
Preservation Of Existing Vegetation EC-2 

Description and Purpose 
Carefully planned preservation of existing vegetation minimizes 
the potential ofremoving or injuring existing trees, vines, 
shrubs, and grasses that protect soil from erosion. 

Suitable Applications 
Preservation of existing vegetation is suitable for use on most 
projects. Large project sites often provide the greatest 
opportunity for use of this BMP. Suitable applications include 
the following: 

■ Areas within the site where no construction activity occurs, 
or occurs at a later date. This BMP is especially suitable to 
multi year projects where grading can be phased. 

■ Areas where natural vegetation exists and is designated for 
preservation. Such areas often include steep slopes, 
watercourse, and building sites in wooded areas. 

■ Areas where loca~ state, and federal government require 
preservation, such as vernal pools, wetlands, marshes, 
certain oak trees, etc. These areas are usually designated on 
the plans, or in the specifications, permits, or 
environmental documents. 

■ Where vegetation designated for ultimate removal can be 
temporarily preserved and be utilized for erosion control and 
sediment control. 
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EC-2 Preservation Of Existing Vegetation 

Limitations 
■ Requires forward planning by the owner/ developer, contractor, and design staff. 

■ Limited opportunities for use when project plans do not incorporate existing vegetation into 
the site design. 

■ For sites with diverse topography, it is often difficult and expensive to save existing trees 
while grading the site satisfactory for the planned development. 

Implementation 
The best way to prevent erosion is to not disturb the land. In order to reduce the impacts of new 
development and redevelopment, projects may be designed to avoid disturbing land in sensitive 
areas of the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable 
existing vegetation into the site's landscaping plan. Clearly marking and leaving a buffer area 
around these unique areas during construction will help to preserve these areas as well as take 
advantage of natural erosion prevention and sediment trapping. 

Existing vegetation to be preserved on the site must be protected from mechanical and other 
injury while the land is being developed. The purpose of protecting existing vegetation is to 
ensure the survival of desirable vegetation for shade, beautification, and erosion control. 
Mature vegetation has extensive root systems that help to hold soil in place, thus reducing 
erosion. In addition, vegetation helps keep soil from drying rapidly and becoming susceptible to 
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed 
within a defined area around the vegetation. For trees, no construction activity should occur 
within the drip line of the tree. 

Tinting 
■ Provide for preservation of existing vegetation prior to the commencement of clearing and 

grubbing operations or other soil disturbing activities in areas where no construction activity 
is planned or will occur at a later date. 

Design and Layout 
■ Mark areas to be preserved with tern porary fencing. Include sufficient setback to protect 

roots. 

Orange colored plastic mesh fencing works well. 

- Use appropriate fence posts and adequate post spacing and depth to completely support 
the fence in an upright position. 

■ Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs, 
and grass. 

■ Consider the impact of grade changes to existing vegetation and the root zone. 

■ Maintain existing irrigation systems where feasible. Temporary irrigation may be required. 

■ Instruct employees and subcontractors to honor protective devices. Prohibit heavy 
equipment, vehicular traffic, or storage of construction materials within the protected area. 
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Preservation Of Existing Vegetation EC-2 

Costs 
There is little cost associated with preserving existing vegetation if properly planned during the 
project design, and these costs may be offset by aesthetic benefits that enhance property values. 
During construction, the cost for preserving existing vegetation will likely be less than the cost of 
applying erosion and sediment controls to the disturbed area. Replacing vegetation 
inadvertently destroyed during construction can be extremely expensive, sometimes in excess of 
$10,000 per tree. 

Inspection and Maintenance 
During construction, the limits of disturbance should remain clearly marked at all times. 
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If 
damage to protected trees still occurs, maintenance guidelines described below should be 
followed: 

■ Verify that protective measures remain in place. Restore damaged protection measures 
inimediately. 

■ Serious tree injuries shall be attended to by an arborist. 

■ Damage to the crown, trunk, or root system of a retained tree shall be repaired inimediately. 

■ Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy. 
Curve trenches around trees to avoid large roots or root concentrations. Ifroots are 
encountered, consider tunneling under them. When trenching or tunneling near or under 
trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the 
tree center to minimize impact on the roots. 

■ Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as possible. If 
soil covering is not practical, protect exposed roots with wet burlap or peat moss until the 
tunnel or trench is ready for backfill. 

■ Cleanly remove the ends of damaged roots with a smooth cut. 

■ Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air 
spaces in the soil, which can damage roots. 

■ If bark damage occurs, cut back all loosened bark into the undamaged area, with the cut 
tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting 
the undamaged area as much as possible. 

■ Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep 
with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18 
in. apart throughout the area of compacted soil under the tree crown. 

■ Fertilization 

- Fertilize stressed or damaged broadleaftrees to aid recovery. 

- Fertilize trees in the late fall or early spring. 
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EC-2 Preservation Of Existing Vegetation 

Apply fertilizer to the soil over the feeder roots and in accordance with label instructions, 
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the 
crown area for conifers that have extended root systems. 

■ Retain protective measures until all other construction activity is complete to avoid damage 
during site cleanup and stabilization. 

References 
County of Sacramento Tree Preservation Ordinance, September 1981. 

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manua~ 
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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Hydraulic Mulch 

Description and Purpose 
Hydraulic mulch consists ofapplying a mixture of shredded 
wood fiber or a hydraulic matrix, and a stabilizing emulsion or 
tackifier with hydro-mulching equipment, which temporarily 
protects exposed soil from erosion by raindrop impact or wind. 

Suitable Applications 
Hydraulic mulch is suitable for soil disturbed areas requiring 
temporary protection until permanent stabilization is 
established, and disturbed areas that will be re-disturbed 
following an extended period of inactivity. 

Limitations 
Wood fiber hydraulic mulches are generally short lived and 
need 24 hours to dry before rainfall occurs to be effective. May 
require a second application in order to remain effective for an 
entire rainy season. 

Implementation 
■ Prior to application, roughen embankment and fill areas by 

rolling with a crimping or punching type roller or by track 
walking. Track walking shall only be used where other 
methods are impractical. 

■ To be effective, hydraulic matrices require 24 hours to dry 
before rainfall occurs. 

■ Avoid mulch over spray onto roads, sidewalks, drainage 
channels, existing vegetation, etc. 
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EC-3 Hydraulic Mulch 

■ Paper based hydraulic mulches alone shall not be used for erosion control. 

Hydraulic Mulches 
Wood fiber mulch can be applied alone or as a component of hydraulic matrices. Wood fiber 
applied alone is typically applied at the rate of 2,000 to 4,000 lb/acre. Wood fiber mulch is 
manufactured from wood or wood waste from lumber mills or from urban sources. 

Hydraulic Matrices 
Hydraulic matrices include a mixture of wood fiber and acrylic polymer or other tackifier as 
binder. Apply as a liquid slurry using a hydraulic application machine (i.e., hydro seeder) at the 
following minimum rates, or as specified by the manufacturer to achieve complete coverage of 
the target area: 2,000 to 4,000 lb/acre wood fiber mulch, and 5 to 10% (by weight) oftackifier 
(acrylic copolymer, guar, psyllium, etc.) 

Bonded Fiber Matrix 
Bonded fiber matrix (BFM) is a hydraulically applied system of fibers and adhesives that upon 
drying forms an erosion resistant blanket that promotes vegetation, and prevents soil erosion. 
BFMs are typically applied at rates from 3,000 lb/acre to 4,000 lb/acre based on the 
manufacturer's recommendation. A biodegradable BFM is composed of materials that are 100% 
biodegradable. The binder in the BFM should also be biodegradable and should not dissolve or 
disperse upon re-wetting. Typically, biodegradable BFMs should not be applied immediately 
before, during or immediately after rainfall if the soil is saturated. Depending on the product, 
BFMs typically require 12 to 24 hours to dry and become effective. 

Costs 
Average cost for installation of wood fiber mulch is $900/acre. Average cost for installation of 
BFM is $5,500/acre. 

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 shall 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. 

■ Maintain an unbroken, temporary mulched ground cover throughout the period of 
constmction when the soils are not being reworked. 

References 
Controlling Erosion of Constmction Sites Agricultural Information #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. 
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Hydraulic Mulch EC-3 

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April 
1990. 

Soil Erosion by Water, Agriculture Information Bulletin #513, U.S. Department of Agriculture, 
Soil Conservation Service. 

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manua~ 
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 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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Hydroseeding 

Description and Purpose 
Hydroseeding typically consists of applying a mixture of wood 
fiber, seed, fertilizer, and stabilizing emulsion with hydro­
mulch equipment, to temporarily protect exposed soils from 
erosion by water and wind. 

Suitable Applications 
Hydroseeding is suitable for soil disturbed areas requiring 
temporary protection until permanent stabilization is 
established, and disturbed areas that will be re-disturbed 
following an extended period of inactivity. 

Limitations 
■ Hydro seeding may be used alone only when there is 

sufficient time in the season to ensure adequate vegetation 
establishment and coverage to provide adequate erosion 
control. Otherwise, hydroseeding must be used in 
conjunction with mulching (i.e., straw mulch). 

■ Steep slopes are difficult to protect with temporary seeding. 

■ Temporary seeding may not be appropriate in dry periods 
without supplemental irrigation. 

■ Temporary vegetation may have to be removed before 
permanent vegetation is applied. 
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■ Temporary vegetation is not appropriate for short term inactivity. 
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EC-4 Hydroseeding 

Implementation 
In order to select appropriate hydro seeding mixtures, an evaluation of site conditions shall be 
performed with respect to: 

Soil conditions 

Site topography 

Season and climate 

Vegetation types 

Maintenance requirements 

Sensitive adjacent areas 

Water availability 

Plans for permanent vegetation 

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS) is an excellent 
source of information on appropriate seed mixes. 

The following steps shall be followed for implementation: 

■ Avoid use ofhydroseeding in areas where the BMP would be incompatible with future 
earthwork activities and would have to be removed. 

■ Hydro seeding can be accomplished using a multiple step or one step process. The multiple 
step process ensures maximum direct contact of the seeds to soil. When the one step 
process is used to apply the mixture of fiber, seed, etc., the seed rate shall be increased to 
compensate for all seeds not having direct contact with the soil. 

■ Prior to application, roughen the area to be seeded with the furrows trending along the 
contours. 

■ Apply a straw mulch to keep seeds in place and to moderate soil moisture and temperature 
until the seeds germinate and grow. 

■ All seeds shall be in conformance with the California State Seed Law of the Department of 
Agriculture. Each seed bag shall be delivered to the site sealed and clearly marked as to 
species, purity, percent germination, dealer's guarantee, and dates of test. The container 
shall be labeled to clearly reflect the amount of Pure Live Seed (PLS) contained. All legume 
seed shall be pellet inoculated. Inoculant sources shall be species specific and shall be 
applied at a rate of 2 lb of inoculant per 100 lb seed. 

■ Commercial fertilizer shall conform to the requirements of the California Food and 
Agricultural Code. Fertilizer shall be pelleted or granular form. 

■ Follow up applications shall be made as needed to cover weak spots and to maintain 
adequate soil protection. 

■ Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 

Costs 
Average cost for installation and maintenance may vary from as low as $300 per acre for flat 
slopes and stable soils, to $1600 per acre for moderate to steep slopes and/or erosive soils. 
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Hydroseeding EC-4 

Hydroseeding Installed 
Cost per Acre 

Ornamentals $400-$1600 

High Density Turf Species $350 

Bunch Grasses $300-$1300 

Annual $350 -$650 
Fast Growing 

Perennial $300 -$800 

Native $300-$1600 
Non-Competing 

Non-Native $400 -$500 

Sterile Cereal Grain $500 

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. 

■ Areas where erosion is evident shall 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. 

■ Where seeds fail to germinate, or they germinate and die, the area must be re-seeded, 
fertilized, and mulched within the planting season, using not less than half the original 
application rates. 

■ Irrigation systems, if applicable, should be inspected daily while in use to identify system 
malfunctions and line breaks. When line breaks are detected, the system must be shut down 
immediately and breaks repaired before the system is put back into operation. 

■ Irrigation systems shall be inspected for complete coverage and adjusted as needed to 
maintain complete coverage. 

References 
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manua~ 
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. 
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Soil Binders 

-_ .. -

Description and Purpose 
Soil binders consist of applying and maintaining a soil stabilizer 
to exposed soil surfaces. Soil binders are materials applied to 
the soil surface to temporarily prevent water induced erosion of 
exposed soils on construction sites. Soil binders also prevent 
wind erosion. 

Suitable Applications 
Soil binders are typically applied to disturbed areas requiring 
short term temporary protection. Because soil binders can 
often be incorporated into the work, they are a good alternative 
to mulches in areas where grading activities will soon resume. 
Soil binders are also suitable for use on stockpiles. 

Limitations 
■ Soil binders are temporary in nature and may need 

reapplication. 

■ Soil binders require a minimum curing time until fully 
effective, as prescribed by the manufacturer. Curing time 
may be 24 hours or longer. Soil binders may need 
reapplication after a storm event. 

■ Soil binders will generally experience spot failures during 
heavy rainfall events. If runoff penetrates the soil at the top 
of a slope treated with a soil binder, it is likely that the runoff 
will undercut the stabilized soil layer and discharge at a point 
further down slope. 
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EC-5 Soil Binders 

■ Soil binders do not hold up to pedestrian or vehicular traffic across treated areas. 

■ Soil binders may not penetrate soil surfaces made up primarily of silt and clay, particularly 
when compacted. 

■ Some soil binders may not perform well with low relative humidity. Under rainy conditions, 
some agents may become slippery or leach out of the soil. 

■ Soil binders may not cure if low temperatures occur within 24 hours of application. 

■ The water quality impacts of soil binders are relatively unknown and some may have water 
quality impacts due to their chemical makeup. 

■ A sampling and analysis plan must be incorporated into the SWPPP as soil binders could be 
a source of non-visible pollutants. 

Implementation 
General Considerations 
■ Regional soil types will dictate appropriate soil binders to be used. 

■ A soil binder must be environmentally benign (non-toxic to plant and animal life), easy to 
apply, easy to maintain, economical, and should not stain paved or painted surfaces. Soil 
binders should not pollute stormwater. 

■ Some soil binders may not be compatible with existing vegetation. 

■ Performance of soil binders depends on temperature, humidity, and traffic across treated 
areas. 

■ Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc. 

Selecting a Soil Binder 
Properties of common soil binders used for erosion control are provided on Table 1 at the end of 
this BMP. Use Table 1 to select an appropriate soil binder. Refer to WE-1, Wind Erosion 
Contra~ for dust control soil binders. 

Factors to consider when selecting a soil binder include the following: 

■ Suitability to situation - Consider where the soil binder will be applied, if it needs a high 
resistance to leaching or abrasion, and whether it needs to be compatible with any existing 
vegetation. Determine the length of time soil stabilization will be needed, and if the soil 
binder will be placed in an area where it will degrade rapidly. In general, slope steepness is 
not a discriminating factor for the listed soil binders. 

■ Soil types and surface materials - Fines and moisture content are key properties of surface 
materials. Consider a soil binder's ability to penetrate, likelihood ofleaching, and ability to 
form a surface crust on the surface materials. 

■ Frequency of application - The frequency of application can be affected by subgrade 
conditions, surface type, climate, and maintenance schedule. Frequent applications could 

2 of 7 California Stormwater BMP Handbook 

Construction 
www .ca bmpha ndbooks.com 

January 2003 



Soil Binders EC-5 

lead to high costs. Application frequency may be minimized if the soil binder has good 
penetration, low evaporation, and good longevity. Consider also that frequent application 
will require frequent equipment clean up. 

Plant-Material Based (Short Lived) Binders 
Guar: Guar is a non-toxic, biodegradable, natural galactomannan based hydrocolloid treated 
with dispersant agents for easy field mixing. It should be mixed with water at the rate of 11 to 15 
lb per 1,000 gallons. Recommended minimum application rates are as follows: 

Application Rates for Goar Soil Stabilizer 

Slope (H:V): Flat 4:1 3:1 2:1 1:1 

lb/acre: 40 45 50 60 70 

Psyllium: Psyllium is composed of the finely ground muciloid coating of plantago seeds that is 
applied as a dry powder or in a wet slurry to the surface of the soil. It dries to form a firm but 
rewettable membrane that binds soil particles together but permits germination and growth of 
seed. Psyllium requires 12 to 18 hours drying time. Application rates should be from 80 to 200 
lb/acre, with enough water in solution to allow for a uniform slurry flow. 

Starch: Starch is non-ionic, cold water soluble (pre-gelatinized) granular cornstarch. The 
material is mixed with water and applied at the rate of 150 lb/acre. Approximate drying time is 
9 to 12 hours. 

Plant-Material Based (Long Lived) Binders 
Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum 
solids content of 48%. The rosin should be a minimum of 26% of the total solids content. The 
soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a 
water insoluble binding and cementing agent. For soil erosion control applications, the 
emulsion is diluted and should be applied as follows: 

■ For clayey soil: 

■ For sandy soil: 

5 parts water to 1 part emulsion 

10 parts water to 1 part emulsion 

Application can be by water truck or hydraulic seeder with the emulsion and product mixture 
applied at the rate specified by the manufacturer. 

Polymeric Emulsion Blend Binders 
Acrylic Copolymers and Polymers: Polymeric soil stabilizers should consist of a liquid or solid 
polymer or copolymer with an acrylic base that contains a minimum of 55% solids. The 
polymeric compound should be handled and mixed in a manner that will not cause foaming or 
should contain an anti-foaming agent. The polymeric emulsion should not exceed its shelf life 
or expiration date; manufacturers should provide the expiration date. Polymeric soil stabilizer 
should be readily miscible in water, non-injurious to seed or animal life, non-flammable, should 
provide surface soil stabilization for various soil types without totally inhibiting water 
infiltration, and should not re-emulsify when cured. The applied compound should air cure 
within a maximum of 36 to 48 hours. Liquid copolymer should be diluted at a rate of 10 parts 
water to 1 part polymer and the mixture applied to soil at a rate ofl,175 gallons/acre. 
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EC-5 Soil Binders 

Liquid Polymers of Methacrylates and Acrylates: This material consists of a tackifier/sealer that 
is a liquid polymer ofmethacrylates and acrylates. It is an aqueous 100% acrylic emulsion blend 
of 40% solids by volume that is free from styrene, acetate, viny~ ethoxylated surfactants or 
silicates. For soil stabilization applications, it is diluted with water in accordance with 
manufacturer's recommendations, and applied with a hydraulic seeder at the rate of 20 
gallons/acre. Drying time is 12 to 18 hours after application. 

Copolymers of Sodium Acrylates and Acrylamides: These materials are non-toxic, dry powders 
that are copolymers of sodium acrylate and acrylamide. They are mixed with water and applied 
to the soil surface for erosion control at rates that are determined by slope gradient: 

Slope Gradient 
lb/acre (H:V) 

Flatto 5:1 3.0- 5.0 

5:1 to 3:1 5.0 - 10.0 

2:2 to 1:1 10.0- 20.0 

Poly-Acrylamide and Copolymer of Acrylamide: Linear copolymer polyacrylamide is packaged 
as a dry flowable solid. When used as a stand alone stabilizer, it is diluted at a rate of nlb/1,000 
gal of water and applied at the rate of 5.0 lb/acre. 

Hydro-Colloid Polymers: Hydro-Colloid Polymers are various combinations of dry flowable 
poly-acrylamides, copolymers and hydro-colloid polymers that are mixed with water and 
applied to the soil surface at rates of 55 to 60 lb/acre. Drying times are o to 4 hours. 

Cementitious-Based Binders 
Gypsum: This is a formulated gypsum based product that readily mixes with water and mulch 
to form a thin protective crust on the soil surface. It is composed of high purity gypsum that is 
ground, calcined and processed into calcium sulfate hemihydrate with a minimum purity of 
86%. It is mixed in a hydraulic seeder and applied at rates 4,000 to 12,000 lb/acre. Drying 
time is 4 to 8 hours. 

Applying Soil Binders 
After selecting an appropriate soil binder, the untreated soil surface must be prepared before 
applying the soil binder. The untreated soil surface must contain sufficient moisture to assist 
the agent in achieving uniform distribution. In genera~ the following steps should be followed: 

■ Follow manufacturer's written recommendations for application rates, pre-wetting of 
application area, and cleaning of equipment after use. 

■ Prior to application, roughen embankment and fill areas. 

■ Consider the drying time for the selected soil binder and apply with sufficient time before 
anticipated rainfall. Soil binders should not be applied during or immediately before 
rainfall. 

■ Avoid over spray onto roads, sidewalks, drainage channels, sound walls, existing vegetation, 
etc. 
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■ Soil binders should not be applied to frozen soi~ areas with standing water, under freezing 
or rainy conditions, or when the temperature is below 40°F during the curing period. 

■ More than one treatment is often necessary, although the second treatment may be diluted 
or have a lower application rate. 

■ Generally, soil binders require a minimum curing time of24 hours before they are fully 
effective. Refer to manufacturer's instructions for specific cure time. 

■ For liquid agents: 

Crown or slope ground to avoid ponding. 

Uniformly pre-wet ground at 0.03 to 0.3 gal/yd2 or according to manufacturer's 
recommendations. 

Apply solution under pressure. Overlap solution 6 to 12 in. 

Allow treated area to cure for the time recommended by the manufacturer; typically at 
least 24 hours. 

Apply second treatment before first treatment becomes ineffective, using 50% 
application rate. 

In low humidities, reactivate chemicals by re-wetting with water at 0.1 to 0.2 gal/yd 2. 

Costs 
Costs vary according to the soil stabilizer selected for implementation. The following are 
approximate costs: 

Soil Binder Cost per Acre 

Plant-Material Based (Short Lived) Binders $400 

Plant-Material Based (Long Lived) Binders $1,200 

Polymeric Emulsion Blend Binders $400 C1l 

Cementitious-Based Binders $800 

(1) $1,200 for Aciylic polymers and copolymers 

Source: Caltrans Guidance for Soil Stabilization forTemporaiy 
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. 

■ Areas where erosion is evident shall 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. 

■ Reapply the selected soil binder as needed to maintain effectiveness. 
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EC-5 Soil Binders 

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

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April 
1990. 

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manua~ 
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 for Construction Activities, Developing Pollution Prevention Plans 
and Best Management Practices, EPA832-R-92005; USEPA, April 1992. 
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Soil Binders 

Table 1 Properties of Soil Binders for Erosion Control 

Binder Type 

Evaluation Criteria Plant Material Plant Material 
Polymeric Based (Short Based(Long 

Lived) Lived) 
Emulsion Blends 

Relative Cost Low Low Low 

Resistance to Leaching High High Low to Moderate 

Resistance to Abrasion Moderate Low Moderate to High 

Longevity Short to Medium Medium Medium to Long 

Minimum Curing Time 9to 18 hours 19 to 24 hours o to 24 hours 
before Rain 

Compatibility with 
Good Poor Poor 

Existing Vegetation 

Photodegradable/ 
Mode of Degradation Biodegradable Biodegrada hie Chemically 

Degradable 

Labor Intensive No No No 

Specialized Application 
Water Truck or Water Truck or 

Water Truck or 
Hydraulic Hydraulic Equipment 
Mulcher Mulcher 

Hydraulic Mulcher 

Liquid/Powder Powder Liquid Liquid/Powder 

Surface Crusting 
Yes, but dissolves 

Yes 
Yes, but dissolves on 

on rewetting rewetting 

Clean Up Water Water Water 

Erosion Control Varies C1l Varies C1l Varies C1l 
Application Rate 

(1) See Implementation for specific rates. 
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Low 

Moderate 

Moderate to High 

Medium 

4 to 8 hours 

Poor 

Photo degradable/ 
Chemically 
Degradable 

No 

Water Truck or 
Hydraulic Mulcher 

Powder 

Yes 

Water 

4,000 to 12,000 
lbs/acre 
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Straw Mulch 

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 ofrain 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. 

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. 
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EC-6 Straw Mulch 

■ 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. 

Implementation 
■ 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. 

2 of 3 

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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Straw Mulch EC-6 

typically applied at a rate of125 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) Manua~ 
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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Geotextiles and Mats 

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 Tl (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 
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EC-7 Geotextiles and Mats 

■ 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. 

Implementation 
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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Geotextiles and Mats EC-7 

The following natural and synthetic mattings are commonly used: 

Geo textiles 
■ Material should be a woven polypropylene fabric with minimum thickness of o. 06 in., 

minimum width of12 ft and should have minimum tensile strength of 150 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 U-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 
inlmediately. If washout or breakages occur, the material should be re-installed after 
repairing the damage to the slope. 

Erosion Control Blankets/Mats 
■ Biodegradable rolled erosion control products (RECPs) are typically composed of jute 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 U-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/yd2

, ±10 percent, at the time of 
manufacture. Excelsior blankets must be secured in place with wire staples. Staples 
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EC-7 Geotextiles and Mats 

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/yd 2. 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 U­
shaped 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 of70 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 of6.5 ft wide, a minimum of8o ft long and a minimum ofo.5 lb/yd2

. 

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 with8 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 non­
biodegradable as well. 
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Geotextiles and Mats EC-7 

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 U­
shaped 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 than¼ in. It is used with re­
vegetation 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 U-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 
soil, roots, and geomatrix. The material is furnished in rolled strips, which must be 
secured with U-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 U-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 U-shaped staples or stakes in accordance with 
manufacturers' recommendations. 

Site .Preparation 
■ 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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EC-7 Geotextiles and Mats 

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 oflandscaping plans. 
When using jute matting on a seeded area, apply approximately half the 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. 

Ancho-ring 
■ 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 with8 
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 genera~ 
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. 

■ Over lap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft. 
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Geotextiles and Mats EC-7 

■ 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/yd 2. Moderate slopes, 
2:1 (H:V) to 3:1 (H:V), require a minimum ofl ½ staples/yd 2. 

Installation in Channels 
Installation should be in accordance with the manufacturer's recommendations. In genera~ 
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 channel, 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 of mat 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 of mat in a 12 in. by 6 in. terminal trench. 
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EC-7 Geotextiles and Mats 

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

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

Soil Filling (if specified for ru.rf 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 filling just exposing top netting of mat. 

Temporary 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 /yd 2. 

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 Installed 
Cost per Acre 

Jute Mesh $6,500 

Curled Wood Fiber $10,500 

Straw $8,900 

Bio degradable 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 

Non-Biodegradable Synthetic Fiber with Netting $34,800 

Bonded Synthetic Fibers $50,000 

Combination with Biodegradable $32,000 

Source: Cal trans 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-storm water discharges 
occur. 
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Geotextiles and Mats EC-7 

■ 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 of BMPs. 

■ 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) Manua~ 
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 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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EC-7 Geotextiles and Mats 
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Geotextiles and Mats EC-7 
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Earth Dikes and Drainage Swales EC-9 

Description and Purpose 
An earth dike is a temporary berm or ridge of compacted soil 
used to divert runoff or channel water to a desired location. A 
drainage swale is a shaped and sloped depression in the soil 
surface used to convey runoff to a desired location. Earth dikes 
and drainage swales are used to divert off site runoff around the 
construction site, divert runoff from stabilized areas and 
disturbed areas, and direct runoff into sediment basins or traps. 

Suitable Applications 
Earth dikes and drainage swales are suitable for use, 
individually or together, where runoff needs to be diverted from 
one area and conveyed to another. 

■ Earth dikes and drainage swales may be used: 

To convey surface runoff down sloping land 

To intercept and divert runoff to avoid sheet flow over 
sloped surfaces 

To divert and direct runoff towards a stabilized 
watercourse, drainage pipe or channel 

To intercept runoff from paved surfaces 

Below steep grades where runoff begins to concentrate 

Along roadways and facility improvements subject to flood 
drainage 
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EC-9 Earth Dikes and Drainage Swales 

At the top of slopes to divert runon from adjacent or undisturbed slopes 

At bottom and mid slope locations to intercept sheet flow and convey concentrated flows 

Divert sediment laden runoff into sediment basins or traps 

Limitations 
Dikes should not be used for drainage areas greater than 10 acres or along slopes greater than 10 

percent. For larger areas more permanent drainage structures should be built. All drainage 
structures should be built in compliance with local municipal requirements. 

■ Earth dikes may create more disturbed area on site and become barriers to construction 
equipment. 

■ Earth dikes must be stabilized immediately, which adds cost and maintenance concerns. 

■ Diverted stormwater may cause downstream flood damage. 

■ Dikes should not be constructed of soils that may be easily eroded. 

■ Regrading the site to remove the dike may add additional cost. 

■ Temporary drains and swales or any other diversion of runoff should not adversely impact 
upstream or downstream properties. 

■ Temporary drains and swales must conform to local floodplain management requirements. 

■ Earth dikes/drainage swales are not suitable as sediment trapping devices. 

■ It may be necessary to use other soil stabilization and sediment controls such as check dams, 
plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and 
ditches. 

Implementation 
The temporary earth dike is a berm or ridge of compacted soi~ located in such a manner as to 
divert stormwater to a sediment trapping device or a stabilized outlet, thereby reducing the 
potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff 
from off site and from undisturbed areas away from disturbed areas and to divert sheet flows 
away from unprotected slopes. 

An earth dike does not itself control erosion or remove sediment from runoff A dike prevents 
erosion by directing runoff to an erosion control device such as a sediment trap or directing 
runoff away from an erodible area. Temporary diversion dikes should not adversely impact 
adjacent properties and must conform to local floodplain management regulations, and should 
not be used in areas with slopes steeper than 10%. 

Slopes that are formed during cut and fill operations should be protected from erosion by runoff 
A combination of a temporary drainage swale and an earth dike at the top of a slope can divert 
runoff to a location where it can be brought to the bottom of the slope (see EC-11, Slope Drains). 
A combination dike and swale is easily constructed by a single pass of a bulldozer or grader and 
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Earth Dikes and Drainage Swales EC-9 

compacted by a second pass of the tracks or wheels over the ridge. Diversion structures should 
be installed when the site is initially graded and remain in place until post construction BMPs 
are installed and the slopes are stabilized. 

Diversion practices concentrate surface runoff, increasing its velocity and erosive force. Thus, 
the flow out of the drain or swale must be directed onto a stabilized area or into a grade 
stabilization structure. If significant erosion will occur, a swale should be stabilized using 
vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization. 
Any drain or swale that conveys sediment laden runoff must be diverted into a sediment basin 
or trap before it is discharged from the site. 

General 
■ Care must be applied to correctly size and locate earth dikes, drainage swales. Excessively 

steep, unlined dikes, and swales are subject to erosion and gully formation. 

■ Conveyances should be stabilized. 

■ Use a lined ditch for high flow velocities. 

■ Select flow velocity based on careful evaluation of the risks due to erosion of the measure, 
soil types, overtopping, flow backups, washout, and drainage flow patterns for each project 
site. 

■ Compact any fills to prevent unequal settlement. 

■ Do not divert runoff onto other property without securing written authorization from the 
property owner. 

■ When possible, install and utilize permanent dikes, swales, and ditches early in the 
construction process. 

■ Provide stabilized outlets. 

Ea-,.thDikes 
Temporary earth dikes are a practica~ inexpensive BMP used to divert stormwater runoff. 
Temporary diversion dikes should be installed in the following manner: 

■ All dikes should be compacted by earth moving equipment. 

■ All dikes should have positive drainage to an outlet. 

■ All dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top 
width of 24 in. Wide top widths and flat slopes are usually needed at crossings for 
construction traffic. 

■ The outlet from the earth dike must function with a minimum of erosion. Runoff should be 
conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin 
(SE-2) when either the dike channel or the drainage area above the dike are not adequately 
stabilized. 
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EC-9 Earth Dikes and Drainage Swales 

■ Temporary stabilization may be achieved using seed and mulching for slopes less than 5% 
and either rip-rap or sod for slopes in excess of 5%. In either case, stabilization of the earth 
dike should be completed immediately after construction or prior to the first rain. 

■ Ifriprap is used to stabilize the channel formed along the toe of the dike, the following 
typical specifications apply: 

Channel Grade Riprap Stabilization 

0.5-1.0% 4 in. Rock 

1.1-2.0% 6 in. Rock 

2.1-4.0% 8 in. Rock 

4.1-5.0% 8 in. -12 in. Riprap 

■ The stone riprap, recycled concrete, etc. used for stabilization should be pressed into the soil 
with construction equipment. 

■ Filter cloth may be used to cover dikes in use for long periods. 

■ Construction activity on the earth dike should be kept to a minimum. 

Drainage Swales 
Drainage swales are only effective if they are properly installed. Swales are more effective than 
dikes because they tend to be more stable. The combination of a swale with a dike on the 
downhill side is the most cost effective diversion. 

Standard engineering design criteria for small open channel and closed conveyance systems 
should be used (see the local drainage design manual). Unless local drainage design criteria 
state otherwise, drainage swales should be designed as follows: 

■ No more than 5 acres may drain to a temporary drainage swale. 

■ Place drainage swales above or below, not on, a cut or fill slope. 

■ Swale bottom width should be at least 2 ft 

■ Depth of the swale should be at least 18 in. 

■ Side slopes should be 2:1 or flatter. 

■ Drainage or swales should be laid at a grade of at least 1 percent, but not more than 15 

percent. 

■ The swale must not be overtopped by the peak discharge from a 10-year storm, irrespective 
of the design criteria stated above. 

■ Remove all trees, stumps, obstructions, and other objectionable material from the swale 
when it is built. 

■ Compact any fill material along the path of the swale. 
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Earth Dikes and Drainage Swales EC-9 

■ Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent, 
and use rip-rap or sod for swales with a slope between 5 and 15 percent. For temporary 
swales, geotextiles and mats (EC-7) may provide immediate stabilization. 

■ Irrigation may be required to establish sufficient vegetation to prevent erosion. 

■ Do not operate construction vehicles across a swale unless a stabilized crossing is provided. 

■ Permanent drainage facilities must be designed by a professional engineer (see the local 
drainage design criteria for proper design). 

■ At a minimum, the drainage swale should conform to predevelopment drainage patterns and 
capacities. 

■ Construct the drainage swale with a positive grade to a stabilized outlet. 

■ Provide erosion protection or energy dissipation measures if the flow out of the drainage 
swale can reach an erosive velocity. 

Costs 
■ Cost ranges from $15 to $55 per ft for both earthwork and stabilization and depends on 

availability of materia~ site location, and access. 

■ Small dikes: $2.50 - $6.50/linear ft; Large dikes: $2.50/yd3. 

■ The cost of a drainage swale increases with drainage area and slope. Typical swales for 
controlling internal erosion are inexpensive, as they are quickly formed during routine 
earthwork. 

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. 

■ Inspect BMPs subject to non-stormwater discharges daily while non-storm water discharges 
occur. 

■ Inspect ditches and berms for washouts. Replace lost riprap, damaged linings or soil 
stabilizers as needed. 

■ Inspect channel linings, embankments, and beds of ditches and berms for erosion and 
accumulation of debris and sediment. Remove debris and sediment and repair linings and 
embankments as needed. 

■ Temporary conveyances should be completely removed as soon as the surrounding drainage 
area has been stabilized or at the completion of construction 

References 
Erosion and Sediment Control Handbook, S.J. Goldman, K. Jackson, T.A. Bursetynsky, P.E., 
McGraw Hill Book Company, 1986. 
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EC-9 Earth Dikes and Drainage Swales 

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

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. 

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 
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State of California Department of Transportation (Caltrans), November 2000. 
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Washington State Department of Ecology, February 1992. 

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of 
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Silt Fence 

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 contro~ 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. 

Limitations 
■ Do not use in streams, channels, drain inlets, or anywhere flow 

is concentrated. 
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SE-1 Silt Fence 

■ 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. 

■ Filter fences will 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 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. 

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 occurs. 

■ 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 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. 
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Silt Fence SE-1 

■ Provide sufficient room for runoff to pond behind the fence and to allow sediment removal 
equipmentto pass between the silt fence and toes of slopes or other obstructions. About 
1200 ft2 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 inlmediately 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 soi~ 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 soi~ 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 inlmediately 
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 Silt Fence 

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 should 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 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. 

■ 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 of12 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, 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 SE-1 

■ 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 earthwork on the site or 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 ofNonpoint Pollution in 
Coastal Waters, Work Group-Working Paper, USEPA, April 1992. 

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft), 
UESP A, 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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SE-1 Silt Fence 

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

U.S. Envirornnental Protection Agency (USEP A). Stormwater Management for Industrial 
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S. 
Envirornnental Protection Agency, Office of Water, Washington, 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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sediment remains behind silt fence. 

12. Joining sections shall not be placed at sump locations. 

13. Sandbag rows and layers shall be offset to eliminate gaps. 
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Sediment Trap 

Description and Purpose 
A sediment trap is a containment area where sediment-laden 
runoff is temporarily detained under quiescent conditions, 
allowing sediment to settle out or before the runoff is 
discharged. Sediment traps are formed by excavating or 
constructing an earthen embankment across a waterway or low 
drainage area. 

Suitable Applications 
Sediment traps should be considered for use: 

■ At the perimeter of the site at locations where sediment­
laden runoff is discharged offsite. 

■ At multiple locations within the project site where sediment 
control is needed. 

■ Around or upslope from storm drain inlet protection 
measures. 

■ Sediment traps may be used on construction projects where 
the drainage area is less than 5 acres. Traps would be 
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. 

■ As a supplemental contra~ sediment traps provide additional 
protection for a water body or for reducing sediment before it 
enters a drainage system. 
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SE-3 Sediment Trap 

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

■ Not appropriate for drainage areas greater than 5 acres. 

■ Only removes large and medium sized particles and requires upstream erosion control. 

■ Attractive and dangerous to children, requiring protective fencing. 

■ Conducive to vector production. 

■ 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. I ts 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 of, 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: 

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

■ 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 
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. ofrunoft). 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: 
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Sediment Trap SE-3 

■ 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 rainfal~ soil, and site conditions. 

■ 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 ft: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 trap outlet and bypass structures. 

■ The outlet pipe or open spillway must be designed to convey anticipated peak flows. 

■ Use rock or vegetation to protectthe trap outlets against erosion. 

■ 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: 

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

■ 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. 

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

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

■ When a riser 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. 
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SE-3 Sediment Trap 

■ When crushed stone outlet is used, the crushed stone used in the outlet should meet 
AASI-ITO 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 ft:3 
($1,300 per drainage acre). Maintenance costs are approximately 20% of installation costs. 

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. 

■ Inspect outlet area for erosion and stabilize ifrequired. 

■ 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. 

■ 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 72 hours or less to prevent vector 
production. 

■ 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. 

■ BMPs that require dewatering shall be continuously attended while dewatering takes place. 
Dewatering BMPs shall be implemented at all times during dewatering activities. 

References 
Brown, W., and T. Schueler. The Economics ofStormwater BMPs in the Mid-Atlantic Region. 
Prepared for Chesapeake Research Consortium, Edgewater, MD, by the Center for Watershed 
Protection, Ellicott City, MD, 1997. 

Draft - Sedimentation and Erosion Control, an Inventory of Current Practices, USEP A, April 
1990. 

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

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. 

4 of 6 California Stormwater BMP Handbook 

Construction 
www .ca bmpha ndbooks.com 

January 2003 



Sediment Trap SE-3 
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Fiber Rolls 

Description and Purpose 
A fiber roll consists of straw, flax, or other similar materials 
bound into a tight tubular roll. When fiber rolls are placed at 
the toe and on the face of slopes, they intercept runoff, reduce 
its flow velocity, release the runoff as sheet flow, and provide 
removal of sediment from the runoff. By interrupting the 
length of a slope, fiber rolls can also reduce erosion. 

Suitable Applications 
Fiber rolls may be suitable: 

■ Along the toe, top, face, and at grade breaks of exposed and 
erodible slopes to shorten slope length and spread runoff as 
sheet flow 

■ At the end of a downward slope where it transitions to a 
steeper slope 

■ Along the perimeter of a project 

■ As check dams in unlined ditches 

■ Down-slope of exposed soil areas 

■ Around temporary stockpiles 

Limitations 
■ Fiber rolls are not effective unless trenched 
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SE-5 Fiber Rolls 

■ Fiber rolls at the toe of slopes greater than 5: 1 (H: V) should be a minimum of 20 in. 
diameter or installations achieving the same protection (i.e. stacked smaller diameter fiber 
rolls, etc.). 

■ 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, slum ping, or landslide. 

Implementation 
Fiber Roll Materials 
■ Fiber rolls should be either prefabricated rolls or rolled tubes of erosion control blanket. 

Assembly of Field Rolled Fiber Roll 
■ Roll length of erosion control blanket into a tube of minimum 8 in. diameter. 

■ Bind roll at each end and every 4 ft along length of roll withjute-type twine. 

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 of15 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). 

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

■ Stake fiber rolls into a 2 to 4 in. deep trench with a width equal to the diameter of the fiber 
roll. 

Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center. 

Use wood stakes with a nominal classification of o. 75 by 0.75 in. and minimum length of 
24 in. 

■ If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted. 

Removal 
■ Fiber rolls are typically left in place. 
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Fiber Rolls SE-5 

■ If fiber rolls are removed, collect and dispose of sediment accumulation, and fill and 
compact holes, trenches, depressions or any other ground disturbance to blend with 
adjacent ground. 

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

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

■ 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 must be periodically removed 
in order to maintain BMP effectiveness. Sediment should be removed when sediment 
accumulation reaches one-half the designated sediment storage depth, usually one-half the 
distance between the top of the fiber roll and the adjacent ground surface. Sediment 
removed during maintenance may be incorporated into earthwork on the site of disposed at 
an appropriate location. 

■ If fiber rolls are used for erosion control, such as in a mini 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. 

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

Description and Purpose 
A gravel bag berm is a series of gravel-filled bags placed on a 
level contour to intercept sheet flows. Gravel bags pond sheet 
flow runoff, allowing sediment to settle out, and release runoff 
slowly as sheet flows, preventing erosion. 

Suitable Applications 
Gravel bag berms may be suitable: 

■ As a linear sediment control measure: 

Below the toe of slopes and erodible slopes 

As sediment traps at culvert/pipe outlets 

Below other small cleared areas 

Along the perimeter of a site 

Down slope of exposed soil areas 

Around temporary stockpiles and spoil areas 

Parallel to a roadway to keep sediment off paved areas 

Along st reams and channels 

■ As linear erosion control measure: 
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SE-6 Gravel Bag Berm 

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 

Limitations 
■ Gravel berms may be difficult to remove. 

■ Removal problems limit their usefulness in landscaped areas. 

■ Gravel bag berm may not be appropriate for drainage areas greater than 5 acres. 

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

■ Degraded gravel bags may rupture when removed, spilling contents. 

■ Installation can be labor intensive. 

■ Berms may have limited durability for long-term projects. 

■ 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 provides quiescent conditions allowing 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. 

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

Slopes between 20: 1 and 2: 1 (H: V): Gravel bags 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: Gravel bags should be placed at a maximum interval of 25 ft 
(a closer spacing is more effective), with the first row placed 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. 
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Gravel Bag Berm SE-6 

■ For installation near the toe of the slope, consider moving the gravel bag barriers away from 
the slope toe to facilitate cleaning. 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. 

■ InNon-TrafficAreas: 

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 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 or flatter. 

■ Butt ends of bags tightly 

■ On multiple row, or multiple layer construction, overlapp 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 lb/in2 in 
conformance with the requirements in ASTM designation D3786, and ultraviolet stability 
exceeding 70% in conformance with the requirements in ASTM designation D4355. 

■ 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. 

■ Fill Material: Fill material should be 0.5 to 1 in. Class 2 aggregate base, clean and free 
from clay, organic matter, and other deleterious materia~ or other suitable open graded, 
non-cohesive, porous gravel. 

Costs 
Gravel filter: Expensive, since off-site materials, hand construction, and demolition/removal 
are usually required. Material costs for gravel bags are average of$2.50 per empty gravel bag. 
Gravel costs range from $20-$35 per yd3. 

January 2003 California Stormwater BMP Handbook 

Construction 
www .ca bmpha ndbooks.com 

3 of 4 



SE-6 Gravel Bag Berm 

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. 

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

■ Reshape or replace gravel bags as needed. 

■ 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 gravel bag berms 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. 

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), November 2000. 

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

-. -

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 

As sediment traps at culvert/pipe outlets 

Below other small cleared areas 

Along the perimeter of a site 

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 
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SE-8 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. 

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 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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Sandbag Barrier SE-8 

■ Stack sandbags at least three bags high. 

■ Butt ends of bags tightly. 

■ Over lapp 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 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/yd 2, Mullen burst strength exceeding 300 lb/in2 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 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 offillmaterial is $8 per yd3. Pre-filled 
sandbags are more expensive at $1.50 - $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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SE-8 Sandbag Barrier 

■ 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, re-
grade, and stabilize the area. 

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

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: 

■ As a linear sediment control measure: 

Below the toe of slopes and erodible slopes 

As sediment traps at culvert/pipe outlets 

Below other small cleared areas 

Along the perimeter of a site 

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 
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SE-9 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 of bale bindings of jute 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 

Implementation 
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. 

2 of 6 
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Straw Bale Barrier SE-9 

■ 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 of 14 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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SE-9 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, re­
grade, 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) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 
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Water Conservation Practices 

Description and Purpose 
Water conservation practices are activities that use water 
during the construction of a project in a manner that avoids 
causing erosion and the transport of pollutants offsite. These 
practices can reduce or eliminate non-stormwater discharges. 

Suitable Applications 
Water conservation practices are suitable for all construction 
sites where water is used, including piped water, metered 
water, trucked water, and water from a reservoir. 

Limitations 
■ None identified. 

Implementation 
■ Keep water equipment in good working condition. 

■ Stabilize water truck filling area. 

■ Repair water leaks promptly. 

■ Washing of vehicles and equipment on the construction site 
is discouraged. 

■ Avoid using water to clean construction areas. If water 
must be used for cleaning or surface preparation, surface 
should be swept and vacuumed first to remove dirt. This will 
minimize amount of water required. 
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NS-1 Water Conservation Practices 

■ Direct construction water runoff to areas where it can soak into the ground or be collected 
and reused. 

■ Authorized non-stormwater discharges to the storm drain system, channels, or receiving 
waters are acceptable with the implementation of appropriate BMPs. 

■ Lock water tank valves to prevent unauthorized use. 

Costs 
The cost is small to none com pared to the benefits of conserving water. 

Inspection and Maintenance 
■ Inspect and verify that activity based BMPs are in place prior to the commencement of 

authorized non-stormwater discharges. 

■ Inspect BMPs subject to non-stormwater discharges daily while non-storm water discharges 
are occurmg. 

■ Repair water equipment as needed to prevent unintended discharges. 

Water trucks 

Water reservoirs (water buffalos) 

Irrigation systems 

Hydrant connections 

References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 
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Material Delivery and Storage WM-1 

Description and Purpose 
Prevent, reduce, or eliminate the discharge of pollutants from 
material delivery and storage to the stormwater system or 
watercourses by minimizing the storage of hazardous materials 
onsite, storing materials in a designated area, installing 
secondary containment, conducting regular inspections, and 
training employees and subcontractors. 

This best management practice covers only material delivery 
and storage. For other information on materials, see WM-2, 
Material Use, or WM-4, Spill Prevention and Control. For 
information on wastes, see the waste management BMPs in this 
section. 

Suitable Applications 
These procedures are suitable for use at all construction sites 
with delivery and storage of the following materials: 

■ Soil stabilizers and binders 

■ Pesticides and herbicides 

■ Fertilizers 

■ Detergents 

■ Plaster 

■ Petroleum products such as fuel, oi~ and grease 

■ Asphalt and concrete components 
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WM-1 Material Delivery and Storage 

■ Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing 
compounds 

■ Concrete compounds 

■ Other materials that may be detrimental if released to the environment 

Limitations 
■ Space limitation may preclude indoor storage. 

■ Storage sheds often must meet building and fire code requirements. 

Implementation 
The following steps should be taken to minimize risk: 

■ Temporary storage area should be located away from vehicular traffic. 

■ Material Safety Data Sheets (MSDS) should be supplied for all materials stored. 

■ Construction site areas should be designated for material delivery and storage. 

■ Material delivery and storage areas should be located near the construction entrances, away 
from waterways, if possible. 

Avoid transport near drainage paths or waterways. 

Surround with earth berms. See EC-9, Earth Dikes and Drainage Swales. 

Place in an area which will be paved. 

■ Storage ofreactive, ignitable, or flammable liquids must comply with the fire codes of your 
area. Contact the local Fire Marshal to review site materials, quantities, and proposed 
storage area to determine specific requirements. See the Flammable and Combustible 
Liquid Code, NFPA30. 

■ An up to date inventory of materials delivered and stored onsite should be kept. 

■ Hazardous materials storage onsite should be minimized. 

■ Hazardous materials should be handled as infrequently as possible. 

■ During the rainy season, consider storing materials in a covered area. Store materials in 
secondary containments such as earthen dike, horse trough, or even a children's wading pool 
for non-reactive materials such as detergents, oi~ grease, and paints. Small amounts of 
material may be secondarily contained in "bus boy" trays or concrete mixing trays. 

■ Do not store chemicals, drums, or bagged materials directly on the ground. Place these 
items on a pallet and, when possible, in secondary containment. 
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Material Delivery and Storage WM-1 

■ If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater 
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of 
drums, preventing water from collecting. 

■ Chemicals should be kept in their original labeled containers. 

■ Employees and subcontractors should be trained on the proper material delivery and storage 
practices. 

■ Employees trained in emergency spill cleanup procedures must be present when dangerous 
materials or liquid chemicals are unloaded. 

■ If significant residual materials remain on the ground after construction is complete, 
properly remove materials and any contaminated soil. See WM-7, Contaminated Soil 
Management. If the area is to be paved, pave as soon as materials are removed to stabilize 
the soil 

Material Storage Areas and Practices 
■ Liquids, petroleum products, and substances listed in 40 CPR Parts 110, 117, or 302 should 

be stored in approved containers and drums and should not be overfilled. Containers and 
drums should be placed in temporary containment facilities for storage. 

■ A temporary containment facility should provide for a spill containment volume able to 
contain precipitation from a 25 year storm event, plus the greater oflo% of the aggregate 
volume of all containers or 100% of the capacity of the largest container within its boundary, 
whichever is greater. 

■ A temporary containment facility should be impervious to the materials stored therein for a 
minimum contact time of72 hours. 

■ A temporary containment facility should be maintained free of accumulated rainwater and 
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected 
and placed into drums. These liquids should be handled as a hazardous waste unless testing 
determines them to be non-hazardous. All collected liquids or non-hazardous liquids should 
be sent to an approved disposal site. 

■ Sufficient separation should be provided between stored containers to allow for spill cleanup 
and emergency response access. 

■ Incompatible materials, such as chlorine and ammonia, should not be stored in the same 
temporary containment facility. 

■ Throughout the rainy season, each temporary containment facility should be covered during 
non-working days, prior to, and during rain events. 

■ Materials should be stored in their original containers and the original product labels should 
be maintained in place in a legible condition. Damaged or otherwise illegible labels should 
be replaced immediately. 
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WM-1 Material Delivery and Storage 

■ Bagged and boxed materials should be stored on pallets and should not be allowed to 
accumulate on the ground. To provide protection from wind and rain throughout the rainy 
season, bagged and boxed materials should be covered during non-working days and prior to 
and during rain events. 

■ Stockpiles should be protected in accordance with WM-3, Stockpile Management. 

■ Materials should be stored indoors within existing structures or sheds when available. 

■ Proper storage instructions should be posted at all times in an open and conspicuous 
location. 

■ An ample supply of appropriate spill clean up material should be kept near storage areas. 

■ Also see WM-6, Hazardous Waste Management, for storing of hazardous materials. 

Material Delivery Practices 
■ Keep an accurate, up-to-date inventory of material delivered and stored onsite. 

■ Arrange for employees trained in emergency spill cleanup procedures to be present when 
dangerous materials or liquid chemicals are unloaded. 

Spill Cleanup 

■ Contain and clean up any spill immediately. 

■ Properly remove and dispose of any hazardous materials or contaminated soil if significant 
residual materials remain on the ground after construction is complete. See WM-7, 
Contaminated Soil Management. 

■ See WM-4, Spill Prevention and Control, for spills of chemicals and/or hazardous materials. 

Cost 
■ The largest cost of implementation may be in the construction of a materials storage area 

that is covered and provides secondary containment. 

Inspection and Maintena nee 
■ 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. 

■ Keep an ample supply of spill cleanup materials near the storage area. 

■ Keep storage areas clean, well organized, and equipped with ample cleanup supplies as 
appropriate for the materials being stored. 

■ Repair or replace perimeter controls, containment structures, covers, and liners as needed to 
maintain proper function. 
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Material Delivery and Storage WM-1 

References 
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Material Use 

Description and Purpose 
Prevent or reduce the discharge of pollutants to the storm drain 
system or watercourses from material use by using alternative 
products, minimizing hazardous material use onsite, and 
training employees and subcontractors. 

Suitable Applications 
This BMP is suitable for use at all construction projects. These 
procedures apply when the following materials are used or 
prepared onsite: 

■ Pesticides and herbicides 

■ Fertilizers 

■ Detergents 

■ Plaster 

■ Petroleum products such as fuel, oi~ and grease 

■ Asphalt and other concrete components 

■ Other hazardous chemicals such as acids, lime, glues, 
adhesives, paints, solvents, and curing compounds 

■ Concrete compounds 

■ Other materials that may be detrimental if released to the 
environment 
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WM-2 Material Use 

Limitations 
Safer alternative building and construction products may not be available or suitable in every 
instance. 

Implementation 
The following steps should be taken to minimize risk: 

■ Minimize use of hazardous materials onsite. 

■ Follow manufacturer instructions regarding uses, protective equipment, ventilation, 
flammability, and mixing of chemicals. 

■ Train personnel who use pesticides. The California Department of Pesticide Regulation and 
county agricultural commissioners license pesticide dealers, certify pesticide applicators, 
and conduct onsite inspections. 

■ Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed. 
Follow the recommended usage instructions. Over-application is expensive and 
environmentally harmful. Unless on steep slopes, till fertilizers into the soil rather than 
hydro seeding. Apply surface dressings in several smaller applications, as opposed to one 
large application, to allow time for infiltration and to avoid excess material being carried 
offsite by runoff. Do not apply these chemicals just before it rains. 

■ Train employees and subcontractors in proper material use. 

■ Supply Material Safety Data Sheets (MSDS) for all materials. 

■ Dispose of latex paint and paint cans, used brushes, rags, absorbent materials, and drop 
cloths, when thoroughly dry and are no longer hazardous, with other construction debris. 

■ Do not remove the original product label; it contains important safety and disposal 
information. Use the entire product before disposing of the container. 

■ Mix paint indoors or in a containment area. Never clean paintbrushes or rinse paint 
containers into a street, gutter, storm drain, or watercourse. Dispose of any paint thinners, 
residue, and sludge(s) that cannot be recycled, as hazardous waste. 

■ For water-based paint, clean brushes to the extent practicable, and rinse to a drain leading to 
a sanitary sewer where permitted, or into a concrete washout pit or temporary sediment 
trap. For oil-based paints, clean brushes to the extent practicable, and filter and reuse 
thinners and solvents. 

■ Use recycled and less hazardous products when practical. Recycle residual paints, solvents, 
non-treated lumber, and other materials. 

■ Use materials only where and when needed to complete the construction activity. Use safer 
alternative materials as much as possible. Reduce or eliminate use of hazardous materials 
onsite when practical. 
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Material Use WM-2 

■ Require contractors to complete the "Report of Chemical Spray Forms" when spraying 
herbicides and pesticides. 

■ Keep an ample supply of spill clean up material near use areas. Train employees in spill 
clean up procedures. 

■ Avoid exposing applied materials to rainfall and runoff unless sufficient time has been 
allowed for them to dry. 

Costs 
All of the above are low cost measures. 

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. 

■ Maintenance of this best management practice is minimal. 

■ Spot check employees and subcontractors throughout the job to ensure appropriate practices 
are being employed. 

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 Non point Pollution Control Program: Program Development and Approval Guidance, 
Working 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 for Construction Activities; Developing Pollution Prevention Plans 
and Best Management Practice, EPA 832-R-92005; USEP A, April 1992. 
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Stockpile Management 

Description and Purpose 
Stockpile Management procedures and practices are designed 
to reduce or eliminate air and stormwater pollution from 
stockpiles of soil, paving materials such as portland cement 
concrete (PCC) rubble, asphalt concrete (AC), asphalt concrete 
rubble, aggregate base, aggregate sub base or pre-mixed 
aggregate, asphalt minder (so called "cold mix" asphalt), and 
pressure treated wood. 

Suitable Applications 
Implement in all projects that stockpile soil and other 
materials. 

Limitations 
None identified. 

Implementation 
Protection of stockpiles is a year-round requirement. To 
properly manage stockpiles: 

■ Locate stockpiles a minimum of 50 ft away from 
concentrated flows of stormwater, drainage courses, and 
inlets. 

■ Protect all stockpiles from stormwater runon using a 
temporary perimeter sediment barrier such as berms, dikes, 
fiber rolls, silt fences, sandbag, gravel bags, or straw bale 
barriers. 
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WM-3 Stockpile Management 

■ Implement wind erosion control practices as appropriate on all stockpiled material. For 
specific information, see WE-1, Wind Erosion Control. 

■ Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil 
Management. 

■ Place bagged materials on pallets and under cover . 

.Protection of Non-Active Stockpiles 
Non-active stockpiles of the identified materials should be protected further as follows: 

Soil stockpiles 
■ During the rainy season, soil stockpiles should be covered or protected with soil stabilization 

measures and a temporary perimeter sediment barrier at all times. 

■ During the non-rainy season, soil stockpiles should be covered or protected with a 
temporary perimeter sediment barrier prior to the onset of precipitation. 

Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble, 
aggregate base, or aggregate sub base 
■ During the rainy season, the stockpiles should be covered or protected with a temporary 

perimeter sediment barrier at all times. 

■ During the non-rainy season, the stockpiles should be covered or protected with a temporary 
perimeter sediment barrier prior to the onset of precipitation. 

Stockpiles of"cold mix" 
■ During the rainy season, cold mix stockpiles should be placed on and covered with plastic or 

comparable material at all times. 

■ During the non-rainy season, cold mix stockpiles should be placed on and covered with 
plastic or comparable material prior to the onset of precipitation. 

Stockpiles/Storage of pressure treated wood with copper, chromium, and arsenic or 
ammonical, copper, zinc, and arsenate 
■ During the rainy season, treated wood should be covered with plastic or comparable 

material at all times. 

■ During the non-rainy season, treated wood should be covered with plastic or comparable 
material at all times and cold mix stockpiles should be placed on and covered with plastic or 
comparable material prior to the onset of precipitation . 

.Protection of Active Stockpiles 
Active stockpiles of the identified materials should be protected further as follows: 

■ All stockpiles should be protected with a temporary linear sediment barrier prior to the 
onset of precipitation. 

■ Stockpiles of "cold mix" should be placed on and covered with plastic or comparable 
material prior to the onset of precipitation. 
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Stockpile Management WM-3 

Costs 
All of the above are low cost measures. 

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 

■ Repair and/or replace perimeter controls and covers as needed to keep them functioning 
properly. 

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

Description and Purpose 
Solid waste management procedures and practices are designed 
to prevent or reduce the discharge of pollutants to stormwater 
from solid or construction waste by providing designated waste 
collection areas and containers, arranging for regular disposa~ 
and training employees and subcontractors. 

Suitable Applications 
This BMP is suitable for construction sites where the following 
wastes are generated or stored: 

■ Solid waste generated from trees and shrubs removed 
during land clearing, demolition of existing structures 
(rubble), and building construction 

■ Packaging materials including wood, paper, and plastic 

■ Scrap or surplus building materials including scrap metals, 
rubber, plastic, glass pieces and masonry products 

■ Domestic wastes including food containers such as beverage 
cans, coffee cups, paper bags, plastic wrappers, and 
cigarettes 

■ Construction wastes including brick, mortar, timber, steel 
and metal scraps, pipe and electrical cuttings, non-hazardous 
equipment parts, styrofoam and other materials used to 
transport and package construction materials 
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WM-5 Solid Waste Management 

■ Highway planting wastes, including vegetative material, plant containers, and packaging 
materials 

Limitations 
Temporary stockpiling of certain construction wastes may not necessitate stringent drainage 
related controls during the non-rainy season or in desert areas with low rainfall. 

Implementation 
The following steps will help keep a clean site and reduce storrnwater pollution: 

■ Select designated waste collection areas onsite. 

■ Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite 
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight. 

■ Locate containers in a covered area or in a secondary containment. 

■ Provide an adequate number of containers with lids or covers that can be placed over the 
container to keep rain out or to prevent loss of wastes when it is windy. 

■ Plan for additional containers and more frequent pickup during the demolition phase of 
construction. 

■ Collect site trash daily, especially during rainy and windy conditions. 

■ Remove this solid waste promptly since erosion and sediment control devices tend to collect 
litter. 

■ Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, 
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for 
construction debris. 

■ Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash 
hauling contractor. 

■ Arrange for regular waste collection before containers overflow. 

■ Clean up immediately if a container does spill. 

■ Make sure that construction waste is collected, removed, and disposed of only at authorized 
disposal areas. 

Education 
■ Have the contractor's superintendent or representative oversee and enforce proper solid 

waste management procedures and practices. 

■ Instruct employees and subcontractors on identification of solid waste and hazardous waste. 

■ Educate employees and subcontractors on solid waste storage and disposal procedures. 
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Solid Waste Management WM-5 

■ Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular 
safety meetings). 

■ Require that employees and subcontractors follow solid waste handling and storage 
procedures. 

■ Prohibit littering by employees, subcontractors, and visitors. 

■ Minimize production of solid waste materials wherever possible. 

Collection, Storage, and Disposal 
■ Littering on the project site should be prohibited. 

■ To prevent clogging of the storm drainage system, litter and debris removal from drainage 
grates, trash racks, and ditch lines should be a priority. 

■ Trash receptacles should be provided in the contractor's yard, field trailer areas, and at 
locations where workers congregate for lunch and break periods. 

■ Litter from work areas within the construction limits of the project site should be collected 
and placed in watertight dumpsters at least weekly, regardless of whether the litter was 
generated by the contractor, the public, or others. Collected litter and debris should not be 
placed in or next to drain inlets, storm water drainage systems, or watercourses. 

■ Dumpsters of sufficient size and number should be provided to contain the solid waste 
generated by the project. 

■ Full dumpsters should be removed from the project site and the contents should be disposed 
ofby the trash hauling contractor. 

■ Construction debris and waste should be removed from the site biweekly or more frequently 
as needed. 

■ Construction material visible to the public should be stored or stacked in an orderly manner. 

■ Stormwater runon should be prevented from contacting stored solid waste through the use 
of berms, dikes, or other temporary diversion structures or through the use of measures to 
elevate waste from site surfaces. 

■ Solid waste storage areas should be located at least 50 ft from drainage facilities and 
watercourses and should not be located in areas prone to flooding or ponding. 

■ Except during fair weather, construction and highway planting waste not stored in 
watertight dumpsters should be securely covered from wind and rain by covering the waste 
with tarps or plastic. 

■ Segregate potentially hazardous waste from non-hazardous construction site waste. 

■ Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, 
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for 
construction debris. 
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WM-5 Solid Waste Management 

■ For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have 
hazardous waste hauled to an appropriate disposal and/or recycling facility. 

■ Salvage or recycle useful vegetation debris, packaging and surplus building materials when 
practical. For example, trees and shrubs from land clearing can be used as a brush barrier, 
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard 
boxes, and construction scraps can also be recycled. 

Costs 
All of the above are low cost measures. 

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 

■ Inspect construction waste area regularly. 

■ Arrange for regular waste collection. 

References 
Processes, Procedures and Methods to Control Pollution Resulting from All Construction 
Activity, 430/9-73-007, USEPA, 1973. 

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 Practice, EPA 832-R-92005; USEP A, April 1992. 
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