlight will need to be replaced every two to three months due to
degrading of the bags.

s Reshape or replace gravel bags as needed.
m Repair washouts or other damage as needed.

m Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

= Remove gravel bag berms when no longer needed and recycle gravel fill whenever possible
and properly dispose of bag material. Remove sediment accumulation and clean, re-grade,
and stabilize the area.

References
Handbook of Steel Drainage and Highway Construction, American Iron and Steel Institute,
1983.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Pollution Plan Handbook, First Edition, State of California, Department of
Transportation Division of New Technology, Materials and Research, October 1992.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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»  If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $58/hour (3 yds hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance

m Inspect BMPs in accordance with General Permit requirements for the associated project
type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior
to forecasted rain events, daily during extended rain events, and after the conclusion of rain
events.

s When actively in use, points of ingress and egress must be inspected daily.

s When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

m  Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

» Adjust brooms frequently; maximize efficiency of sweeping operations.
m After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation
(Caltrans), April 1, 2002 — March 31, 2003.
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- At the top of slopes to divert runoff away from disturbed slopes.

- As check dams across mildly sloped construction roads.

Limitations

It is necessary to limit the drainage area upstream of the barrier to 5 acres.
Sandbags are not intended to be used as filtration devices.

Easily damaged by construction equipment.

Degraded sandbags may rupture when removed, spilling sand.

Sand is easily transported by runoff if bag is damaged or ruptured.
Installation can be labor intensive.

Durability of sandbags is somewhat limited and bags may need to be replaced when
installation is required for longer than 6 months. When used to detain concentrated flows,
maintenance requirements increase.

Burlap should not be used for sandbags.

Implementation

General

A sandbag barrier consists of a row of sand-filled bags placed on a level contour. When
appropriately placed, a sandbag barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding allows sediment to settle. Sand-filled bags have
limited porosity, which is further limited as the fine sand tends to quickly plug with sediment,
limiting or completely blocking the rate of flow through the barrier. If a porous barrier is
desired, consider SE-1, Silt Fence, SE-5, Fiber Rolls, SE-6, Gravel Bag Berms or SE-14, Biofilter
Bags. Sandbag barriers also interrupt the slope length and thereby reduce erosion by reducing
the tendency of sheet flows to concentrate into rivulets which erode rills, and ultimately gullies,
into disturbed, sloped soils. Sandbag barriers are similar to gravel bag berms, but less porous.
Generally, sandbag barriers should be used in conjunction with temporary soil stabilization
controls up slope to provide effective erosion and sediment control.

Design and Layout

Locate sandbag barriers on a level contour.
When used for slope interruption, the following slope/sheet flow length combinations apply:

- Slope inclination of 4:1 (H:V) or flatter: Sandbags should be placed at a maximum
interval of 20 ft, with the first row near the slope toe.

- Slope inclination between 4:1 and 2:1 (H:V): Sandbags should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective), with the first row near the slope toe.

Slope inclination 2:1 (H:V) or greater: Sandbags should be placed at a maximum interval
of 10 ft. (a closer spacing is more effective), with the first row near the slope toe.
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Turn the ends of the sandbag barrier up slope to prevent runoff from going around the
barrier.

Allow sufficient space up slope from the barrier to allow ponding, and to provide room for
sediment storage.

For installation near the toe of the slope, sand bag barriers should be set back from the slope
toe to facilitate cleaning. Where specific site conditions do not allow for a set-back, the sand
bag barrier may be constructed on the toe of the slope. To prevent flows behind the barrier,
bags can be placed perpendicular to a berm to serve as cross barriers.

Drainage area should not exceed 5 acres.

Stack sandbags at least three bags high.

Butt ends of bags tightly.

Overlap butt joints of row beneath with each successive row.

Use a pyramid approach when stacking bags.

In non-traffic areas

- Height = 18 in. maximum

- Top width = 24 in. minimum for three or more layer construction

- Side slope = 2:1 (H:V) or flatter

s In construction traffic areas
- Height = 12 in. maximum
- Top width = 24 in. minimum for three or more layer construction.

- Side slopes = 2:1 (H:V) or flatter.

m  See typical sandbag barrier installation details at the end of this fact sheet.

Materials

» Sandbag Material: Sandbag should be woven polypropylene, polyethylene or polyamide
fabric, minimum unit weight of 4 ounces/yd2, Mullen burst strength exceeding 300 Ib/inz in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355. Use of
burlap is not an acceptable substitute, as sand can more easily mobilize out of burlap.

»  Sandbag Size: Each sand-filled bag should have a length of 18 in., width of 12 in.,
thickness of 3 in., and mass of approximately 33 Ibs. Bag dimensions are nominal, and may
vary based on locally available materials.

R R N
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»  Fill Material: All sandbag fill material should be non-cohesive, Class 3 (Caltrans Standard
Specification, Section 25) permeable material free from clay and deleterious material, such
as recycled concrete or asphalt..

Costs

Empty sandbags cost $0.25 - $0.75. Average cost of fill material is $8 per yd3. Additional labor
is required to fill the bags. Pre-filled sandbags are more expensive at $1.50 - $2.00 per bag.
These costs are based upon vendor research.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

s Sandbags exposed to sunlight will need to be replaced every two to three months due to
degradation of the bags.

= Reshape or replace sandbags as needed.
m Repair washouts or other damage as needed.

» Sediment that accumulates behind the BMP should be periodically removed in order to
maintain BMP effectiveness. Sediment should be removed when the sediment accumulation
reaches one-third of the barrier height.

= Remove sandbags when no longer needed and recycle sand fill whenever possible and
properly dispose of bag material. Remove sediment accumulation, and clean, re-grade, and
stabilize the area.

References

Standard Specifications for Construction of Local Streets and Roads, California Department of
Transportation (Caltrans), July 2002.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Storm Drain Inlet Protection SE-10

»  Sediment removal may be inadequate to prevent sediment discharges in high flow
conditions or if runoff is heavily sediment laden. If high flow conditions are expected, use
other onsite sediment trapping techniques in conjunction with inlet protection.

» Frequent maintenance is required.

= Limit drainage area to 1 acre maximum. For drainage areas larger than 1 acre, runoff should
be routed to a sediment-trapping device designed for larger flows. See BMPs SE-2,
Sediment Basin, and SE-3, Sediment Traps.

m Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation

General

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap and/or used in conjunction with other drainage control,
erosion control, and sediment control BMPs to protect the site. Different types of inlet
protection are appropriate for different applications depending on site conditions and the type
of inlet. Alternative methods are available in addition to the methods described/shown herein
such as prefabricated inlet insert devices, or gutter protection devices.

Design and Layout

Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use.

= The key to successful and safe use of storm drain inlet protection devices is to know where
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of
installing the protection device.

- Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

= The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

I I
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Storm Drain Inlet Protection SE-10

m  Six types of inlet protection are presented below. However, it is recognized that other
effective methods and proprietary devices exist and may be selected.

- Silt Fence: Appropriate for drainage basins with less than a 5% slope, sheet flows, and
flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

- Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

- Temporary Geotextile Storm drain Inserts: Different products provide different features.
Refer to manufacturer details for targeted pollutants and additional features.

- Biofilter Bag Barrier: Used to create a small retention area upstream of inlets and can be
located on pavement or soil. Biofilter bags slowly filter runoff allowing sediment to settle
out. Appropriate for flows under 0.5 cfs.

m  Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet.

m  Provide area around the inlet for water to pond without flooding structures and property.

m  Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

= Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Installation

m DI Protection Type 1 - Silt Fence - Similar to constructing a silt fence; see BMP SE-1,
Silt Fence. Do not place fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced and water flow through the
grate will be blocked resulting in flooding. See typical Type 1 installation details at the end of
this fact sheet.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes should be at least 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.

o ]
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Storm Drain_£1|et Protection SE-10

5.

I

Backfill the trench with gravel or compacted earth all the way around.

m DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - Install filter fabric
fence in accordance with DI Protection Type 1. Size excavated trap to provide a minimum
storage capacity calculated at the rate 67 yd3/acre of drainage area. See typical Type 2
installation details at the end of this fact sheet.

m DI Protection Type 3 - Gravel bag - Flow from a severe storm should not overtop the
curb. In areas of high clay and silts, use filter fabric and gravel as additional filter media.
Construct gravel bags in accordance with SE-6, Gravel Bag Berm. Gravel bags should be
used due to their high permeability. See typical Type 3 installation details at the end of this
fact sheet.

1.

2.

Construct on gently sloping street.
Leave room upstream of barrier for water to pond and sediment to settle.

Place several layers of gravel bags — overlapping the bags and packing them tightly
together.

Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

s DI Protection Type 4 — Block and Gravel Filter - Block and gravel filters are suitable
for curb inlets commonly used in residential, commercial, and industrial construction. See
typical Type 4 installation details at the end of this fact sheet.

1.

Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If
more than one strip is necessary, overlap the strips. Place woven geotextile over the wire
mesh.

Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

Place wire mesh over the outside vertical face (open end) of the concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5 in. opening.

4. Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in.

DI Protection Type 5 — Temporary Geotextile Insert (proprietary) — Many types
of temporary inserts are available. Most inserts fit underneath the grate of a drop inlet or
inside of a curb inlet and are fastened to the outside of the grate or curb. These inserts are
removable and many can be cleaned and reused. Installation of these inserts differs
between manufacturers. Please refer to manufacturer instruction for installation of
proprietary devices.
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Storm Drain Inlet Protection SE-10

s DI Protection Type 6 - Biofilter bags — Biofilter bags may be used as a substitute for
gravel bags in low-flow situations. Biofilter bags should conform to specifications detailed
in SE-14, Biofilter bags.

1. Construct in a gently sloping area.

2. Biofilter bags should be placed around inlets to intercept runoff flows.
3. All bag joints should overlap by 6 in.

4. Leave room upstream for water to pond and for sediment to settle out.

5. Stake bags to the ground as described in the following detail. Stakes may be omitted
if bags are placed on a paved surface.

Costs

m  Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful
life) is $200 per inlet.

s Temporary geotextile inserts are proprietary and cost varies by region. These inserts can
often be reused and may have greater than 1 year of use if maintained and kept undamaged.
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100.
This cost does not include maintenance.

Inspection and Maintenance

»  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

m  Silt Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced. Make
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes. At a minimum, remove the sediment behind the fabric fence when accumulation
reaches one-third the height of the fence or barrier height.

m  Gravel Filters. If the gravel becomes clogged with sediment, it should be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

»  Sediment that accumulates in the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

s Inspect and maintain temporary geotextile insert devices according to manufacturer’s
specifications.

= Remove storm drain inlet protection once the drainage area is stabilized.
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Storm Drain Inlet Protection JSE-IO

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as
it should be free of sediment and debris at the time of final inspection.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.
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Active Treatment Systems _SE-11

» Numeric Effluent Limit (NEL) for all discharges (10 NTU daily flow-weighted average)

s Limited availability of chemical residual testing procedures that meet permit requirements
for flow-through treatment

m Specific field and classroom ATS training required to operate equipment
= Batch treatment requires extensive toxicity testing of effluent
= Batch treatment requires large footprint to accommodate treatment cells

m Requires additional filtration to remove residual floc and treatment chemicals prior to
discharge

m  Petroleum based polymers should not be used

m  Requires site-specific design and equipment

m Limited discharge rates depending on receiving water body
m Labor intensive operation and maintenance

m  ATS costs are higher on a unit basis for smaller sites that would be expected to have a lower
volume of treated runoff

m ATS costs are seasonably variable due to increases or decreases in rainfall volumes

Implementation

Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a
construction site. Sedimentation ponds are effective at removing larger particulate matter by
gravity settling, but are ineffective at removing smaller particulates such as clay and fine silt.
Sediment ponds are typically designed to remove sediment no smaller than medium silt (0.02
mm). ATS may be used to reduce the turbidity of stormwater runoff. With an ATS, very high
turbidities can be reduced to levels comparable to what is found in streams during dry weather.

Criteria for ATS Product Use

Chemically treated stormwater discharged from construction sites must be non-toxic to aquatic
organisms. The following protocol should be used to evaluate chemicals proposed for
stormwater treatment at construction sites. Authorization to use a chemical in the field based
on this protocol does not relieve the applicant from responsibility for meeting all discharge and
receiving water criteria applicable to a site.

=  An ATS Plan, which includes an Operation and Maintenance component, a Monitoring,
Sampling and Reporting component, a Health and Safety component, and a Spill Prevention
component must be prepared and submitted to the Regional Water Quality Control Board
(RWQCB).

R
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Active TLeatment Systems SE-11

= Treatment chemicals should be approved by EPA for potable water use or otherwise be
demonstrated to be protective of human health and the environment. Chemical residual or
whole effluent toxicity testing is required.

= Prior to field use of chemical treatment, jar tests are to be conducted to demonstrate that
turbidity reduction necessary to meet the NELs and receiving water criteria can be achieved.
Test conditions, including but not limited to raw water quality and jar test procedures,
should be indicative of field conditions. Although these small-scale tests cannot be expected
to reproduce performance under field conditions, they are indicative of treatment capability.
A minimum of six site-specific jar tests must be conducted per chemical.

» The proposed maximum dosage should be at least a factor of five lower than the no observed
effects concentration (NOEC).

= Effluent discharge from an ATS to a receiving water is conditional upon the favorable results
of full-scale whole effluent bioassay/toxicity testing for batch treatment systems and upon
chemical residuals testing for flow-through systems.

= Contact the RWQCB for a list of treatment chemicals that may be pre-approved for use.

Active Treatment System Design Considerations

The design and operation of an ATS should take into consideration the factors that determine
optimum, cost-effective performance. While site characteristics will influence system design, it
is important to recognize the following overriding considerations:

s The right chemical must be used at the right dosage. A dosage that is either too low or too
high will not produce the lowest turbidity. There is an optimum dosage rate. This is a
situation where the adage “adding more is always better” is not the case.

m  The coagulant must be mixed rapidly into the water to insure proper dispersion.

» The mixing system for batch treatment must be sized to provide adequate mixing for the
design storage volume. Lack of adequate mixing during the flocculation phase results in
flocs that are too small and/or insufficiently dense. Too much mixing can rapidly destroy
floc as it is formed.

m Care must be taken in the design of the withdrawal system to minimize outflow velocities
and to prevent floc discharge. The discharge should be directed through a filtration system
such as sand, bag, or cartridge filter that would catch any unintended floc discharge.

» ATS s also regulated for pH of the discharge. A pH-adjusting chemical should be added into
the treated water to control pH if the selected coagulant requires alteration of the pH of the
discharge outside of the acceptable range.

Active Treatment System Design

ATS can be designed as batch treatment systems using either ponds or portable trailer-mounted
tanks, or as flow-through systems using any number of proprietary designed systems.

L _________________________________________________________________________ ey
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Active Treatment Systems SE-11

The stormwater is stored until treatment occurs. It is important that the holding pond be large
enough to provide adequate storage.

Stormwater is then pumped from the untreated stormwater storage pond to the chemically
enhanced filtration system where polymer is added. Adjustments to pH may be necessary
before chemical addition. The filtration system continually monitors the stormwater for
turbidity and pH. If the discharge water is out of the acceptable turbidity or pH range, the water
is recycled to the untreated stormwater pond (or holding tank) where it can be retreated. Flow
through systems must ensure that:

m  Cumulative flow volume shall be recorded daily. The data recording system shall have the
capacity to record a minimum of seven days of continuous data.

m Instrumentation systems are interfaced with system control to provide auto shutoff or
recirculation in the event that effluent measurements exceed turbidity or pH.

s Upon system upset, power failure, or other catastrophic event, the ATS will default to a
recirculation mode or safe shut down.

s The instrumentation system provides a method for controlling coagulant dose, to prevent
potential overdosing.

Sizing Criteria

An ATS shall be designed and approved by a Certified Professional in Erosion and Sediment
Control (CPESC), a Certified Professional in Storm Water Quality (CPSWQ); a California
registered civil engineer; or any other California registered engineer.

ATS must be designed to capture and treat (within 72 hours) runoff from the 10-year 24-hour
storm event. The runoff volume of the watershed area to be treated from this size storm event is
required to be calculated using the Rational Method with a runoff coefficient of 1.

If sediment basins are used to capture flow-through or batch treatment, see SE-2, Sediment
Basin, for design criteria. Bypass should be provided around the ATS to accommodate extreme
storm events. Primary settling should be encouraged in the sediment basin/storage pond. A
forebay with access for maintenance may be beneficial.

The permissible discharge rate governed by potential downstream effect should be used to
calculate the recommended size of the treatment cells. Local requirements related to Phase I or
Phase II NPDES permit thresholds should be considered in developing maximum discharge
rates the ATS Plan.

Costs

Costs for ATS may be significant due to equipment rental requirements and cost of chemicals.
ATS cost is lower on a treated unit-basis for large construction sites with large volumes of
runoff.

Inspection and Maintenance

ATS must be operated and maintained by individuals with experience in their use and trained in
accordance with training requirements below. ATS should be monitored continuously while in
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use. A designated responsible person shall be on site daily at all times during treatment
operations. Daily on-site visual monitoring of the system for proper performance shall be
conducted and recorded in the project data log. The name, phone number, and training
documentation of the person responsible for system operation and monitoring shall be included
in the project data log.

The following monitoring requirements and results should be recorded in the data log:

Operational and Compliance Monitoring

® Effluent flow rate and volume shall be continuously monitored and recorded at 15- minute
or less intervals.

® Influent and effluent pH must be continuously monitored and recorded at 15-minute or less
intervals.

® Influent and effluent turbidity (expressed in NTU) must be continuously monitored and
recorded at 15-minute or less intervals.

®  The type and amount of chemical used for pH adjustment, if any, shall be monitored and
recorded.

® Dose rate of chemical used in the ATS system (expressed in mg/L) shall be monitored and
reported 15-minutes after startup and every 8 hours of operation.

® Laboratory duplicates — monthly laboratory duplicates for residual coagulant analysis must
be performed and records shall be maintained onsite.

® Effluent shall be monitored and recorded for residual chemical/additive levels.

® If aresidual chemical/additive test does not exist and the ATS is operating in a batch
treatment mode of operation refer to the toxicity monitoring requirements below.

Toxicity Monitoring
Batch Treatment

Toxicity testing for systems operated in batch treatment mode should be made in accordance
with the following:

®  Acute toxicity testing on effluent samples representing effluent from each batch prior to
discharge shall be undertaken. All bioassays shall be sent to a laboratory certified by the
Department of Health Services (DHS) Environmental Laboratory Accreditation Program
(ELAP). The required field of testing number for Whole Effluent Toxicity (WET) testing is
E113.

®  Acute toxicity tests shall be conducted with the following species and protocols. The
methods to be used in the acute toxicity testing shall be those outlined for a 96-hour acute
test in “Methods for Measuring the Acute Toxicity of Effluents and Receiving Water to
Freshwater and Marine Organisms, USEPA-841-R-02-012” for Fathead minnow,
Pimephales promelas. Rainbow trout, Oncorhynchus mykiss, may be used as a substitute
for fathead minnow.
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Active Treatment Systems SE-11

All toxicity tests shall meet quality assurance criteria and test acceptability criteria in the most
recent versions of the EPA test method for WET testing.

Flow-through Treatment

Toxicity testing for systems operated in flow-through treatment mode should be made in
accordance with the following:

® A residual chemical test method shall be used that has a method detection limit (MDL) of
10% or less than the maximum allowable threshold concentration (MATC) for the specific
coagulant in use and for the most sensitive species of the chemical used. The MATC is equal
to the geometric mean of the No Observed Effect Concentration (NOEC) and Lowest
Observed Effect Concentration (LOEC) Acute and Chronic toxicity results for most sensitive
species determined for the specific coagulant.

® The residual chemical test method shall produce a result within one hour of sampling.

® A California State certified laboratory shall validate the selected residual chemical test.
Specifically the lab will review the test protocol, test parameters, and the detection limit of
the coagulant. The discharger shall electronically submit this documentation as part of the
ATS Plan.

Numeric Effluent Limit (NEL) Compliance:

All chemically treated stormwater must be sampled and tested for compliance with pH and
turbidity limits. These limits have been established by the Construction General Permit.
Sampling and testing for other pollutants may also be necessary at some sites. Turbidity limits
have been set as 10 NTU as a daily flow-weighted average or 20 NTU from a single sample. pH
must be within the range of 6.0 to 9.0 standard units. It is often possible to discharge treated
stormwater that has a lower turbidity than the receiving water and that matches the pH.

Treated stormwater samples and measurements should be taken from the discharge pipe or
another location representative of the nature of the treated stormwater discharge. Samples used
for determining compliance with the water quality standards in the receiving water should not
be taken from the treatment pond prior to decanting. Compliance with the water quality
standards is determined in the receiving water.

Operator Training:

Operators shall have training specific to using an ATS and liquid coagulants for stormwater
discharges in California. The training shall be in the form of a formal class with a certificate and
requirements for testing and certificate renewal. Training shall include a minimum of eight
hours classroom and 32 hours field training.

Standard BMPs:

Erosion and sediment control BMPs should be implemented throughout the site to prevent
erosion and discharge of sediment to the ATS. Some types of chemical coagulation and
flocculation are only achievable in water below a certain turbidity; therefore minimizing the
amount of sediment reaching the system will increase the likelihood of meeting effluent limits
and will potentially lower costs of chemical dosing,
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Active Treatment Systems SE-11

Sediment Removal and Disposal

® Sediment shall be removed from the storage or treatment cells as necessary to ensure that the
cells maintain their required water storage (i.e., volume) capability.

® Handling and disposal of all solids generated during ATS operations shall be done in
accordance with all local, state, and federal laws and regulations.

® If sediment is determined to be non-toxic, it may be incorporated into the site away from
drainages.

References

Engineering and Design — Precipitation/Coagulation/Flocculation. United States Army Corps of
Engineers, EM 1110-1-4012, 2001.

Evaluation of Active Treatment Systems (ATS) for Construction Site Runoff. California Building
and Industry Association (prepared by Geosyntec Consultants), 2008.

Stormwater Management Manual for Western Washington, Volume II — Construction
Stormwater Pollution Prevention, Washington State Department of Ecology, August 2001.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Temporary Silt Dike SE-12

m  As check structures in channels.

= Along the perimeter of disturbed sites in lieu of silt fence.

m At operational storm drains as a form of inlet protection.

s Around temporary stockpiles or material/equipment storage areas.
m At the interface between graveled driveways and pavement.

m Along the toe of exposed and erodible slopes.

Limitations

m Temporary silt dikes require additional measures to adhere to asphalt in cold and windy
climates, as glue may not adhere adequately to the pavement.

s Rigid temporary silt dikes are not effective unless trenched-in and staked.

= Runoff will pond upstream of the barrier, possibly causing flooding or bypass if sufficient
space does not exist to accommodate ponding.

m Temporary silt dikes may require frequent maintenance especially when used near vehicle
traffic or to detain concentrated flows (e.g. check dams or inlet protection).

m  When used to detain concentrated flows, maintenance requirements increase.

s Temporary silt dikes are not biodegradable and should be removed after construction
activities are complete and disturbed soil areas have been stabilized.

s Temporary silt dikes may not be suitable for application as linear slope controls (slope
interruptions).

»  Temporary silt dikes should not be used on slopes subject to creep, slumping, or landslide.

Implementation
General

When appropriately placed, temporary silt dikes intercept and slow sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment to
settle. The device is porous, which allows the ponded runoff to flow slowly through the silt dike,
releasing the runoff as sheet flows. Generally, temporary silt dikes should be used in conjunction
with temporary soil stabilization controls up-slope to provide an effective combination of
erosion and sediment control.

Design and Layout

s Temporary silt dikes used on soil should be trenched or attached to the ground per
manufacturer specifications in a manner that precludes runoff or ponded water from flowing
around or under the silt dike.

m Temporary silt dikes used on asphalt or concrete may be attached using a variety of
methods, including nailing the dikes to the pavement, or using a high strength adhesive.
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Temporary Silt Dike SE-12

m  Follow manufacturer specifications when installing temporary silt dikes.

= Allow sufficient space up slope from the silt dike to allow ponding, and to provide room for
sediment storage.

s For installation near the toe of the slope, temporary silt dike should be set back three feet
from the slope toe to facilitate cleaning. Where site conditions do not allow set back, the silt
dike may be constructed on the toe of the slope. To prevent flows behind the barrier, sand or
gravel bags can be placed perpendicular and between the silt dike and slope to serve as a
barrier to parallel flow.

m Drainage area should not exceed 5 acres.

s Butt ends of temporary silt dike tightly. Overlaps should be sealed in accordance with the
manufacturer’s detail.

m Ends of runs should be sloped uphill to prevent concentrated end-around flows.
s For installations as check dams, see SE-4.

Materials
» Several manufactured products are available.

Costs
m  Flexible silt dike averages $35-45 per 7 ft. section.

» Rigid silt dike averages $1.80-$7.00 per foot.

Inspection and Maintenance

s BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

s Temporary silt dike exposed to sunlight will need to be replaced more frequently due to
photo-degradation.

s Reshape or replace sections of damaged temporary silt dike as needed.
» Repair washouts or other damage as needed.

s Sediment that accumulates behind the BMP should be periodically removed in order to
maintain BMP effectiveness. Sediment should be removed when the sediment accumulation
reaches one-third of the barrier height.

= Remove temporary silt dikes when no longer needed. Remove sediment accumulation and
clean, re-grade, and stabilize the area. Removed sediment should be incorporated in the
project or disposed of properly.

.
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Temporary Silt Dike SE-12

References
City of Elko Construction Site Best Management Practices Handbook, December 2005

Construction Site Best Management Practices Handbook, June 2008 Update, Truckee Meadows
Regional Stormwater Quality Management Program, June 2008

Complying with the Edwards Aquifer Rules Technical Guidance on Best Management Practices,
Texas Commission on Environmental Quality, Revised July 2005, Addendum Sheet, January26,
2011

Stormwater Management Manual for Western Washington Volume II, Construction Stormwater
Pollution Prevention, Washington State Department of Ecology, February 2005
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Compost Socks and Berms SE-13

Compost is typically derived from combinations of feedstocks, biosolids, leaf and yard
trimmings, manure, wood, or mixed solid waste. Many types of compost are products of
municipal recycle or "Greenwaste" programs. Compost is organic and biodegradable and can be
left onsite. There are many types of compost with a variety of properties with specific functions,
and accordingly compost selection is an important design consideration in the application of
this type of erosion and sediment control.

Suitable Applications .

»  Along the toe, top, face, and at grade breaks of exposed and erodible slopes to shorten slope
length and spread runoff as sheet flow (compost berms should only be used at the top of

slopes or on slopes 4:1 (H:V) or flatter, all other slope applications should use compost
socks)

= Along the perimeter of a project

m  As check dams in unlined ditches (compost socks only)

= Down-slope of exposed soil areas

= At operational storm drains as a form of inlet protection (compost socks only)
s Around temporary stockpiles

Compost socks and berms do not require special trenching or BMP removal compared to other
sediment control methods (e.g. silt fence or fiber rolls). Compost socks and berms can remain in
place after earth disturbing activities are completed or the compost components can be spread
over the site providing nutrients for plant growth and augmenting soil structure. BMPs that
remain in place are particularly advantageous below embankments, especially adjacent streams,
by limiting re-entry and the disturbance to sensitive areas.

Compost can be pre-seeded prior to application (recommended by the EPA for construction site
stormwater runoff control and required for compost socks) or seeded after installation (for
compost berms only). The compost medium can also remove pollutants in stormwater
including heavy metals; oil and grease; and hydrocarbons.

Limitations

s Compost can potentially leach nutrients (dissolved phosphorus and nitrogen) into runoff
and potentially impact water quality. Compost should not be used directly upstream from
nutrient impaired waterbodies (Adams et. al, 2008).

s Compost may also contain other undesirable constituents that are detrimental to water
quality. Compost should be obtained from a supplier certified by the California Integrated
Waste Management Board or compost should otherwise meet the environmental health
standards of Title 14, California Code of Regulations, Division 7, Chapter 3.1, Article 7.
Carefully consider the qualifications and experience of any compost producer/supplier.

= Application by hand is more time intensive and potentially costly. Using a pneumatic blower
truck is the recommended cost effective method of assembly.

ms Compost socks and berms should not be employed at the base of slopes greater than 2:1
(H:V). They can be employed with other erosion control methods for steeper slopes.
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Compost Socks and Berms SE-13

» Difficult to move once saturated.
= Compost berms should not be applied in areas of concentrated flows.

m  Compost socks and berms are easy to fix; however, they are susceptible to damage by
frequent traffic. Compost socks can be used around heavy machinery, but regular
disturbance decreases sock performance.

Implementation
Compost Materials

m California Compost Regulations (Title 14, California Code of Regulations, Division 7,
Chapter 3.1, Article 7, Section 17868.3) define and require a quality of compost for
application. Compost should comply with all physical and chemical requirements. Specific
requirements are provided in Table 1, taken from Caltrans Standard Special Provision 10-1
(SSP 10-1), Erosion Control (Compost Blanket).

m  The compost producer should be fully permitted as specified under the California Integrated
Waste Management Board, Local Enforcement Agencies and any other State and Local
Agencies that regulate Solid Waste Facilities. If exempt from State permitting requirements,
the composting facility should certify that it follows guidelines and procedures for
production of compost meeting the environmental health standards of Title 14, California
Code of Regulations, Division 7, Chapter 3.1, Article 7.

= The compost producer should be a participant in United States Composting Council's Seal of
Testing Assurance program.

= Compost medium parameter specifications for compost socks and berms have been
developed to assist in compost selection, such as those provided by the American
Association of State Highway Transportation Officials (AASHTO).

m Particle size is important parameter for selecting compost. Well consolidated coarser grades
of compost (e.g. small and large pieces) perform better for filtration objectives, while finer
grades better support vegetation. Particle size of the compost should be selected based on
site conditions, such as expected precipitation, and filtration goals and / or long term plant
nutrients.

= Compost moisture should be considered for composition quality and application purposes.
A range of 30-50% is typical. Compost that is too dry is hard to apply and compost that is
too wet is more difficult (and more expensive) to transport. For arid or semi-arid areas, or
for application during the dry season, use compost with greater moisture content than areas
with wetter climates. For wetter or more humid climates or for application during the wet
season, drier composts can be used as the compost will absorb moisture from the ambient
air.

m If vegetation establishment is a desired function of the compost, a compost sample should be
inspected by a qualified individual. Vegetation has different nutrient and moisture needs.

m Organic content of the compost is also important and should range from 30 to 65%
depending on site conditions.
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Compost Socks and Berms SE-13

»  Compost should not be derived from mixed municipal solid waste and should be reasonably
free of visible contaminates.

m  Compost should not contain paint, petroleum products, pesticides or any other chemical
residues harmful to animal life or plant growth. Metal concentrations in compost should not
exceed the maximum metal concentrations listed under Title 14, California Code of
Regulations, Division 7, Chapter 3.1, Section 17868.2.

s Compost should not possess objectionable odors.

s Compost should be weed free.

November 2009 California Stormwater BMP Handbook 4 0of 8

Construction
www.casqa.org



Compost Socks and Berms SE-13

Table 1. Physical/Chemical Requirements of Compost
Reference - Caltrans SSP-10 Erosion Control Blanket (Compost)

Property Test Method Requirement
*TMECC 04.11-A
pH Elastometric pH 1:5 Slurry Method 6.0-8.0
pH Units
TMECC 04.10-A
Soluble Salts Electrical Conductivity 1:5 Slurry Method 0-10.0
dS/m (mmhos/cm)
TMECC 03.09-A
Moisture Content Total Solids & Moisture at 70+/- 5 deg C 30-60
% Wet Weight Basis
. TMECC 05.07-A
Orgémcthtitter Loss-On-Ignition Organic Matter Method (LOI) 30-65
onten % Dry Weight Basis
TMECC 05.05-A
Maturity Gerémnatlon and Vigor 80 or Above
eed Emergence 80 or Above
Seedling Vigor
% Relative to Positive Control
TMECC 05.08-B
Stability Carbon Dioxide Evolution Rate 8 or below
mg CO--C/g OM per day
100% Passing, 3 inch
TMECC 02.02-B 90-100% Passing, 1inch
Particle Size Sample Sieving for Aggregate Size Classification 65-100% Passing, 3/4 inch
% Dry Weight Basis 0 - 75% Passing, 1/4 inch
Maximum length 6 inches
TMECC 07.01-B
Pathogen Fecal Coliform Bacteria Pass
< 1000 MPN/gram dry wt.
TMECC 07.01-B
Pathogen Salmonella Pass
< 3 MPN/4 grams dry wt.
TMECC 02.02-C
. . Man Made Inert Removal and Classification: Combined Total:
Physical Contaminants Plastic, Glass and Metal <1.0
% > amm fraction
TMECC 02.02-C
Man Made Inert Removal and Classification:
Physical Contaminants Sharps (Sewing needles, straight pins and hypodermic None Detected
needles)
% > 4mm fraction
*TMECC refers to "Test Methods for the Examination of Composting and Compost,” published by the United States

Department of Agriculture and the United States Compost Council (USCC).

Installation

» Prior to application, prepare locations for socks and berms by removing brush and thick
vegetation. The compost of the sock and/or berm should be allowed to come in full contact
with the ground surface.

m Select method to apply the compost sock or berm. A pneumatic blower is most cost effective
and most adaptive in applying compost to steep, rough terrain, and hard to reach locations.

m  The compost of the berm should be distributed evenly to the surface, compacted, and shaped
trapezoidal in cross section. Berm design is generally consists of a base two times the height.
AASHTO specification MP 9-03 provides compost berm dimensions based on anticipated
site precipitation (AASHTO, 2003 and USEPA, 2009). State agencies, such as Oregon
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Compost Socks and Berms SE-13

Department of Environmental Quality (ODEQ) have developed berm dimension based on
slope steepness and length (ODEQ, 2004).

» Compost socks can be assembled on site by filling mesh socks with the selected compost.
Mesh socks can be tied at one end, filled, and then tied at the other end. The ends of socks
can be interlocked until the desired length is achieved. The sock diameter is a function of
slope steepness and length. Again, ASSHTO provides specifications for various parameters.
Compost socks range from 8” to 18”7, but are typically 12” to 18” in diameter.

= Compost socks are typically placed in contours perpendicular to sheet flow. They can also be
placed in V formation on a slope. Compost socks need to be anchored, typically stakes,
through the center of the sock. To prevent water flowing around them, the ends of compost
socks should be placed upslope.

m Locate compost socks and berms on level contours spaced as follows:

- Slope inclination of 4:1 (H:V) or flatter: Socks and/or berms should be placed at a
maximum interval of 20 ft.

- Slope inclination between 4:1 and 2:1 (H:V): Socks should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective).

- Slope inclination 2:1 (H:V) or greater: Socks should be placed at a maximum interval of
10 ft. (a closer spacing is more effective).

» Place perimeter socks and berms using a j-hook installation. Use of vegetation will also
provide additional anchoring.

s Compost socks and berms can be placed around the perimeter of an affected area, like a silt
fence, if the area is flat or on a contour. Do not place these socks and berms where ponded
water could become an issue.

n If used at the toe of slopes, the compost sock or berm should at a minimum of 5 to 10 feet
away.

m Use additional anchoring and erosion control BMPS in conjunction of the compost socks and
berms as needed.

m  Consider using compost berms or socks as necessary at the top and/or bottom of the slope
for additional erosion control performance.

m  Compost socks and berms can also be effective over rocky and frozen ground if installed
properly.

» [Itis recommended that the drainage areas of these compost BMPs do not exceed 0.25 acre
per 100 feet placement interval and runoff does not exceed 1 cubic foot per second.

P ]
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Compost Socks and Berms SE-13

I

Costs

Recently obtained vendor costs indicated $3.50 per linear foot for compost berm application
and $2.00 per linear foot for 8” socks and $2.50 per linear foot for 12”socks. Costs do not
include final compost sock or berm functions at the end of construction activities, including
spreading or removal, if required. ODEQ estimates that compost berms cost 30 percent less
than silt fences to install.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

s Once damage is identified, mend or reapply the sock or berm as needed. Washed out areas
should be replaced. If the sock or berm height is breached during a storm, an additional
sock can be stacked to increase the sock height and similarly the berm dimensions can be
increased, as applicable. An additional sock or berm may be installed upslope, as needed. It
may be necessary to apply an additional type of stormwater BMP, such as a compost blanket.

s Sediment contained by the sock or berm should be removed prior reaching 1/3 of the
exposed height of the BMP. The sediment can be stabilized with the compost sock or berm
with vegetation at the end of construction activities.

s Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication of BMPs.

= Limit traffic to minimize damage to BMPs or impede vegetation establishment.

References

An analysis of Composting as an Environmental Remediation Technology, U.S. Environmental
Protection Agency (USEPA), Solid Waste and Emergency Response (5305W), EPA530-R-8-008,
1998.

Characteristics of Compost: Moisture Holding and Water Quality Improvement, Center for
Research in Water Resources, Kirchoff, C., Malina, J., and Barrett, M., 2003.

Compost Utilization for Erosion Control, The University of Georgia College of Agricultural and
Environmental Sciences, pubs.caes.uga.edu/caespubs/pubcd/B1200.htm, Faucette, B. and
Risse, M., 2001.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.

Standard Special Provision 10-1, Erosion Control (Compost Blanket), State of California
Department of Transportation (Caltrans). 2007 Update.

Evaluation of Environmental Benefits and Impacts of Compost and Industry Standard Erosion
and Sediment Controls Measures Used in Construction Activities, Dissertation, Institute of
Ecology, University of Georgia, Faucette, B., 2004.

]
November 2009 California Stormwater BMP Handbook 70of 8

Construction
www.casqga.org



Compost Socks and Berms SE-13

National Pollutant Discharge Elimination System (NPDES), Compost Blankets, U.S.
Environmental Protection Agency (USEPA).
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfin?action=factsheet results&vie
w=specific&bmp=118, 2009.

Standard Specifications for Transportation Materials and Methods of Sampling and Testing,
Designation MP-9, Compost for Erosion/Sediment Control (Filter Berms), Provisional,
American Association of State Highway Transportation Officials (AASHTO), 2003.

Stormwater Best Management Practices (BMPs) Field Trials of Erosion Control Compost in
Reclamation of Rock Quarry Operations, Nonpoint Source Protection Program CWA §319(h),
Texas Commission on Environmental Quality, Adams, T., McFarland, A., Hauck, L., Barrett, M.,
and Eck, B., 2008.
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Biofilter Bags SE-14

- Along streams and channels

As linear erosion control measure:

- Along the face and at grade breaks of exposed and erodible slopes to shorten slope length
and spread runoff as sheet flow

- At the top of slopes to divert runoff away from disturbed slopes
- As check dams across mildly sloped construction roads
Inlet Protection (See SE-10)

Supplement to silt fences or other sediment control devices

Limitations

Short life-span (2-3 months); regular maintenance and replacement required to ensure
effectiveness. Bags will rapidly fill with sediment and reduce permeability.

Easily damaged by construction vehicles.

If not properly staked, will fail on slope applications.

If improperly installed can allow undercutting or side-cutting flow.
Not effective where water velocities or volumes are high.

Potentially buoyant and easily displaced if not properly installed.

Implementation
General

Biofilter bags are a relatively low cost temporary BMP that are easily deployed and have a simple
installation that can be performed by hand. Without proper installation, however, biofilter bags
can fail due to their light weight, potential displacement, and multiple joint locations. One of
the benefits of utilizing biofilter bags is that the media (wood-product) can be recycled or used
onsite when no longer needed (where acceptable).

Design and Layout — Linear control

Locate biofilter bags on level contours.

- Slopes between 20:1 and 4:1 (H:V): Biofilter bags should be placed at a maximum
interval of 20 ft, with the first row near the slope toe.

- Slopes between 4:1 and 2:1 (H:V): Biofilter bags should be placed at a maximum interval
of 15 ft, with the first row near the slope toe.

- Slopes 2:1 (H:V) or steeper: Biofilter bags should be placed at a maximum interval of 10
ft., with the first row placed the slope toe.
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Biofilter Bags SE-14

= Turn the ends of the biofilter bag barriers up slope to prevent runoff from going around the
berm.

m Allow sufficient space up slope from the biofilter bag berm to allow ponding, and to provide
room for sediment storage.

= Stake biofilter bags into a 1 to 2 in. deep trench with a width equal to the bag.
- Drive one stake at each end of the bag.

- Use wood stakes with a nominal classification of 0.75 by 0.75 in. and minimum length of
24 in.

m Biofilter bags should be overlapped (6 in.), not abutted.

Costs
Pre-filled biofilter bags cost approximately $2.50-$3.50 per bag, dependent upon size.

Inspection and Maintenance

m  BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

= Biofilter bags exposed to sunlight will need to be replaced every two to three months due to
degrading of the bags.

m Reshape or replace biofilter bags as needed.
m  Repair washouts or other damage as needed.

m Sediment that is retained by the BMP should be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height.

»  Remove biofilter bag berms when no longer needed. Remove sediment accumulation and
clean, re-grade, and stabilize the area. Biofilter media may be used on-site, if allowed.

References

Catalog of Stormwater Best Management Practices for Idaho Cities and Counties. Volume 2,
Section 7, BMP 34 — Biofilter Bags, Idaho Department of Environmental Quality, 200s5.

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February
2005.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.
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Wind Erosion Control

WE-1

Description and Purpose

Wind erosion or dust control consists of applying water or other
chemical dust suppressants as necessary to prevent or alleviate
dust nuisance generated by construction activities. Covering
small stockpiles or areas is an alternative to applying water or
other dust palliatives.

California’s Mediterranean climate, with a short “wet” season
and a typically long, hot “dry” season, allows the soils to
thoroughly dry out. During the dry season, construction
activities are at their peak, and disturbed and exposed areas are
increasingly subject to wind erosion, sediment tracking and
dust generated by construction equipment. Site conditions and
climate can make dust control more of an erosion problem than
water based erosion. Additionally, many local agencies,
including Air Quality Management Districts, require dust
control and/or dust control permits in order to comply with
local nuisance laws, opacity laws (visibility impairment) and the
requirements of the Clean Air Act. Wind erosion control is
required to be implemented at all construction sites greater
than 1 acre by the General Permit.

Suitable Applications

Most BMPs that provide protection against water-based erosion
will also protect against wind-based erosion and dust control

requirements required by other agencies will generally meet wind
erosion control requirements for water quality protection. Wind
erosion control BMPs are suitable during the following construction

activities:

Categories

EC  Erosion Control
SE  Sediment Control
TC  Tracking Control

WE  Wind Erosion Control ™

NS Non-Stormwater
Management Control

WM Waste Management and
Materials Pollution Control

Legend:
%} Primary Category
[x] Secondary Category

Targeted Constituents

Sediment |
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EC-5 Soil Binders
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Wind Erosion Control WE-1

m Construction vehicle traffic on unpaved roads
» Drilling and blasting activities

m  Soils and debris storage piles

» Batch drop from front-end loaders

m Areas with unstabilized soil

= Final grading/site stabilization

Limitations

= Watering prevents dust only for a short period (generally less than a few hours) and should
be applied daily (or more often) to be effective.

» Over watering may cause erosion and track-out.

» Oil or oil-treated subgrade should not be used for dust control because the oil may migrate
into drainageways and/or seep into the soil.

w Chemical dust suppression agents may have potential environmental impacts. Selected
chemical dust control agents should be environmentally benign.

= Effectiveness of controls depends on soil, temperature, humidity, wind velocity and traffic.

m Chemical dust suppression agents should not be used within 100 feet of wetlands or water
bodies.

w Chemically treated subgrades may make the soil water repellant, interfering with long-term
infiltration and the vegetation/re-vegetation of the site. Some chemical dust suppressants
may be subject to freezing and may contain solvents and should be handled properly.

s Incompacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

m If the soil surface has minimal natural moisture, the affected area may need to be pre-wetted
so that chemical dust control agents can uniformly penetrate the soil surface.

Implementation
Dust Control Practices

Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table presents dust control practices that can be applied to
varying site conditions that could potentially cause dust. For heavily traveled and disturbed
areas, wet suppression (watering), chemical dust suppression, gravel asphalt surfacing,
temporary gravel construction entrances, equipment wash-out areas, and haul truck covers can
be employed as dust control applications. Permanent or temporary vegetation and mulching
can be employed for areas of occasional or no construction traffic. Preventive measures include
minimizing surface areas to be disturbed, limiting onsite vehicle traffic to 15 mph or less, and
controlling the number and activity of vehicles on a site at any given time.

R
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Wind Erosion Control

WE-1

Chemical dust suppressants include: mulch and fiber based dust palliatives (e.g. paper mulch
with gypsum binder), salts and brines (e.g. calcium chloride, magnesium chloride), non-
petroleum based organics (e.g. vegetable oil, lignosulfonate), petroleum based organics (e.g.

asphalt emulsion, dust oils, petroleum resins), synthetic polymers (e.g. polyvinyl acetate, vinyls,

acrylic), clay additives (e.g. bentonite, montimorillonite) and electrochemical products (e.g.
enzymes, ionic products).

Site
Condition

Dust Control Practices

Permanent
Vegetation

Mulching

Wet
Suppression
(Watering)

Chemical
Dust
Suppression

Gravel

or
Asphalt

Temporary Gravel
Construction
Entrances/Equipment
‘Wash Down

Synthetic
Covers

Minimize

Extent of

Disturbed
Area

Disturbed
“Areas not X
Subject to
Traffic
Disturbed
Areas
Subject to
Traffic

Material
Stockpiles

Demolition X x X

Clearing/
Excavation

Truck
Traffic on
Unpaved
Roads

Tracking X X

Additional preventive measures include:
m  Schedule construction activities to minimize exposed area (see EC-1, Scheduling).

m  Quickly treat exposed soils using water, mulching, chemical dust suppressants, or
stone/gravel layering.

m Identify and stabilize key access points prior to commencement of construction.
= Minimize the impact of dust by anticipating the direction of prevailing winds.
m Restrict construction traffic to stabilized roadways within the project site, as practicable.

m  Water should be applied by means of pressure-type distributors or pipelines equipped with a
spray system or hoses and nozzles that will ensure even distribution.

s All distribution equipment should be equipped with a positive means of shutoff.

m  Unless water is applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.

m If reclaimed waste water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional Water Quality

November 2009 California Stormwater BMP Handbook

Construction
WWww.casqa.org

30f5



V_Vind Erosion Control WE-1

Control Board (RWQCB) requirements. Non-potable water should not be conveyed in tanks
or drain pipes that will be used to convey potable water and there should be no connection
between potable and non-potable supplies. Non-potable tanks, pipes, and other
conveyances should be marked, “NON-POTABLE WATER - DO NOT DRINK.”

m Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
m Provide covers for haul trucks transporting materials that contribute to dust.

m Provide for rapid clean up of sediments deposited on paved roads. Furnish stabilized
construction road entrances and wheel wash areas.

m  Stabilize inactive areas of construction sites using temporary vegetation or chemical
stabilization methods.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. If chemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or groundwater and should meet all applicable
regulatory requirements.

Costs

Installation costs for water and chemical dust suppression vary based on the method used and
the length of effectiveness. Annual costs may be high since some of these measures are effective
for only a few hours to a few days.

Inspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities.

= BMPs must be inspected in accordance with General Permit requirements for the associated
project type and risk level. It is recommended that at a minimum, BMPs be inspected
weekly, prior to forecasted rain events, daily during extended rain events, and after the
conclusion of rain events.

s Check areas protected to ensure coverage.

m  Most water-based dust control measures require frequent application, often daily or even
multiple times per day. Obtain vendor or independent information on longevity of chemical
dust suppressants.

References

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control
District of Maricopa County, Arizona, September 1992.

California Air Pollution Control Laws, California Air Resources Board, updated annually.

Construction Manual, Chapter 4, Section 10, “Dust Control”; Section 17, “Watering”; and Section
18, “Dust Palliative”, California Department of Transportation (Caltrans), July 2001.
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Wind Erosion ConEol WE-1

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PM10), Visibility Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California
Air Resources Board, April 1991.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), March 2003.
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Stabilized Construction Entrance/Exit TC-1

Description and Purpose

A stabilized construction access is defined by a point of
entrance/exit to a construction site that is stabilized to reduce
the tracking of mud and dirt onto public roads by construction
vehicles.

Suitable Applications
Use at construction sites:

s Where dirt or mud can be tracked onto public roads.

m  Adjacent to water bodies.

m  Where poor soils are encountered.

= Where dust is a problem during dry weather conditions.

Limitations
= Entrances and exits require periodic top dressing with
additional stones.

s This BMP should be used in conjunction with street
sweeping on adjacent public right of way.

s Entrances and exits should be constructed on level ground
only.

m Stabilized construction entrances are rather expensive to
construct and when a wash rack is included, a sediment trap
of some kind must also be provided to collect wash water
runoff.

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

B E &

WM

Legend:
%] Primary Objective
Secondary Objective

Targeted Constituents

Sediment V]
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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Stabilized Construction Entrance/Exit TC-1

Implementation

General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing
tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized
construction entrance/exit.

Design and Layout
= Construct on level ground where possible.

s Select 3 to 6 in. diameter stones.
» Use minimum depth of stones of 12 in. or as recommended by soils engineer.

»  Construct length of 50 ft or maximum site will allow, and 10 ft minimum width or to
accommodate traffic.

= Rumble racks constructed of steel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

m Provide ample turning radii as part of the entrance.
» Limit the points of entrance/exit to the construction site.
» Limit speed of vehicles to control dust.

m Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

= Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

m Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.

e e e
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Stabilized Construction Entrance/Exit TC-1

m Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/roadway.

s Ifaggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

» Designate combination or single purpose entrances and exits to the construction site.

®= Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

= Implement SE-7, Street Sweeping and Vacuuming, as needed.

m All exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

Inspection and Maintenance

» Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMPs are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion of rain events.

» Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment.

= Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

= Keep all temporary roadway ditches clear.

s Check for damage and repair as needed.

= Replace gravel material when surface voids are visible.

m  Remove all sediment deposited on paved roadways within 24 hours.
= Remove gravel and filter fabric at completion of construction

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
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Stabilized Construction Entrance/Exit TC-1

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPA Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit TC-1

Crushed aggregate greater than 3"
but smaller than 6"

Filter fabric
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12 " Min, unless otherwise
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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Roadway

TC-2

ey

Description and Purpose

Access roads, subdivision roads, parking areas, and other onsite
vehicle transportation routes should be stabilized immediately
after grading, and frequently maintained to prevent erosion and
control dust.

Suitable Applications
This BMP should be applied for the following conditions:

Temporary Construction Traffic:

- Phased construction projects and offsite road access
- Construction during wet weather

Construction roadways and detour roads:

- Where mud tracking is a problem during wet weather
- Where dust is a problem during dry weather

- Adjacent to water bodies

- Where poor soils are encountered

Limitations

The roadway must be removed or paved when construction
is complete.

Certain chemical stabilization methods may cause
stormwater or soil pollution and should not be used. See
WE-1, Wind Erosion Control.

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control
Non-Stormwater

B E &

" Management Control
WM Waste Management and

Materials Pollution Control
Legend:

] Primary Objective
X Secondary Objective

Targeted Constituents

Sediment |
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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Stabilized Construction Roadwa TC-2

m Management of construction traffic is subject to air quality control measures. Contact the
local air quality management agency.

m  Materials will likely need to be removed prior to final project grading and stabilization.
m  Use of this BMP may not be applicable to very short duration projects.

Implementation
General

Areas that are graded for construction vehicle transport and parking purposes are especially
susceptible to erosion and dust. The exposed soil surface is continually disturbed, leaving no
opportunity for vegetative stabilization. Such areas also tend to collect and transport runoff
waters along their surfaces. During wet weather, they often become muddy quagmires that
generate significant quantities of sediment that may pollute nearby streams or be transported
offsite on the wheels of construction vehicles. Dirt roads can become so unstable during wet
weather that they are virtually unusable.

Efficient construction road stabilization not only reduces onsite erosion but also can
significantly speed onsite work, avoid instances of immobilized machinery and delivery vehicles,
and generally improve site efficiency and working conditions during adverse weather

Installation/Application Criteria

Permanent roads and parking areas should be paved as soon as possible after grading. As an
alternative where construction will be phased, the early application of gravel or chemical
stabilization may solve potential erosion and stability problems. Temporary gravel roadway
should be considered during the rainy season and on slopes greater than 5%.

Temporary roads should follow the contour of the natural terrain to the maximum extent
possible. Slope should not exceed 15%. Roadways should be carefully graded to drain
transversely. Provide drainage swales on each side of the roadway in the case of a crowned
section or one side in the case of a super elevated section. Simple gravel berms without a trench
can also be used.

Installed inlets should be protected to prevent sediment laden water from entering the storm
sewer system (SE-10, Storm Drain Inlet Protection). In addition, the following criteria should
be considered.

»  Road should follow topographic contours to reduce erosion of the roadway.
m The roadway slope should not exceed 15%.

m Chemical stabilizers or water are usually required on gravel or dirt roads to prevent dust
(WE-1, Wind Erosion Control).

m Properly grade roadway to prevent runoff from leaving the construction site.

m Design stabilized access to support heaviest vehicles and equipment that will use it.

Pl
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Stabilized Construction Roadway TC-2

» Stabilize roadway using aggregate, asphalt concrete, or concrete based on longevity, required
performance, and site conditions. The use of cold mix asphalt or asphalt concrete (AC)
grindings for stabilized construction roadway is not allowed.

s Coordinate materials with those used for stabilized construction entrance/exit points.

m If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth.
A crushed aggregate greater than 3 in. but smaller than 6 in. should be used.

Inspection and Maintenance

s Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion of rain events.

» Keep all temporary roadway ditches clear.

= When no longer required, remove stabilized construction roadway and re-grade and repair
slopes.

m Periodically apply additional aggregate on gravel roads.

m  Active dirt construction roads are commonly watered three or more times per day during the
dry season.

Costs

Gravel construction roads are moderately expensive, but cost is often balanced by reductions in
construction delay. No additional costs for dust control on construction roads should be
required above that needed to meet local air quality requirements.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.
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Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.

e
January 2011 California Stormwater BMP Handbook 4 of 4

Construction
WWWw.casqa.org



Entrance/Outlet Tire Wash

TC-3

Description and Purpose

A tire wash is an area located at stabilized construction access
points to remove sediment from tires and under carriages and
to prevent sediment from being transported onto public
roadways.

Suitable Applications

Tire washes may be used on construction sites where dirt and
mud tracking onto public roads by construction vehicles may
oceur.

Limitations
m  The tire wash requires a supply of wash water.

= A turnout or doublewide exit is required to avoid having
entering vehicles drive through the wash area.

= Do not use where wet tire trucks leaving the site leave the
road dangerously slick.

Implementation

m Incorporate with a stabilized construction entrance/exit.
See TC-1, Stabilized Construction Entrance/Exit.

= Construct on level ground when possible, on a pad of coarse
aggregate greater than 3 in. but smaller than 6 in. A
geotextile fabric should be placed below the aggregate.

= Wash rack should be designed and
constructed/manufactured for anticipated traffic loads.

Categories

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

RNES)

WM

Legend:
%] Primary Objective
[x] Secondary Objective

Targeted Constituents

Sediment %
Nutrients

Trash

Metals

Bacteria

Qil and Grease

Organics

Potential Alternatives

TC-1 Stabilized Construction
Entrance/Exit
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Entrance/ Ou_tlet Tire Wash _ TC-3

=  Provide a drainage ditch that will convey the runoff from the wash area to a sediment

trapping device. The drainage ditch should be of sufficient grade, width, and depth to carry
the wash runoff.

»  Use hoses with automatic shutoff nozzles to prevent hoses from being left on.

m  Require that all employees, subcontractors, and others that leave the site with mud caked
tires and undercarriages to use the wash facility.

»  Implement SC-7, Street Sweeping and Vacuuming, as needed.

Costs
Costs are low for installation of wash rack.

Inspection and Maintenance

s Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect BMPs
in accordance with General Permit requirements for the associated project type and risk
level. It is recommended that at a minimum, BMPs be inspected weekly, prior to forecasted
rain events, daily during extended rain events, and after the conclusion of rain events.

= Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur.

= Remove accumulated sediment in wash rack and/or sediment trap to maintain system
performance.

» Inspect routinely for damage and repair as needed.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Entran_ce/ Outlet Tire Wash_ TC-3

Crushed aggregate greater than 3"
but smaller than 6",

Corrugated steel panels

Original
grade

12" Min, unless otherwise
specified by o soils engineer

SECTION A—A
NOT TO SCALE

Filter fabric

Crushed aggregate greater than 3"
but smaller than 6"

Filter fabric
Original

oXQ) QSOQO %00 grade

L 12" Min, unless otherwise
specified by a soils engineer

SECTION B-B

NTS

Ditch to carry runoff
to a sediment trapping
device

NOTE:
Many designs can be field
fabricated, or fabricated 4

units may be used. /

Water supply & hose

TYPICAL TIRE WASH
NOT TO SCALE

January 2011 California Stormwater BMP Handbook 3of 3

Construction
WWw.casqa.org




	Collection System A & D - Appendices - Volume 1B.pdf
	Appendix.pdf
	G Cover
	EXHIBIT G - CWSRF Laws and Regulations
	H Cover
	Construction Staking Guidelines

	Appendix I Cover
	Wage determination



