Appendix G
Best Management Practices

EC-6

Straw Mulch
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Description and Purpose
Straw mulch consists of placing a uniform layer of straw and
incorporating it into the soil with a studded roller or anchoring
it with a tackifier stabilizing emulsion. Straw mulch protects
the soil surface from the impact of rain drops, preventing soil
particles from becoming dislodged.
Suitable Applications
Straw mulch is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established. Straw mulch is typically used for erosion control
on disturbed areas until soils can be prepared for permanent
vegetation. Straw mulch is also used in combination with
temporary and/or permanent seeding strategies to enhance
plant establishment.

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

Limitations
• Availability of straw and straw blowing equipment may be
limited just prior to the rainy season and prior to storms
due to high demand.
•

There is a potential for introduction of weed seed and
unwanted plant material.

•

When straw blowers are used to apply straw mulch, the
treatment areas must be within 150 ft of a road or surface
capable of supporting trucks.

•

Straw mulch applied by hand is more time intensive and
potentially costly.

EC-8 Wood Mulching
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•

Wind may limit application of straw and blow straw into undesired locations.

•

May have to be removed prior to permanent seeding or prior to further earthwork.

•

"Punching" of straw does not work in sandy soils, necessitating the use of tackifiers.

Im pie mentation
• Straw shall be derived from wheat, rice, or barley. Where required by the plans,
specifications, permits, or environmental documents, native grass straw shall be used.
•

A tackifier is the preferred method for anchoring straw mulch to the soil on slopes.

•

Crimping, punch roller-type rollers, or track walking may also be used to incorporate straw
mulch into the soil on slopes. Track walking shall only be used where other methods are
impractical.

•

Avoid placing straw onto roads, sidewalks, drainage channels, sound walls, existing
vegetation, etc.

•

Straw mulch with tackifier shall not be applied during or immediately before rainfall.

•

In San Diego, use of straw near wood framed home construction has been frowned on by the
Fire Marshall.

Application Procedures
• Apply straw at a minimum rate of 4,000 lb/acre, either by machine or by hand distribution.
•

Roughen embankments and fill rills before placing the straw mulch by rolling with a
crimping or punching type roller or by track walking.

•

Evenly distribute straw mulch on the soil surface.

•

Anchor straw mulch to the soil surface by "punching" it into the soil mechanically
(incorporating). Alternatively, use a tackifier to adhere straw fibers.

•

Methods for holding the straw mulch in place depend upon the slope steepness, accessibility,
soil conditions, and longevity.
On small areas, a spade or shovel can be used to punch in straw mulch.
On slopes with soils that are stable enough and of sufficient gradient to safely support
construction equipment without contributing to compaction and instability problems,
straw can be "punched" into the ground using a knife blade roller or a straight bladed
coulter, known commercially as a" crimper".
On small areas and/or steep slopes, straw can also be held in place using plastic netting
or jute. The netting shall be held in place using 11 gauge wire staples, geotextile pins or
wooden stakes as described in EC-7, Geotextiles and Mats.
A tackifier acts to glue the straw fibers together and to the soil surface. The tackifier
shall be selected based on longevity and ability to hold the fibers in place. A tackifier is
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typically applied at a rate of 125 lb/acre. In windy conditions, the rates are typically 180
lb/acre.

Costs
Average annual cost for installation and maintenance (3-4 months useful life) is $2,500 per
acre. Application by hand is more time intensive and potentially costly.
Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.
•

Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application ofBMPs.

•

The key consideration in inspection and maintenance is that the straw needs to last long
enough to achieve erosion control objectives.

•

Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are
inactive. Repair any damaged ground cover and re-mulch exposed areas.

•

Reapplication of straw mulch and tackifier may be required to maintain effective soil
stabilization over disturbed areas and slopes.

References
Controlling Erosion of Construction Sites, Agricultural Information Bulletin #347, U.S.
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly
Soil Conservation Service - SCS).
Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
January 1991.
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
Soil Erosion by Water, Agricultural Information Bulletin #513, U.S. Department of Agriculture,
Soil Conservation Service.
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 Manua~ 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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Legend:

Ii'.]' Primary Objective
~

Secondary Objective

Targeted Constituents

Description and Purpose
Mattings of natural materials are used to cover the soil surface
to reduce erosion from rainfall impact, hold soil in place, and
absorb and hold moisture near the soil surface. Additionally,
matting may be used to stabilize soils until vegetation is
established.

Suitable Applications
Mattings are commonly applied on short, steep slopes where
erosion hazard is high and vegetation will be slow to establish.
Mattings are also used on stream banks where moving water at
velocities between 3 ft/sand 6 ft/s are likely to wash out new
vegetation, and in areas where the soil surface is disturbed and
where existing vegetation has been removed. Matting may also
be used when seeding cannot occur (e.g., late season
construction and/or the arrival of an early rain season).
Erosion control matting should be considered when the soils
are fine grained and potentially erosive. These measures
should be considered in the following situations.
•

Steep slopes, generally steeper than 3:1 (H:V)

•

Slopes where the erosion potential is high

•

Slopes and disturbed soils where mulch must be anchored

•

Disturbed areas where plants are slow to develop

•

Channels with flows exceeding 3.3 ft/s

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

Potential Alternatives
EC-3 Hydraulic Mulch
EC-4 Hydroseeding
EC-5 Soil Binders
EC-6 Straw Mulch
EC-8 Wood Mulching
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•

Channels to be vegetated

•

Stockpiles

•

Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs)

Limitations
• Properly installed mattings provide excellent erosion control but do so at relatively high cost.
This high cost typically limits the use of mattings to areas of concentrated channel flow and
steep slopes.
•

Mattings are more costly than other BMP practices, limiting their use to areas where other
BMPs are ineffective (e.g. channels, steep slopes).

•

Installation is critical and requires experienced contractors. The contractor should install
the matting material in such a manner that continuous contact between the material and the
soil occurs.

•

Geotextiles and Mats may delay seed germination, due to reduction in soil temperature.

•

Blankets and mats are generally not suitable for excessively rocky sites or areas where the
final vegetation will be mowed (since staples and netting can catch in mowers).

•

Blankets and mats must be removed and disposed of prior to application of permanent soil
stabilization measures.

•

Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of
at a landfill.

•

Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

•

The use of plastic should be limited to covering stockpiles or very small graded areas for
short periods of time (such as through one imminent storm event) until alternative
measures, such as seeding and mulching, may be installed.

•

Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate
limitations; consult the manufacturer for proper selection.

•

Not suitable for areas that have heavy foot traffic (tripping hazard) - e.g., pad areas around
buildings under construction.

Im pie mentation
Material Selection
Organic matting materials have been found to be effective where re-vegetation will be provided
by re-seeding. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.
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The following natural and synthetic mattings are commonly used:

Geo textiles
• Material should be a woven polypropylene fabric with minimum thickness of 0.06 in.,
minimum width of12 ft and should have minimum tensile strength of150 lbs (warp), 80 lbs
(fill) in conformance with the requirements in ASTM Designation: D 4632. The permittivity
of the fabric should be approximately 0.07 sec-1 in conformance with the requirements in
ASTM Designation: D4491. The fabric should have an ultraviolet (UV) stability of 70
percent in conformance with the requirements in ASTM designation: D4355· Geotextile
blankets must be secured in place with wire staples or sandbags and by keying into tops of
slopes to prevent infiltration of surface waters under geotextile. Staples should be made of
minimum 11 gauge steel wire and should be CT-shaped with 8 in. legs and 2 in. crown.
•

Geotextiles may be reused if they are suitable for the use intended.

Plastic Covers
• Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top
of slope and firmly held in place with sandbags or other weights placed no more than 10 ft
apart. Seams are typically taped or weighted down their entire length, and there should be
at least a 12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in.
in soil.
•

All sheeting must be inspected periodically after installation and after significant rainstorms
to check for erosion, undermining, and anchorage failure. Any failures must be repaired
immediately. If washout or breakages occur, the material should be re-installed after
repairing the damage to the slope.

Erosion ControlBlankets/Mats
• Biodegradable rolled erosion control products (RECPs) are typically composed ofjute fibers,
curled wood fibers, straw, coconut fiber, or a combination of these materials. In order for an
RECP to be considered 100% biodegradable, the netting, sewing or adhesive system that
holds the biodegradable mulch fibers together must also be biodegradable.
Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable
mesh. It is designed to be used in conjunction with vegetation and has longevity of
approximately one year. The material is supplied in rolled strips, which should be
secured to the soil with CT-shaped staples or stakes in accordance with manufacturers'
recommendations.
Excelsior (curled wood fiber) blanket material should consist of machine produced
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of consistent thickness. The wood fiber must be evenly distributed
over the entire area of the blanket. The top surface of the blanket should be covered with
a photodegradable extruded plastic mesh. The blanket should be smolder resistant
without the use of chemical additives and should be non-toxic and non-injurious to plant
and animal life. Excelsior blankets should be furnished in rolled strips, a minimum of 48
in. wide, and should have an average weight of o.8 lb/yd 2 , ±10 percent, at the time of
manufacture. Excelsior blankets must be secured in place with wire staples. Staples
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should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.
Straw blanket should be machine produced mats of straw with a lightweight
biodegradable netting top layer. The straw should be attached to the netting with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly distributed over the entire area of the blanket. Straw blanket
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 80 ft long
and a minimum of 0.5 lb /yd2 • Straw blankets must be secured in place with wire staples.
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.
Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic
netting held together with adhesives. The material is designed to enhance re-vegetation.
The material is furnished in rolled strips, which must be secured to the ground with Ushaped staples or stakes in accordance with manufacturers' recommendations.
Coconut fiber blanket should be a machine produced mat of 100 percent coconut
fiber with biodegradable netting on the top and bottom. The coconut fiber should be
attached to the netting with biodegradable thread or glue strips. The coconut fiber
blanket should be of consistent thickness. The coconut fiber should be evenly distributed
over the entire area of the blanket. Coconut fiber blanket should be furnished in rolled
strips with a minimum of 6.5 ft wide, a minimum of 80 ft. long and a minimum of 0.5
lb/yd2 • Coconut fiber blankets must be secured in place with wire staples. Staples
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crown.
Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber
that is spun into a yarn and woven into a biodegradable mat. It is designed to be used in
conjunction with vegetation and typically has longevity of several years. The material is
supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers' recommendations.
Straw coconut fiber blanket should be machine produced mats of 70 percent straw
and 30 percent coconut fiber with a biodegradable netting top layer and a biodegradable
bottom net. The straw and coconut fiber should be attached to the netting with
biodegradable thread or glue strips. The straw coconut fiber blanket should be of
consistent thickness. The straw and coconut fiber should be evenly distributed over the
entire area of the blanket. Straw coconut fiber blanket should be furnished in rolled
strips a minimum of 6.5 ft wide, a minimum of 80 ft long and a minimum of 0.5 lb/yd 2 •
Straw coconut fiber blankets must be secured in place with wire staples. Staples should
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in.
crown.
•

Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon or
other synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is
used to construct the RECP. Netting used to hold these fibers together is typically nonbiodegradable as well.
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Plastic netting is a lightweight biaxially oriented netting designed for securing loose
mulches like straw or paper to soil surfaces to establish vegetation. The netting is
photodegradable. The netting is supplied in rolled strips, which must be secured with CTshaped staples or stakes in accordance with manufacturers' recommendations.
Plastic mesh is an open weave geotextile that is composed of an extruded synthetic
fiber woven into a mesh with an opening size ofless than l/4 in. It is used with revegetation or may be used to secure loose fiber such as straw to the ground. The material
is supplied in rolled strips, which must be secured to the soil with CT-shaped staples or
stakes in accordance with manufacturers' recommendations.
Synthetic fiber with netting is a mat that is composed of durable synthetic fibers
treated to resist chemicals and ultraviolet light. The mat is a dense, three dimensional
mesh of synthetic (typically polyolefin) fibers stitched between two polypropylene nets.
The mats are designed to be re-vegetated and provide a permanent composite system of
soi~ roots, and geomatrix. The material is furnished in rolled strips, which must be
secured with CT-shaped staples or stakes in accordance with manufacturers'
recommendations.
Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other
synthetic) matting. Typically it has more than 90 percent open area, which facilitates
root growth. It's tough root reinforcing system anchors vegetation and protects against
hydraulic lift and shear forces created by high volume discharges. It can be installed
over prepared soil, followed by seeding into the mat. Once vegetated, it becomes an
invisible composite system of soi~ roots, and geomatrix. The material is furnished in
rolled strips that must be secured with CT-shaped staples or stakes in accordance with
manufacturers' recommendations.
Combination synthetic and biodegradable RECPs consist of biodegradable fibers,
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top
and a high strength continuous filament geomatrix or net stitched to the bottom. The
material is designed to enhance re-vegetation. The material is furnished in rolled strips,
which must be secured with CT-shaped staples or stakes in accordance with
manufacturers' recommendations.
Site Prepa.,.ation
• Proper site preparation is essential to ensure complete contact of the blanket or matting with
the soil

•

Grade and shape the area of installation.

•

Remove all rocks, clods, vegetation or other obstructions so that the installed blankets or
mats will have complete, direct contact with the soil.

•

Prepare seedbed by loosening 2 to 3 in. of topsoil.

Seeding
Seed the area before blanket installation for erosion control and revegetation. Seeding after mat
installation is often specified for turfreinforcement application. When seeding prior to blanket
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installation, all check slots and other areas disturbed during installation must be re-seeded.
Where soil filling is specified, seed the matting and the entire disturbed area after installation
and prior to filling the mat with soil.
Fertilize and seed in accordance with seeding specifications or other types of landscaping plans.
When usingjute matting on a seeded area, apply approximately halfthe seed before laying the
mat and the remainder after laying the mat. The protective matting can be laid over areas where
grass has been planted and the seedlings have emerged. Where vines or other ground covers are
to be planted, lay the protective matting first and then plant through matting according to
design of planting.

Check Slots
Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in
narrow trenches 6 to 12 in. deep across the channel and left flush with the soil surface. They are
to cover the full cross section of designed flow.
Laying and Securing Matting
• Before laying the matting, all check slots should be installed and the friable seedbed made
free from clods, rocks, and roots. The surface should be compacted and finished according
to the requirements of the manufacturer's recommendations.
•

Mechanical or manual lay down equipment should be capable of handling full rolls of fabric
and laying the fabric smoothly without wrinkles or folds. The equipment should meet the
fabric manufacturer's recommendations or equivalent standards.

Anchoring
• CT-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used
to anchor mats and blankets to the ground surface.
•

Wire staples should be made of minimum 11 gauge steel wire and should be CT-shaped with 8
in. legs and 2 in. crown.

•

Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of
the pin, and 8 in. in length.

•

Wire staples and metal stakes should be driven flush to the soil surface.

Installation on Slopes
Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:
•

Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench.
Backfill trench and tamp earth firmly.

•

Unroll blanket down slope in the direction of water flow.

•

Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft.
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•

When blankets must be spliced, place blankets end over end (shingle style) with 6 in.
overlap. Staple through overlapped area, approximately 12 in. apart.

•

Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

•

Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggered with the staples placed along the edges.
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staples/yd2 • Moderate slopes,
2:1 (H:V) to 3:1 (H:V), require aminimum ofl 112 staples/yd2 •

Installation in Channels
Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:
•

Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the
project area.

•

Excavate intermittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft
intervals along the channels.

•

Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the
installation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the
crest of the channel side slopes.

•

Beginning at the downstream end and in the center of the channe~ place the initial end of
the first roll in the anchor trench and secure with fastening devices at 12 in. intervals. Note:
matting will initially be upside down in anchor trench.

•

In the same manner, position adjacent rolls in anchor trench, overlapping the preceding roll
a minimum of 3 in.

•

Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil.

•

Unroll center strip of matting upstream. Stop at next check slot or terminal anchor trench.
Unroll adjacent mats upstream in similar fashion, maintaining a 3 in. overlap.

•

Fold and secure all rolls of matting snugly into all transverse check slots. Lay mat in the
bottom of the slot then fold back against itself Anchor through both layers ofmat at 12 in.
intervals, then backfill and compact soil. Continue rolling all mat widths upstream to the
next check slot or terminal anchor trench.

•

Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at
25 to 30 ft. intervals in lieu of excavated check slots.

•

Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals.

•

Place edges of outside mats in previously excavated longitudinal slots; anchor using
prescribed staple pattern, backfill, and compact soil.

•

Anchor, fil~ and compact upstream end ofmat in a 12 in. by 6 in. terminal trench.
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•

Secure mat to ground surface using CT-shaped wire staples, geotextile pins, or wooden stakes.

•

Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (ifspecified for tw-f'reinforcement)
• Always consult the manufacturer's recommendations for installation.
•

Do not drive tracked or heavy equipment over mat.

•

Avoid any traffic over matting if loose or wet soil conditions exist.

•

Use shovels, rakes, or brooms for fine grading and touch up.

•

Smooth out soil fillingjust exposing top netting of mat.

Tempo-,.a.,.y Soil Stabilization Removal
• Temporary soil stabilization removed from the site of the work must be disposed of if
necessary.
Costs
Relatively high compared to other BMPs. Biodegradable materials: $0.50 - $0.57/yd2 •
Permanent materials: $3.00 - $4.50/yd2 • Staples: $0.04 - $0.05/staple. Approximate costs for
installed materials are shown below:
Rolled Erosion Control Products
Jute Mesh

Biodegradable

Non-Biodegradable

Installed
Cost per Acre
$6,500

Curled Wood Fiber

$10,500

Straw

$8,900

Wood Fiber

$8,900

Coconut Fiber

$13,000

Coconut Fiber Mesh

$31,200

Straw Coconut Fiber

$10,900

Plastic Netting

$2,000

Plastic Mesh

$3,200

Synthetic Fiber with Netting

$34,800

Bonded Synthetic Fibers

$50,000

Combination with Biodegradable

$32,000

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov. 1999

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season, and
at two-week intervals during the non-rainy season.
•

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

Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication ofBMPs.

•

If washout or breakage occurs, re-install the material after repairing the damage to the slope
or channel.

•

Make sure matting is uniformly in contact with the soil.

•

Check that all the lap joints are secure.

•

Check that staples are flush with the ground.

•

Check that disturbed areas are seeded.

References
Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service,
January 1991.
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.
Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999
Stormwater Management of the Puget Sound Basin, Technical Manua~ 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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6"

x

5"

anchor trench

Mats/blankets should
be installed vertically
downslope.

')"
L

3"

I
ISOMETRIC VIEW

WET SLOPE LINING
NTS
NOTES:
1. Slope surface shall be free of rocks, clods, sticks
and grass. Mats/blankets shall have good soil contact.
2. Loy blankets loosely and stoke or staple to maintain
direct contact with the soil. Do not stretch.
3. Install per manufacturer's recommendations

TYPICAL INSTALLATION DETAIL
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INITIAL CHANNEL ANCHOR TRENCH
NTS

TERMINAL SLOPE AND CHANNEL
ANCHOR TRENCH
NTS

Stake at .3'
5' in terva Is -.---..-----"'"--=-----+--=~c

ISOMETRIC VIEW
NTS
4" x 4"
anchor shoe
4"

INTERMITTENT CHECK SLOT
LONGITUDINAL ANCHOR TRENCH
NTS
NTS
NOTES:
1. Check slots to be constructed per manufacturers specifications.
2. Staking or stapling layout per manufacturers specifications.
3. Install per manufacturer's recommendations

TYPICAL INSTALLATION DETAIL
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Description and Purpose
A silt fence is made of a filter fabric that has been entrenched,
attached to supporting poles, and sometimes backed by a
plastic or wire mesh for support. The silt fence detains
sediment-laden water, promoting sedimentation behind the
fence.
Suitable Applications
Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They should
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion. Silt
fences are generally ineffective in locations where the flow is
concentrated and are only applicable for sheet or overland
flows. Silt fences are most effective when used in combination
with erosion controls. Suitable applications include:
•

Along the perimeter of a project.

•

Below the toe or down slope of exposed and erodible slopes.

•

Along streams and channels.

•

Around temporary spoil areas and stockpiles.

•

Below other small cleared areas.

0

Sediment
Nutrients
Trash
Meiais
Bacteria
Oil and Grease
OrQMics

Potential Alternatives
SE-5 Fiber Rolls
SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-9 Straw Bale Barrier

Limitations
• Do not use in streams, channels, drain inlets, or anywhere flow
is concentrated.
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SE-1
•

Do not use in locations where ponded water may cause flooding.

•

Do not place fence on a slope, or across any contour line. If not installed at the same
elevation throughout, silt fences will create erosion.

11

Filter fences wiJ! create a temporary sedimentation pond on the upstream side of the fence
and may cause temporary flooding. Fences not constructed on a level contour will be
overtopped by concentrated flow resulting in failure of the filter fence.

•

Improperly installed fences are subject to failure from undercutting, overlapping, or
collapsing.
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 allow water depth to exceed 1.5 ft at any point.

Implementation
General
A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and
attached to supporting posts, entrenched, and, depending upon the strength of fabric used,

supported \Vi.th plastic or \Vire 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.
Silt fences are preferable to straw bale barriers in many cases. Laboratory work at the Virginia
Highway and Transportation Research Council has shown that silt fences can trap a much
higher percentage of suspended sediments than can straw bales. While the failure rate of silt
fences is lower than that of straw bale barriers, there are many instances where silt fences have
been improperly installed. The following layout and installation guidance can improve
performance and should be followed:
•

Use principally in areas where sheet flow oa;urs.

•

Don't use in streams, channels, or anywhere flow is concentrated. Don't use silt fences to
divert flow.

•

Don't use below slopes subject to creep, slumping, or landslides.

•

Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that is not
finer than an equivalent opening size of 70.

•

Install along a level contour, so water does not pond more than i.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.
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Silt Fence
•

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 ft 2 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.

•

Silt fences should remain in place until the disturbed area is permanently stabilized.

Design and Layout
Selection of a filter fabric is based on soil conditions at the construction site (which affect the
equivalent opening size (EOS) fabric specification) and characteristics of the support fence
(which affect the choice of tensile strength). The designer should specify a filter fabric that
retains the soil found on the construction site yet that it has openings large enough to permit
drainage and prevent clogging. The following criteria is recommended for selection of the
equivalent opening size:
1.

If 50 percent or less of the soil, by weight, will pass the U.S. Standard Sieve No. 200,
select the EOS to retain 85 % of the soil. The EOS should not be finer than EOS 70.

2.

For all other soil types, the EOS should be no larger than the openings in the U.S.
Standard Sieve No. 70 except where direct discharge to a stream, lake, or wetland
will occur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, it is preferable to specify a fabric with openings as large as
allowed by the criteria. No fabric should be specified with an EOS smaller than U.S. Standard
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openings in a No. 200
sieve, filter fabric should not be used. Most of the particles in such a soil would not be retained
if the EOS was too large and they would clog the fabric quickly if the EOS were small enough to
capture the soil.
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). Filter fabric 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.

•

For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.
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SE-1
Materials
•

Silt fence fabric should be woven polypropylene with a minimum width of 36 in. and a
minimum tensile strength of 100 lb force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric shouid be between 0.1 sec-1 and 0.15 sec- 1 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 t.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.

•

There are new products that may use prefabricated plastic holders for the silt fence and use
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.

Installation Guidelines
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 the
proposed silt fence.

•

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 filter fabric 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 filter fabric and closer
post spacing are used, the mesh support fence may be eliminated. Filter fabric should be
purchased in a long roll, and then cut to the length of the barrier. When joints are necessary,
filter cloth 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 compacted native material.

•

Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where a silt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the 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 difficult to
maintain.
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Silt Fence
•

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.

Costs
•

Average annual cost for installation and maintenance (assumes 6 month useful life): $7 per
lineal foot ($850 per drainage acre). Range of cost is $3.50 - $9.10 per lineal foot.

Inspection and Maintenance
•

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

•

Repair undercut silt fences.

•

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 of, and replaced with new silt fence barriers.

•

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 earthvvoik on the site Oi disposed at an appropriate location.

•

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

•

Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired.

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
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.
Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft),
UESPA, 1990.
Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 199i.
U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Environmental Protection Agency, Office of Water, \Vashington, DC, 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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Description and Purpose
A sandbag barrier is a series of sand-filled bags placed on a
level contour to intercept sheet flows. Sandbag barriers pond
sheet flow runoff, allowing sediment to settle out.
Suitable Applications
Sandbag barriers may be suitable:
•

As a linear sediment control measure:
Below the toe of slopes and erodible slopes

0

Primary Objective

~

Secondary Objective

Targeted Constituents
Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

Potential Alternatives

As sediment traps at culvert/pipe outlets

SE-1 Silt Fence

Below other small cleared areas

SE-5 Fiber Rolls

Along the perimeter of a site

SE-6 Gravel Bag Berm
SE-9 Straw Bale Barrier

Down slope of exposed soil areas
Around temporary stockpiles and spoil areas
Parallel to a roadway to keep sediment off paved areas
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

LA.LlrtH..f\ JA ~IU~{ \1\<\' A I t:K
I
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Sandbag Barrier

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.
•

Degraded sandbags may rupture when removed, spilling sand.

•

Installation can be labor intensive.

•

Barriers may have limited durability for long-term projects.

•

When used to detain concentrated flows, maintenance requirements increase.

•

Burlap should not be used for sandbags.

Im pie mentation
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 provides quiescent conditions allowing sediment
to settle. While the sand-filled bags are porous, the fine sand tends to quickly plug with
sediment, limiting 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-9, Straw Bale Barriers.
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 ground bag berms, but less porous.
Design and Layout
• Locate sandbag barriers on a level contour.
Slopes between 20:1 and 2:1 (H:V): Sandbags should be placed at a maximum interval of
50 ft (a closer spacing is more effective), with the first row near the slope toe.
Slopes 2:1 (H:V) or steeper: Sandbags should be placed at a maximum interval of 25 ft (a
closer spacing is more effective), with the first row placed near the slope toe.
•

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, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sandbags can be placed
perpendicular to the barrier to serve as cross barriers.

•

Drainage area should not exceed 5 acres.
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•

Stack sandbags at least three bags high.

•

Butt ends of bags tightly.

•

Overlapp butt joints of row beneath with each successive row.

•

Use a pyramid approach when stacking bags.

•

In non-traffic areas

SE-8

Height = 18 in. maximum
Top width= 24 in. minimum for three or more layer construction
Side slope = 2:1 or flatter
•

In construction traffic areas
Height = 12 in. maximum
Top width = 24 in. minimum for three or more layer construction.
Side slopes = 2: 1 or flatter.

Materials
• Sandbag Material: Sandbag should be woven polypropylene, polyethylene or polyamide
fabric, minimum unit weight of 4 ounces/yd2 , Mullen burst strength exceeding 300 lb/in2 in
conformance with the requirements in ASTM designation 03786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation 04355. Use of
burlap may not acceptable in some jurisdictions.
•

Sandbag Size: Each sand-filled bag should have a length of18 in., width of12 in.,
thickness of 3 in., and mass of approximately 33 lbs. Bag dimensions are nomina~ and may
vary based on locally available materials.

•

Fill Material: All sandbag fill material should be non-cohesive, Class 1 or Class 2
permeable material free from clay and deleterious material.

Costs
Sandbag barriers are more costly, but typically have a longer useful life than other barriers.
Empty sandbags cost $0.25 - $0. 75. Average cost of fill material is $8 per yd3. Pre-filled
sandbags are more expensive at $i.50 - $2.00 per bag.
Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.
•

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.
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•

Repair washouts or other damage as needed.

•

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.

•

Remove sandbags when no longer needed. Remove sediment accumulation, and clean, regrade, and stabilize the area.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manua~
State of California Department of Transportation (Caltrans), November 2000.
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Construct the length of each reach so that the change in base
elevation along the reach does not exceed 1/2 the height of the
linear barrier. In no case shall the reach length exceed 500'.

2.

Place sandbags tightly.

3.

Dimension may vary to fit field condition.

4.

Sandbag barrier shall be a minimum of 3 bogs high.

5.
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Straw Bale Barrier
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Erosion Control
Sediment Control
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Wind Erosion Control
Non-Stormwater
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Management Control
Waste Management and
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Materials Pollution Control

0

Legend:

0

Primary Objective

~

Secondary Objective

Targeted Constituents

Description and Purpose
A straw bale barrier is a series of straw bales placed on a level
contour to intercept sheet flows. Straw bale barriers pond
sheet- flow runoff, allowing sediment to settle out.
Suitable Applications
Straw bale barriers may be suitable:
•

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

As a linear sediment control measure:
Below the toe of slopes and erodible slopes
As sediment traps at culvert/pipe outlets

Potential Alternatives
SE-1 Silt Fence
SE-5 Fiber Rolls

Below other small cleared areas

SE-6 Gravel Bag Berm

Along the perimeter of a site

SE-8 Sandbag Barrier

Down slope of exposed soil areas
Around temporary stockpiles and spoil areas
Parallel to a roadway to keep sediment off paved areas
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
CAl.l:'ORl\.1 1\
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Straw Bale Barrier

At the top of slopes to divert runoff away from disturbed slopes
As check dams across mildly sloped construction roads

Limitations
Straw bale barriers:
•

Are not to be used for extended periods of time because they tend to rot and fall apart

•

Are suitable only for sheet flow on slopes oflo % or flatter

•

Are not appropriate for large drainage areas, limit to one acre or less

•

May require constant maintenance due to rotting

•

Are not recommended for concentrated flow, inlet protection, channel flow, and live streams

•

Cannot be made ofbale bindings ofjute or cotton

•

Require labor-intensive installation and maintenance

•

Cannot be used on paved surfaces

•

Should not to be used for drain inlet protection

•

Should not be used on lined ditches

•

May introduce undesirable non-native plants to the area

Im pie mentation
General
A straw bale barrier consists of a row of straw bales placed on a level contour. When
appropriately placed, a straw bale barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment
to settle. Straw bale 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.
Straw bale barriers have not been as effective as expected due to improper use. These barriers
have been placed in streams and drainage ways where runoff volumes and velocities have caused
the barriers to wash out. In addition, failure to stake and entrench the straw bale has allowed
undercutting and end flow. Use of straw bale barriers in accordance with this BMP should
produce acceptable results.

Design and Layout
• Locate straw bale barriers on a level contour.
Slopes up to 10:1 (H:V): Straw bales should be placed at a maximum interval of 50 ft (a
closer spacing is more effective), with the first row near the toe of slope.
Slopes greater than 10:1 (H:V): Not recommended.
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•

Turn the ends of the straw bale 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, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sand bags can be placed
perpendicular to the barrier to serve as cross barriers.

•

Drainage area should not exceed 1 acre, or 0.25 acre per 100 ft of barrier.

•

Maximum flow path to the barrier should be limited to 100 ft.

•

Straw bale barriers should consist of two parallel rows.
Butt ends of bales tightly
Stagger butt joints between front and back row
Each row of bales must be trenched in and firmly staked

•

Straw bale barriers are limited in height to one bale laid on its side.

•

Anchor bales with either two wood stakes or four bars driven through the bale and into the
soil. Drive the first stake towards the butt joint with the adjacent bale to force the bales
together.

•

See attached figure for installation details.

Materials
• Straw Bale Size: Each straw bale should be a minimum of 14 in. wide, 18 in. in height, 36
in. in length and should have a minimum mass of 50 lbs. The straw bale should be
composed entirely of vegetative matter, except for the binding material.
•

Bale Bindings: Bales should be bound by steel wire, nylon or polypropylene string placed
horizontally. Jute and cotton binding should not be used. Baling wire should be a minimum
diameter of14 gauge. Nylon or polypropylene string should be approximately 12 gauge in
diameter with a breaking strength of 80 lbs force.

•

Stakes: 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. Steel bar reinforcement should be equal to a #4 designation or
greater. End protection should be provided for any exposed bar reinforcement.

Costs
Straw bales cost $5 - $7 each. Adequate labor should be budgeted for installation and
maintenance.
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Straw Bale Barrier

Inspection and Maintenance
Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.
•

Straw bales degrade, especially when exposed to moisture. Rotting bales will need to be
replaced on a regular basis.

•

Replace or repair damaged bales as needed.

•

Repair washouts or other damages as needed.

•

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.

•

Remove straw bales when no longer needed. Remove sediment accumulation, and clean, regrade, and stabilize the area. Removed sediment should be incorporated in the project or
disposed of.

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

TC-2

Objectives
EC
SE
TC
WE

Erosion Control
Sediment Control
Tracking Control
Wind Erosion Control
Non-Stormwater
NS
Management Control
Waste Management and
WM
Materials Pollution Control

~
~

0

Legend:

0

Primary Objective

~

Secondary Objective

Targeted Constituents

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

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

Potential Alternatives
None

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.

{A.I H . >l<f\,I A i... 1<)l<\•l\<\' l\'I Fl~
I
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January 2003

California StormwalEr BMP Handbook
Construction
www .cabmphandbooks.com

1of 4

TC-2

Stabilized Construction Roadway

•

Certain chemical stabilization methods may cause stormwater or soil pollution and should
not be used. See WE-1, Wind Erosion Control.

•

Management of construction traffic is subject to air quality control measures. Contact the
local air quality management agency.

•

Materials will likely need to be removed prior to final project grading and stabilization.

•

Use of this BMP may not be applicable to very short duration projects.

Im pie mentation
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.

•

The roadway slope should not exceed 15%.

•

Chemical stabilizers or water are usually required on gravel or dirt roads to prevent dust
(WE-1, Wind Erosion Control).

•

Properly grade roadway to prevent runoff from leaving the construction site.

•

Design stabilized access to support heaviest vehicles and equipment that will use it.
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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.

•

Coordinate materials with those used for stabilized construction entrance/exit points.

•

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
• 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, impact weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.
•

Keep all temporary roadway ditches clear.

•

When no longer required, remove stabilized construction roadway and re-grade and repair
slopes.

•

Periodically apply additional aggregate on gravel roads.

•

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, EPA832-R-92005; USEPA, April 1992.
Stormwater Management of the Puget Sound Basin, Technical Manua~ Publication #91-75,
Washington State Department of Ecology, February 1992.
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Stabilized Construction Roadway

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.
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TC-3

Entrance/Outlet Tire Wash
Objectives
EC
SE
TC
WE

Erosion Control
Sediment Control
Tracking Control
Wind Erosion Control
Non-Stormwater
NS
Management Control
Waste Management and
WM Materials Pollution Control
Legend:
Ii'.'.!: Primary Objective
~

Secondary Objective

®SUPPLY

Targeted Constituents

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
occur.
Limitations
• 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.

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

Potential Alternatives
TC-1 Stabilized Construction
Entrance/Exit

Im pie mentation
• 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.
Cl\LITO:ll\:IA !;TO:l\1\'l'ATER
I
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TC-3

Entrance/Outlet Tire Wash

•

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.

•

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
• 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 of two-week intervals in the non-rainy season to verify
continued BMP implementation.
•

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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TC-3

Entrance/Outlet Tire Wash
Crushed aggregate greater than 3"
but smaller than 6".
Corrugated steel panels
Original
,-f<:TT~w-r&r'f7~~rrn<::wr=1'5rt~~ffn'i::wr'"iW~'VT--r<:rrfrr..grade

12" Min, unless otherwise
specified by a soils engineer

Filter fabric

SECTION A-A
NOT TO SCALE

Crushed aggregate greater than 3"
but smaller than 6"
Filter fabric
Original

~~--..L.~~~~!12.~Qli~~LQC~~_L-.---.::f._grade
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
units may be used.

Wash Rock

Water

supp::::e-'

B

TYPICAL TIRE WASH
NOT TO SCALE
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Wind Erosion Control
Objectives
EC
SE
TC
WE

Erosion Control
Sediment Control
Tracking Control
Wind Erosion Control
Non-Stormwater
NS
Management Control
Waste Management and
WM
Materials Pollution Control

~

0

Legend:

0

Primary Objective

~

Secondary Objective

Targeted Constituents

Description and Purpose
Wind erosion or dust control consists of applying water or other
dust palliatives 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.
Suitable Applications
Wind erosion control BMPs are suitable during the following
construction activities:
•

Construction vehicle traffic on unpaved roads

•

Drilling and blasting activities

•

Sediment tracking onto paved roads

•

Soils and debris storage piles

•

Batch drop from front-end loaders

•

Areas with unstabilized soil

•

Final grading/site stabilization

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease
Organics

Potential Alternatives
None

Limitations
• Watering prevents dust only for a short period and should be
applied daily (or more often) to be effective.
•

Over watering may cause erosion.
C'\ LITOR~1ASTOR~fi'l'An::R
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Wind Erosion Control

•

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.

•

Effectiveness depends on soil, temperature, humidity, and wind velocity.

•

Chemically treated sub grades 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.

•

Asphalt, as a mulch tack or chemical mulch, requires a 24-hour curing time to avoid
adherence to equipment, worker shoes, etc. Application should be limited because asphalt
surfacing may eventually migrate into the drainage system.

•

In compacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

Im pie mentation
General
California's Mediterranean climate, with short wet seasons and long hot dry seasons, allows the
soils to thoroughly dry out. During these dry seasons, 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.
Dust control, as a BMP, is a practice that is already in place for many construction activities.
Los Angeles, the North Coast, and Sacramento, among others, have enacted dust control
ordinances for construction activities that cause dust to be transported beyond the construction
project property line.
Recently, the State Air Resources Control Board has, under the authority of the Clean Air Act,
started to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). Approximately 90 percent of these small particles are considered to be dust. Existing
dust control regulations by local agencies, municipal departments, public works department,
and public health departments are in place in some regions within California.
Many local agencies require dust control in order to comply with local nuisance laws, opacity
laws (visibility impairment) and the requirements of the Clean Air Act. The following are
measures that local agencies may have already implemented as requirements for dust control
from contractors:
•

Construction and Grading Permits: Require provisions for dust control plans.

•

Opacity Emission Limits: Enforce compliance with California air pollution control laws.

•

Increase Overall Enforcement Activities: Priority given to cases involving citizen complaints.

•

Maintain Field Application Records: Require records of dust control measures from
contractor;

•

Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWPPP.
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Wind Erosion Control

Dust Control Practices
Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table shows dust control practices that can be applied to site
conditions that 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 would include minimizing surface
areas to be disturbed, limiting onsite vehicle traffic to 15 mph, and controlling the number and
activity of vehicles on a site at any given time.
DUST CONTROIPRACTICES
SITE CONDITION Permanent
Vegetation
Disturbed Areas
not Subject to
Traffic

x

Mulching

x

Wet
Chemical
Supp re ssio n
Dust
(Watering) Suppression

Gravel or
Asphalt

x

x

x

Disturbed Areas
Subject to Traffic

x

x

x

Materel Stock Pile
Stabilization

x

x

Demolition

x

Clearing/
Excavation

x

x

Truck Traffic on
Unpave:I Roads

x

x

Mud/Dirt Carry
Out

Silt
Fences

Temporary Gravel
Construction
Ent ra nces/E quip men
Wash Down

Haul
Truck
Covers

Minimize
Extent of
Disturbed
Area

x
x

x

x

x
x

x

x
x
x

x
x

x

x

Additional preventive measures include:
•

Schedule construction activities to minimize exposed area (EC-1, Scheduling).

•

Quickly stabilize exposed soils using vegetation, mulching, spray-on adhesives, calcium
chloride, sprinkling, and stone/gravel layering.

•

Identify and stabilize key access points prior to commencement of construction.

•

Minimize the impact of dust by anticipating the direction of prevailing winds.

•

Direct most construction traffic to stabilized roadways within the project site.

•

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.

•

All distribution equipment should be equipped with a positive means of shutoff

•

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.
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•

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
Control Board 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."

•

Materials applied as temporary soil stabilizers and soil binders also generally provide wind
erosion control benefits.

•

Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.

•

Provide covers for haul trucks transporting materials that contribute to dust.

•

Provide for wet suppression or chemical stabilization of exposed soils.

•

Provide for rapid clean up of sediments deposited on paved roads. Furnish stabilized
construction road entrances and vehicle wash down areas.

•

Stabilize inactive construction sites using vegetation or chemical stabilization methods.

•

Limit the amount of areas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

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.

Costs
Installation costs for water and chemical dust suppression are low, but annual costs may be
quite high since 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. 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.
•

Check areas protected to ensure coverage.

•

Most dust control measures require frequent, often daily, or multiple times per day
attention.

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, 1992.
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Caltrans, Standard Specifications, Sections 10, "Dust Controf'; Section 17, "Watering"; and
Section 18, "Dust Palliative".
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), November 2000.

January 2003

California StormwalEr BMP Handbook
Construction
www .cabmphandbooks.com

5 of 5

