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DISCLAIMER 

The statements and conclusions of this Handbook .are those of the Grantee and not necessarily those of 
the State of California. The mention of commercial products, their source, or their use in connectiop 
with material reported herein is not to be construed as either an actual or implied endorsement of such 
products. 

This Handbook was produced and published by the Storm Water Quality Task Force, an advisory 
body of municipal agencies regulated by the storm water program. This Handbook is not a 
publication of the State Water Resources Control Board or any Regional Water Quality Control 
Board, and none of these Boards has specifically endorsed the cont~nts thereof. The purpose of this 
Handbook is to assist the members of the Task Force and other dischargers subject to .storm water 
permits, in attaining compliance with such permits. 
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ABSTRACT 

The Construction Best Management Practices (BMPs) Handbook presents specific guidance on 
selecting best management practices for reducing pollutants in storm water discharges from 
construction activities. The primary audience of the handbook is the owners/developers of the 
construction sites that are required to obtain a State of California NPDES general permit for storm 
water discharges. The handbook outlines a procedure and provides worksheets for preparing a Storm 
Water Pollution Prevention Plan (SWPPP) as required under the general permit and for selecting 
BMPs that become a part of the SWPPP. 

Detailed fact sheets are provided for the BMPs which include information regarding where they 
should be applied, what are the targeted pollutants of the BMP, design criteria (when applicable), and 
exampleS of their application. The handbook also gives guidelines for measuring BMP performance. 
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FOREWORD 

In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act [CW AD 
was amended to provide that the discharge of pollutants to waters of the United States from storm 
water is effectively prohibited, unless the discharge is in compliance with a National Pollutant 
Discharge Elimination (NPDES) permit. The 1987 amendments to the CWA added Section 402(P) 
which established a framework for regulating municipal, industrial, and construction storm water 
discharges under the NPDES program. In California, these permits are issued through the State 
Water Resources Control Board (SWRCB) and the nine Regional Water Quality Control Boards 
(RWQCB). In general, municipalities with a popUlation of over 100,000, industries which have been 
identified by the Environmental Protection Agency to be a probable source of storm water pollutants, 
and construction projects that disturb more than five acres must obtain an NPDES permit. 

The SWRCB and California members of the American Public Works Association (APWA), 
recognizing the complex issues involved with developing and implementing an NPDES permit system 
from storm water discharges, formed the Storm Water Quality Task Force to work as a team to 
develop a state regulatory program that complies with federal requirements, addresses California's 

. unique demography, topography and climatology, and is affordable for the permittee. The Task 
Force, in turn, identified the need. to have a State handbook to guide permittees in selecting Best 
Management Practices (BMPs) to reduce pollutants in storm water discharges. This series of Storm 
Water Best Management Practices Handbooks was funded by members of the Task Force and is 
directed specifically at developing and implementing storm water quality management programs in 
California. 

The Handbook consists of three volumes: 

• Volume 1: Municipal BMP Handbook - Addresses storm water quality management 
for most municipal activities, particularly those required under the NPDES municipal 
permit program. 

• Volume 2: Commercial/Industrial BMP Handbook - Addresses storm water quality 
management for facilities that are (or will eventually be) covered by a NPDES general 
permit for industrial activities. 

• Volume 3: Construction BMP Handbook - Addresses erosion control and other storm 
water quality management concerns required under a NPDES general permit for 
construction activities. 

Each handbook is comprised of six chapters. Chapter 1 describes the pertinent regulations regarding 
the NPDES permit and defines who must obtain a permit. Chapter 2 describes how to develop a 
Storm Water Management Program or Storm Water Pollution Prevention Plan, while Chapter 3 
provides guidance on the selection of BMPs for the plan. Chapters 4 and 5 describe the details of 
individual BMPs. Chapter 6 gives guidelines for measuring BMP performance. While the handbooks 
are meant to provide guidance to regulators and permittees, it should be understood that any final 
interpretation of the regulations will be done by the appropriate Regional Water Quality Control 
Board. . 
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1. INTRODUCTION 

Storm water runoff is part of a natural hy­
drologic ·process. However, human activities, 
including the disturbance of land from 
construction activities, can alter natural drainage 
patterns, adding pollutants to rivers, lakes, and 
streams. An increase in compacted and 
impervious surfaces increases both the volume 
of surface runoff, the peak rate of flow, and 
decreases groundwater recharge. Consequently, 
improperly managed storm water runoff can be 
a significant source of water pollution, causing 
declines in fisheries, habitat disruption, 
restrictions on swimming, and limiting our 
ability to enjoy many of the other benefits that 
water provides (USEPA, 1992). 

For many years the effort to control the 
discharge of storm water has focused on 
quantity (e.g. flood control), and to a limited 
extent, on the quality of storm water (e.g. 
sediment and erosion control). However, in 
recent years awareness of the need to protect 
and preserve natural habitats and improve water 
quality has increased. With this awareness 
Federal, State and local programs have been 
established to pursue the ultimate goal of 
reducing the impacts of storm water discharges 
to our water ways. After October 1, 1992, 
construction activities must be covered by a 
National Pollutant Discharge Elimination 
System (NPDES) permit (SWRCB, 1992). 
Failure to comply with these requirements 
may result in a fine of up to $25,000 per day 
of violation and possible imprisonment. 

The primary objectives of the NPDES storm 
water permit for construction activities are to: 

• Reduce excessive erosion potential 
• Minimize excessive sedimentation 
• Prevent other materials used at a construction 

site from causing off site contamination 
• Eliminate non-storm water discharges from 

the construction sites 
• Install appropriate measures to reduce 

impacts on waterways from the finished 
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project, and provide a commitment that these 
measures will be maintained. 

• Establish maintenance commitments on post­
construction sites. 

:::::::::)::~;': :::;": .. ::: ::;:;.:::::.,:::/ ~)/.:: }::: ::::;:::::::::.- The purpose of this 
handbook is to provide 
guidance for selecting 
and implementing best 

:'::' }{t? 

11~.e.fl~l; m~~ement practic~ 
......... : ... .;'::.... (BMP ) .c 
.:'::::.::.: ..... ::::"'::::":.:: .. :./:::: ... : .. ; .. :.: .. :: ..... :.:: .. : .. /:\:::.:.: s lor 
:.:." :;;.::.:.:::::.::::: ... ::.: :.'.:.::.;,: .;.;.:.:.:.:.: ..... :::::: .. ::::.::::.;::. cons tructio n activ ities . 

As will be discussed in 
this handbook, State and Federal programs 
require owners of construction sites to prepare 
storm water pollution prevention plans (SW­
PPPs) which includes the identification and 
implementation of various BMPs. It is not the 
intent of this handbook to dictate the actual 
BMPs (as this will be done by the permittee), 
but rather to provide the framework for 
preparing SWPPPs and selecting appropriate 
BMPs. It is intended that portions of this 
handbook be incorporated into SWPPP if 
modified to meet specific project conditions. 

In addition, the use of the handbook does not 
ensure that the user will be in compliance with 
the requirements of its NPDES permit. Such 
compliance can . only be provided through a 
review and concurrence of the appropriate 
Regional Water Quality Control Board. 

This handbook does not describe local re­
quirements for erosion and sediment control for 
storm water management. Although it is 
expected that the handbook will assist the users 
in complying with local requirements, you 
should consult with local authorities for their 
requirements . 
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A number of people 
will find this 
handbook helpful. 
The primary audience 
is the property 
owners, developers, 

contractors, engineers, and public agencies who 
are involved in construction and land 
disturbance. Municipal departments that 
oversee these activities will also fmd this 
handbook useful. 

The overall goal 
of the storm 
water program is 
to reduce the 
impa<:ts of storm 

water discharges on receiving waters. This 
handbook is organized to assist the user in 
developing and implementing such a program. 
The handbook explains: 

• Why is storm water management needed? 
(Chapter 1) 

• What is a SWPPP and how do you 
prepare one? (Chapter 2) 

• What are best management practices, and 
how do you select them? (Chapter 3) 

• What BMPs are available and how are 
they used? (Chapter 4 and 5) 

• How do you monitor BMPs performance? 
(Chapter 6) 

Many of the common 
terms used in the 
storm water program 
are defined in the 
Glossary 

(Appendix C). However, the user will 
continually encounter the following terms: 

• NPDES Construction General Permit for 
Storm Water Discharges. NPDES is an 
acronym for National Pollutant Discharge 
Elimination System. NPDES is the national 
program for administering and regulating 
discharges to receiving waters according to 
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the Clean Water Act (CWA). In California, 
the State Water Resources Control Board 
(SWRCB) has issued a general permit for 
storm water discharges associated with 
construction activities statewide (except for 
the Lake Tahoe Basin and Indian lands, 
which are covered by separate permits, see 
Appendix A). 

• Notice oflntent (NOn is a formal notice to 
the SWRCB submitted by the owner/ 
developer that a construction. project is about 
to begin. The NOI provides information on 
the owner, location, type of project, and 
certifies that the permittee will comply with 
conditions of the construction general permit. 
The NO! is not a permit application and no 
approval is required. 

• The Storm Water Pollution Prevention Plan 
is a report that includes site map(s), an 
identification of construction! contractor 
activities that could caust: pollutants in the 
storm water, and a description of measures 
or practices to control these pollutants. The 
SWPPP must be prepared and implemented 
before construction begins. 

• A Best Management Practice (BMP) is 
defined as any program, technology, process, 
siting criteria, operating method, measure, or 
device which controls, prevents, removes, or 
reduces pollution. 

Excessive 
erosion and 
sedimentation 
caused by 
construction 
activities is 
dependent upon 

climatic and site conditions, as well as the type 
of construction activity taking place. Sediment 
which results from the excessive erosion of 
disturbed soils is the primary pollutant of 
concern. However, other pollutants of concern 
include metals, nutrients, soil additives, 
pesticides, construction chemicals, and 
miscellaneous waste from construction sites. 
Consequently the development of a 
comprehensive storm water management 
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program to reduce pollutants from a 
construction site requires a basic understanding 
of the erosion and sedimentation processes and 
the factors that influence them as well as an 
understanding of how other construction 
activities. impact water quality. 

EROSION AND SEDIlV1ENTATION 
PROCESS 

Soil erosion is the process by which soil 
particles are removed from the land surface, by 
wind, water or gravity. Most natural erosion 
occurs at slow rates; however, the rate of 
erosion increases when land is cleared or 
altered and left disturbed. 

Sedimentation is defined as the settling out of 
soil particles transported by water. Sedi­
mentation occurs when the velocity of water in 
which soil particles are suspended is slowed 
sufficiently to allow particles to settle out. 
Larger particles, such as gravel and sand, settle 
more rapidly than fine particles such as silt and 
clay. Sedimentation occurs after erosion has 
taken place. Effective construction site 
management first minimizes excessive soil 
erosion by keeping the soil stabilized as long as 
possible, and second directs runoff from 
remaining disturbed areas to locations where 
sediments are removed prior to discharge to 
water courses. Figure 1.1 shows five types of 
erosion which can occur on a construction 
project. 

Erosion from Rainfall Impact - The impact of 
raindrops on bare soil causes erosion. Because 
the rainfall impact has a low velocity, this type 
of erosion will normally result in minimum 
surface erosion on undisturbed land. Even in 
areas of California with a semi-arid climate and· 
minimal vegetative cover, natural desert soil 
conditions (including compacted hardpan) 
provide protection against erosion for all but the 
most intense rainfalls. Construction activities 
remove the protective cover of vegetation and 
natural soil resistance to impact erosion. 

Sheet Erosion - After rainfall strikes the 
ground, it flows in a thin layer, called sheet 
flow for a short distance. The distance of sheet 
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flow depends on slope, type of soil vegetative 
cover, and rainfall intensity. Sheet flow has a 
low velocity and causes little erosion on 
undisturbed soils. However, clearing the soil 
during construction makes the soil more 
susceptible to erosion, increases velocity, and 
causes the flow to concentrate in rivulets. 

Rill and Gully Erosion - As runoff 
accumulates, it concentrates in rivulets cutting 
grooves into the sDil surface. If the flow is 
sufficient, rills may develop into gullies. 
Rills/gullies form sooner on exposed soils than 
vegetated soils. 

Stream and Channel Erosion - The banks and 
bottoms of natural drainage channels are 
commonly eroded by three factors which occur 
during construction: 

• Clearing the soil during construction 
increases the runoff flows, velocities and 
volumes which reach natural streams; 

• Covering the soil with buildings and 
pavement further increases runoff; and 

• Site landscaping and improperly designed 
desiltation basins may disrupt the natural 
balance of erosion and sedimentation. 

Excessive stream and channel erosion may be 
limited by controlling runoff flows, velocities 
and volumes before discharge into the stream 
and by widening and/or stabilizing the banks of 
the stream (subject to regulatory approvat) to 
pass increased runoff without excessive erosion. 

Wind Erosion - Dust is defined as solid 
particles or particulate matter which are 
predominately large enough to eventually settle 
out from the air but small enough to remain 
temporarily suspended in the air for an 
extended 
period of time. Dust from a construction site, 
originates as inorganic particulate from rock 
and soil surfaces, material storage piles and 
construction materials. The majority of dust 
generated and emitted into the air at a con­
struction site is related to earth moving, 
demolition, construction traffic on unpaved 
surfaces, and wind over disturbed uncompacted 
soil surfaces (see box, page 1-5). 
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FIGURE 1.1 TYPES OF EROSION OCCURRING AT A 
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Dust Sources at Construction Sites or 
From Off-Site Construction Activities 

Unpaved Travel Surfaces 
• Temporary parking lots and staging areas 
• Construction st6ck piles 
• Construction traffic 
• Construction access and sediment 

tracking off-site 

Exposed Areas 
• Construction sites, bare ground areas 
• Land clearing and grubbing activities 
• Earthwork, dozing, grading, scraping 
• Drilling and blasting 

Soil and debris piles 
• Tilling 

Materials Handling 
• Batch drop, dumping 
• Conv~yor transfer and stacking 
• Material transfer points 
• Crushing, milling, and screening operations 
.• Spilled materials 
• Demolition and debris disposal 

IMPACTS OF EROSION AND 
SEDIMENTATION 

Degradation of Aquatic and Ripadan 
Ecosystems 

Excessive sediment can cause increased 
turbidity and reduced light penetration resulting 
in reduction in prey capture for sight feeding 
predators, clogging of gills and filters of fish 
and aquatic invertebrates, reduced spawning and 
juvenile fish survival, reduced angling success, 
smothering of bottom dwelling community, 
changes in substrate composition, and reduction 
in aesthetic values (Schueler, 1987). It can also 
lead to suppression of both aquatic and 
terrestrial vegetation and addition of nutrient 
particles to lakes and streams (Beaton, et aI, 
1972). 

Pollutant Transport 

Sediment is a pollutant in its own right and also 
transports many substances (such as nutrients, 
hydrocarbons, and trace metals) which cause 
pollution problems (APWA, 1981). Other 
pollutants originating as topsoil losses include 
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soil organic components, plant residues, nutrient 
elements, organic material, atmospheric 
pollutants, and liquid and solid wastes (Berman, 
et al., 1991). Toxic substances in storm water 
have been found to concentrate in the sediments 
where they interfere with the reproductive cycle 
of many plants and animals as well as cause 
tumors and lesions in fish (City of Seattle, 
1989). Of additional concern is that pollutants 
in sediment can be remobilized under suitable 
environmental conditions. 

Erosion and Sedimentation of Water Ways 
and Public Facilities 

Construction usually increases the amount of 
impervious area causing more of the rainfall to 
runoff, and increasing the speed at which runoff 
occurs. Unless properly managed, this increased 
runoff will erode natural and/or unprotected 
watercourses causing the watercourse to widen 
and/or deepen until a stable channel is reformed. 
This erosion of the watercourse may potentially 
damage property along the watercourse. 
Sedimentation can also contribute to accelerated 
filling of reservoirs, harbors, and drainage 
systems. 

The stonn water impacts of constructionlland­
altering activities do not just result from too 
much sediment. In many parts of California, 
stabilization of the land in excess of natural 
conditions may result in too little sediment, thus 
removing the natural bedload and causing 
erosion of downstream watercourses and 
possibly depleting Sand from the beaches. 

FACTORS INFLUENCING EROSION 

There are primarily four factors that influence 
erosion: soil characteristics, vegetative cover, 
topography, and climate. Soil characteristics 
which determine the erodibility of the soil are 
particle size and gradation, organic content, soil 
structure, and soil permeability. Soils with a 
high proportion of silt and very fIne clays are 
generally the most erodible. Organic matter 
creates a favorable soil structure, improving its 
stability and permeability. This increases 
infiltration capacity, delays the start of erosion, 
and reduces the 3...rnOllnt of runoff. . Soil 
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characteristics affect soil stability, permeability, 
and infiltration capacity. The less permeable the 
soil, the higher the likelihood for erosion. 

Vegetative cover plays an extremely important 
role in controlling erosion by shielding the soil 
surface from the impacts of falling rain, slowing 
the velocity of runoff (thereby permitting greater 
infiltration), maintaining the soil's capacity to 
absorb water, and holding soil particles in place. 

Regarding topography, slope length and 
steepness are key elements in determining the 
volume and velocity of runoff. As slope length 
and/or steepness increase, the rate of runoff 
increases and the potential for erosion is 
magnified. 

The frequency, intensity, and duration of 
rainfall are fundamental factors in determining 
the amounts of erosion produced. When storms 
are frequent, intense, or of long duration, 
erosion risks are high. In California, the erosion 
risk period is typically highest in the winter 
rainy season (October through April) except in 
and near the Sierra Nevada Mountains and 
southern deserts, where summer thunderstorms 
may occur. On the other hand, erosion from 
wind and vehicle traffic can occur year round. 

Sediment from 
erosion is the 
pollutant most 
frequently 
associated with 
construction 

activitles. However, other pollutants of concern 
include nutrients, trace metals, other toxic 
chemicals, and miscellaneous wastes. These 
pollutants originate from a variety of 
construction activities. A summary of 
construction site pollutants is shown in 
Table 1.1. (Also, see the Municipal BMP 
Handbook for a discussion regarding the 
impacts these pollutants have on water quality 
and aquatic habitat). 

NUTRIENTS 

Nitrogen, phosphorous, and potassium are the 
major plant nutrients used for fertilizing new 
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landscape at construction sites. Heavy use of 
commercial fertilizers can result in discharge of 
nutrients to water bodies where they may cause 
excessive algae growth. Phosphorous and 
nitrogen from fertilizers, pesticides, petroleum 
products, construction chemicals, and solid 
waste are often generated by construction site 
activity (Berman, et al., 1991). 

TRACE METALS 

Many of the artificial surfaces of the urban 
environment (e.g., galvanized metal, paint, or 
preserved wood (Berman, et aI., 1991)) contain 
metals which enter storm water as the surfaces 
corrode, flake, dissolve, decay, or leach. Over 
half the trace metal load carried in storm water 
is associated with sediments (SChueler, 1987). 

PESTICIDES 

The three most comnionly used forms of 
pesticides at construction sites are herbicides, 
insecticides, and rodenticides (USEPA, 1976). 
Unnecessary or improper application of these 
pesticides may result in direct water contamina­
tion, indirect pollution by drift or transport off 
soil surfaces into water (Washington DOE 
1991). 

OTHER TOXIC CHEMICALS 

Often synthetic organic compounds (adhesives, 
cleaners, sealants, solvents, etc.) are widely 
applied and may be improperly stored and 
disposed. Deliberate dumping of these 
chemicals into storm drains and inlets 
( especially used crankcase oils) causes 
environmental harm to waterways. 

MISCELLANEOUS WASTES 

Miscellaneous wastes include wash water from 
concrete mixers, paints and painting equipment 
cleaning activities, solid wastes resul.ting from 
trees and shrubs removed during land clearing, 
wood and paper materials derived from 
packaging of building products, food containers 
such as paper, aluminum, and metal cans and 
sanitary wastes. The discharge of these wastes 
can lead to unsightly and polluted waterways. 
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TABLE 1.1 CONSTRUCTION SITE POLLUf ANTS 

CATEGORY I PRODUCT I POLLUTANTS 

Adhesives Adhesives. Glues Phenolics, Formaldebydes 
Resins, Epoxy Synthetics Phenolics, Fonnaldeh~des 
Calks. Sealers, Putty, Sealing Agents Asbestos. Phenolics, ormaldehydes 
Coal"Tars (Naptha. PiLCh) Benzene. Phenols. Naphthalene 

Cleaners Polishes. (Metal. Ceramic, Tile) Metals 
Etching A~ts Metals 
Cleaners, monia, Lye, Caustic Sodas Acidity/Alkalinity 
Bleacbing A~ents Acidity/Alkalinity 
Chromate Sa ts Chromium 

Plumbing Solder (Lead, Tin), Flux (Zice Chloride) Lead, Copper, Zice, Tin 
Pipe FiU~ (Cut Shavings~ Copper 
Galvaniz Metals (NailS, nces) Zice 
Electric Wiring Copper. Lead 

Painting Paint Thinner. Acetone, MEK, Stripper VOC's 
Paints, Lacquers, Varnish, Enamels Metals, Phenolics, Mineral Spirits 
Turpentine, Gum Spirit, Solvents VOC's 
SanQin~. Stripping . Metals 
Paints Pigments). Dyes . Metals 

Woods Sawdust BOD 
Panicle Board Dusts (Formaldehyde) 
Treated Woods 

Formaldehyde 
Copper. CreOsote 

Masonry & Concrete Dusts (Brick. Cement) Acidity, Sediments 
Colored Cbalks (Pigments Metals 
Concrete Curing Compounds 
Glazing Co~unds Asbestos 
Cleaning S aces Acidity 

Floors & Walls Flash~r Copper. Aluminum 

~Cuniog (Ceramic Dusts) 
Dusts 
Minerals 

Adhesives'" 

Remodeling & Demolition Insulation Asbestos 
Ventint Systems Aluminum, Zinc 
Brick. ement. Saw, Drywall Dusts 

Air Conditioning & Heating Insulting Asbestos 
Coolant Reservoirs Freon 
Adhesives'" 

Yard O&M Vehicle and Machinery Maintenance Oils and Grease, Coolants 
Gasoline, Oils, Additives Benzene & Derivatives, Oils 

& Grease 
Marking Paints (Sprays) Vinyl Cbloride. Metals 
Gradinre, Earth Moving Erosion (Sediments) 
Portab e Toilets BOD. Disinfectants (Spills) 
Fire Hazard Control (Herbicides) Sodium Arsenite. DinilIo 

Health and Safety 
Compounds . 
Rodenticides, Insecticides 

Wash Waters (Herbicides, Concrete. Oils, Greases) 

Landscaping & Earthmoving Planting" Plant Maintenance Pesticides, Herbicides, Nutrients 
Excavauon, Tilling Erosion (Sediments) 
Mas0W; & Concrete- . 
Solid astes (Trees, Shrubs) BOD 
EXfssin& Natural Lime or Other MineraI DeJX>sits Acidity/Alkalinity. Metals 
So s A ditives Aluminum Sulfate, Sulfur 
Revegetation of Graded Areas Fertiliiers 

Materials Storage Waste Storwe (Used Oils. Solvents, Etc.) Spills, Leaks, Polluted discbarge 
Hazardous aste Containment Spills, Leaks, Polluted discharge 
Raw Material Piles Dusts, Sediments. Polluted discharge 

Sec: above calcgori"". 
Note: VOC = Volatile Org.anic Co~nds.. BOD = Biochemical Oxygen Demand due 10 the uoe of oxygen by microorganism dccompooing~. 
Ro:feren=: USEPA.1973. Procc:s=. Procedures. and Methods 10 Control Pollution Resulting From Conmuaion Activity. Office: of Air IlDd WaJa 

PtOgrlUllS. EPA 43019-73-007. 0c:t0I=. 1973. 
M=b.. Mnrl:: L. =d M=g= lAuin B=y. 1991. Con<truaion Cr= Own Set of lhz:rdous W .. tC1. H.wnar. World August., 1991. 

Gog;elin. RE.. Ph.D .. R. P Smith Ph.D .. and H.c. Hodge Ph.D .. 19&4. Oinical Tox.icology of Commercial Product<. Fifth Ed. WiUiAIru; and 
Wilkins, &ItimoroLondon. 
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ALLOWABLE NON-STORM WATER 
DISCHARGES 

The State construction general permit prohibits 
discharges which do not result from rainfall. 
However, certain "non-storm water" discharges 
are allowed if they do not cause a significant 
pollution problem (see box). 

The need to 
protect our 
environment has 
resulted in a 
number of laws 

and subsequent regulations/programs. At times 
this has resulted in overlap and ambiguity 
between the programs. This situation is true for 
storm water programs. The Federal Clean 
Water Act, as amended in 1987, is the principal 
vehicle for the control of storm water pollutants. 
There are, however, other programs that directly 
or indirectly deal with the control of storm 
water pollutants. Examples include: Federal 
Coastal Zone Act Reauthorization Amendments 
of 1990, and the State required General Plan for 
municipalities. 

In the following section, various Federal, State 
and local programs are discussed in relationship 
to the control of pollutants in storm water. The 
storm water regulatory programs are new and 
are expected to evolve over the next several 
years. Thus the user is advised to contact local 
regulatory and/or municipal officials for further 
information. . 

FEDERAL NPDES PROGRAM 

In 1972, the Federal c;v.; A was amended to 
provide that the discharge of pollutants to 
waters of the United States from any point 
source is effectively prohibited, unless the 
discharge is in compliance with a National 
Pollutant Discharge Elimination System 
(NPDES) permit. On November 16, 1990, US 
Environmental Protection Agency (EPA) 
published final regulations that establish 
application requirements for storm water permits 
for specific categories of industries. 
Construction activities of five (5) acres or more 
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Allowable Non-Storm Water Discharges 
for Construction Sites 

• Discharges from fire fighting 

• Fire hydrant flushing 

• Potable water sources including dechlorinated 
water line flushing 

• Uncontaminated groundwater resulting from 
dewatering activities 

• Foundation or footing drains where the flows 
are not contaminated with process materials 

• Natural occurring water such as springs, 
wetlands and riparian habitat 

• Irrigation water discharged during seeding, 
planting, and maintenance, provided fertilizer 
and pesticides are applied correctly 

• Pavement wash waters for dust control and 
general housekeeping practices provided spills 
or leaks of toxic or hazardous materials have 
not occurred and where detergents are not used 

• Individual car washin~ 

• Air conditioning condensation 

(or less than 5 acres if part of a common plan 
of development or sale) are defined in the 
regulations as an industrial activity. 

STATE NPDES PROGRAM 

In California, the NPDES storm water 
permitting program is administered by the State 
Water Resources Control Board (SWRCB) 
through the nine Regional Water Quality 
Contrpl Boards. The SWRCB has established a 
construction general permit that can be applied 
to most construction activities in the State (see 
box next page and Appendix A). Construction 
permittees may also choose to obtain individual 
NPDES permits instead of the general permit. 

MUNICIPAL NPDES PROGRAM 

Municipalities with a population of over 
100,000, drainage systems interconnected with 
these municipalities' systems, or municipalities 
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Key Conditions of the 
Construction General Permit 

Who Must Comply? 
• Pennit applies throughout California 1 

• Applies if a total of 5 or more acres is 
disturbed over the . life of the project 2 

• Does not apply to routine or emergency 
maintenance sponsored by public agencies 

• Does not apply to dredging and/or filling 
regulated by the U.S. Anny COE 

• The owner/developer of the land is 
responsible for compliance 

How to Comply? 
• . Prepare the SWPPP before construction 

begins. It describes: 
The project 

- Controls during construction: Measures 
selected to control excessive erosion and 
other constituents 

- Post-construction controls: Measures to 
prevent or control pollutants in runoff 
after construction is complete 

- A plan to inspect and maintain these 
measures 

• Submit Notice of Intent Notify the 
SWRCB prior to the beginning of 
construction 

• Keep the SWPPP on site and follow it 
during construction 

• Submit Notice of Tennination: Notify the 
SWRCB that construction is complete 

1 Except the Lake Tahoe Basin and Indian lands which are 

covered by a separate permit. 

2 A recent U.S. District Court ruling may require that the 

permit cover smaller construction projects. 

determined to be significant contributors of 
pollutants are required to obtain a NPDES storm 
water permit. In California, most of the major 
urbanized counties have already obtained an 
NPDES storm water permit (see box above). 

Municipalities with NPDES storm water permits 
for their own municipal separate storm sewer 
system are responsible for developing a 
management program for construction activities 
in their jurisdiction. The program addresses 
appropriate planning and construction 
procedures; ensures the implementation, 
inspection, and monitoring of construction sites 
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California Counties with 
NPDES Storm Water Permits (1) 

Alameda 
Los Angeles 
Orange 
Riverside 

Sacramento 
San Bernardino 
San Diego 
Santa Clara 

California Municipalities/Counties 
Pursuing NPDES Storm Water Permits 

Cities 
Bakersfield 
Fairfield 
Fresno 

Counties 
Contra Costa 
Kern 

Modesto Stockton 
Oxnard Vallejo 
Suisun City 

San Mateo 
Ventura 

(1) Consult with local RWQCB to detennine if 
municipality within these counties is covered 
by the NPDES permit. 

which discharge storm water into their systems; 
and provides for eduction or training for 
construction site operators. 

While construction activities and municipal 
drain systems are covered by separate permits 
with distinct conditions, compliance 
requirements for these two NPDES permits 
include related activities. The requirements and 
interaction between these two permits are shown 
in Figure 1.2. 

In many cases 
storm water 
pollution control 
may already be 
achieved by 

existing regulations or programs. In California, 
the General Plan Law and the California 
Environmental Quality Act (CEQA), provide a 
basis for municipalities to review and comment 
on all projects within their jurisdiction. Under 
the General Plan Law, municipalities are 
required to develop policies and regulations 
which guide development within the 
municipality. Each development project is then 
reviewed for conformance with these policies. 
Under CEQA, projects are also subject to 
review and comment for any adverse impact the 
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Corulf1lctJon Gentral PennH RequlrnnenlJ 
(Site-Specific) 

Submil Notice o( Intenl (NOI) 10 SWRCD (and local 
municipality If required). 

Prepare and ImplertW!nt a SWPPP. Inlenlctlon Brlwern PemllLJ 
Controh during construction 
Posi-construction conuots SWRCD will expect municipality to enforce all local slorlll wal~r lJnlinnllc~s. nooJplain OIanag~m(nt 

rogulations. and local slandards (or grlding. ermion. sodinleliialion. 
Revise SWPPP u construction conditions change. 

NOI (or construclion provides the municipalilY with a nl(lhnd (ur ulllicil'uling cunslrucliun 0(: 

New public slorm drain systems 
No! w source idonli licalion 
New outfall idenlilicatiun 
Pollulion conlrol DMPs 
Currenl construclion NPDES p.!frrut hol&rs 

Municipal storm wal~r managertW!nt and pollution cunlrol prugrampruvid~s cl~Htruction pulicies and 
standards: 

Site planning requirements 
Do!sign and conslruction requircl1lP!nts 
Public inspection 
Mainl~nance requirements 
Training programs 
Review and- inspection siaff. 
Guidelines and training manuah 

MunJdpal I'emlll RequlremenlJ 
Technical standards and spo!cilicltions 

(System-Wide) Pust-conslruction conlroh (e.B., linll site grading, crosiull conlrol, !1urlll wlta tr(olOlcnl conliuls Ind 

Prohibit, dc~ct, and eliminate non-storm waler discharges. 
maintenance) required under the 'construction gencral permit will ~ subjt!ct to municipal review lJId 
a[Vfovalthrough existing p-ocedures. 

IdentJfy and reduce pollutant sources. 

OJarlClerize current discharges with screeninll Ind monitoring. 

Detcd and eliminate illicit connections and illegal dumping. 

Prepare and ImplertW!nl !.Iurm water rnanlgertW!nt program. 

Elnsure adequlte funding • 

- --- ---------

Figure 1.2 Relationship Between Construction and Municipal NPDES Storm Water Permits 



projects may have on the environment, 
including impacts from storm water discharges. 

Other regulations which may be applicable are 
summarized in Table 1.2. Actions taken under 
these regulations should be integrated with the 
SWPPP to promote consistency between 
activities required by local and State authorities. 
Because the General Plan Law, CEQA, and the 

subdivision map act may have a major impact 
on the development of SWPPP, a separate 
discussion on these regulations/laws is provided. 
For more infomiation regarding other 
regulations shown in Table 1.2, the user is 
advised to confer with State and/or local 
authorities. 

The Gen~ral Plan Law: Each municipality is 
required by law to prepare a general plan to 
guide development. The general plan is a 
policy document that frames the long-term 
objectives for the physical development of the 
citY/county. Each general plan must address at 
least seven elements (e.g., circulation, open 
space, conservation, etc.). The extent to which 
these elements are addressed is determined by 
the local agency. The municipality may 
incorporate storm water management objectives 
in the general plan, particularly objectives for 
post-construction controls, and adopt specific 
ordinances, policies, etc., for specific control 
measures required for new development. 
The specific plan and zoning ordinance are 
implementation tools of the general plan. A 
specific plan has a three-fold purpose: (1) 
refine the general plan for a "specific" area 
within the general plan boundaries; (2) regulate 
specific land uses within a "specific" area within 
the general plan boundary; and (3) establish 
detailed policies and regulations for the 
"specific" area. These policies and regulations. 
may include storm water pollution controls. 
The specific plan can be adopted by resolution 
(making it a policy document) or by ordinance 
(making it a reguiatory document) ... 

A zoning ordinance establishes development 
standards for lots and parcels. Storm water 
pollution controls can be implemented in the 
specific plan and zoning stages through 
enactment of ordinances. These ordina,nces may 
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preserv.e watercourses, specify detention and 
retention requirements, define storm water 
designs standards, and create open space and 
buffer areas within the project site (see box, 
below). 

Typical Zoning Ordinances Providing 
Storm Watef Pollution Control 

• Preservation and use of flood plains and 
watercourses. 

• Local detention and retention 
requirements. 

• Erosion protection and sediment 
transport balance. 

• Material/activity restrictions. 

California Environmental Quality Act: The 
purpose of CEQA is to expose any adverse 
environmental impacts a project may have, and 
to suggest mitigation measures to minimize 
those impacts. Post-construction controls of 
storm water pollution are one of many possible 
mitigation measures which may be considered. 
If the project is determined to have no adverse 
impacts, then a negative declaration can be 
issued. Otherwise, an Environmental Impact 
Report (EIR) is written before the proj ect will 
be considered for approval. The EIR discusses 
proposed project impacts, the means of reducing 
or eliminating the impacts, and realistic project 
alternatives. Mitigation measures for potential 
impacts are addressed by the EIR. Water 
quality impairment caused by storm water 
pollution from the site (during and after 
construction) may be one of these impacts. 

Subdivision Map Act: Many privately funded 
construction projects within California are 
regulated under the authority of the Subdivision 
Map Act, which grants the municipality 
authority to develop subdivision ordinances. 
These ordinances may include standards for the 
planning and design of public facilities for 
proposed projects. Grading standards and 
erosion protection standards, detention/retention 
design standards, dust control regulations are 
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TABLE 1.2 EXISTING REGULATIONS FOR STORM WATER POLLUTION CONTROL 

I REGULATION I A CffVITY I POTENTIAL ] 
General Plan Law Municipal development Storm water management 

objectives controls, e.g., pollulants I· 
Adoption of ordinances control, watershed protection 

California Environmental Quality Act EnvironmenLa! review of Mitigation measures for 
(CEQA) projeClS reduction of pollutants 

Subdivision Map Act Adoption of ordinances StandardlRegulations for 
grading, erosion protection, 
detention/retention design, 
and dust control 

Flood Plain Management & Drainage Control of velocity Control of erosion 
Ordinances 

Detention/retention Cono-ol of sediment, 
pollutanlS, and quantity 

Bank stabilization and outlet Erosion and Sediment 
controls controls 

Clean Water Act 401 and 404 Permits PermilS Dredging and FiIling in Erosion control, sediment 
"Waters of the United States" control, long-term sediment 

balance & minimize 
pollutanlS 

Vegetative cono-ols to 
preserve riparian areas 

Zoning Ordinances Cluster Development Minimize Basin-wide runoff 
& im pervious areas 

Hillside Developmem Slope & erosion restriction. 
May include revegetation or 
stabilization. 

Landscape/Open space Vegetative BMPs perimeter 
controls reduction of runoff 

Sewer Use Ordinance Control of illicit connections Pollutant cono-ols 

Uniform Building Code Chapter 70 - Excavating & Minimize erosion & 
Grading sedimentation 

Standards for stable cut & 
fill slopes 

Uniform Plumbing Code Prevention of illicit connection Pollutant controls 

Various Chapters on materials Pollutant cono-ols 
& application/use 

Fire Code Storage of Materials Pollutant cono-ols 

Air Quality Management Plans Emission Sediment & dust cono-ols 

1601 and 1603 Stream Bed Alternation Alternations to creek and Pollutant controls 
Agreements stream beds 

Coastal Zone Act Regulation of non-point Pollutant cono-ols 
pollution near the ocean 
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also enacted through subdivision regulations and 
ordinances. In addition, as part of the 
subdivision processes, the subdivisions must 
comply with the general plan, CEQA, zoning 
ordinances and specific plan policies and/or 
regulations. Such compliance may include 
storm water pollution control measures. 

Subdivision plan review is accomplished in a 
two-stage process: a tentative map conditioning 
stage and final map review stage. The tentative 
map review/approval process presents the final 
opportunity for the municipality to require 
conditions of approval for the project, such as 
the selection of post-constructioIl: BMPs. After 
the tentative map approval, the project 
proponents must complete the second stage, 
SUbmitting a final map .showing that the 
conditions established by the tentative map are 
satisfied. Improvement plans for the 
construction of the project facilities (e.g., post­
construction BMPs) are processed concurrently 
with the preparation of the final map. A plan 
for controlling erosion and sediIDentation during 
construction should also be prepared at the time 
improvement and grading plans are prepared. 
Upon acceptance, the local agency may approve 
the final maps, and improvement plans based on 
conformance with previously established 
standards, ordinances, policies, and conditions of 
approval. 
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2. HOW TO PREPARE A STORM WATER 
POLLUTION PREVENTION PLAN 

:: .. :.:) ... :.,. --.. -::.- .. : . This chapter 
..• :INTRQDUCTrON,:-: describes how 

" .. :.: .......... . ........ to prepare and 
implement a 
stonn water 

pollution prevention plan (SWPPP) for a 
construction project. The SWPPP is the 
focus of the NPDES General Pennit issued 
by the California State Water Resources 
Control Board (SWRCB) for most 
construction activities in the State. 

Preparing and implementing the SWPPP 
need not be time-consuming, and can best 
be accomplished using and/or slightly 
revising current planning, design, and 
construction activities employed by most 
projects (as shown with the accompanying 
Figure 2.1). The best SWPPPs are those 
which are prepared as an integral part of 
these typical project activities. This is 
because much of the information required 
by the SWPPP is already part of the project 
design documentation, and because the 
design may need to be modified to 
incorporate controls during construction and 
post-construction contrOls. 

-The SWPPP must be prepared before 
construction begins, ideally during the 
project planning and design phases. It may 
be completed at the end of the design phase 
or early in the construction phase, as shown 
in Figure 2.1. Implementation of the 
SWPPP begins when construction begins, 
typically before the initial clearing, 
grubbing, and grading operations since 
these activities can usually increase erosion 
potential on the site. During construction, 
the SWPPP should be referred to 
frequently, and refmed by the owner and 
contractors as changes occur in construction 
operations 
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which have significant effects on the 
potential for discharge of pollutants. 

The SWPPP may be very dynamic for 
large, complicated projects constructed in 
multiple stages over a long period of time. 
For these projects, planning, design, and 
construction may be occurring 
simultaneously. The guidelines for 
preparing a SWPPP given in this chapter 
apply to complicated projects as well. In 
this case, it may be useful to prepare the 
SWPPP in sections, with each section 
covering each stage/portion of the project, 
and an overview section generally 
discussing the entire project. Remember-­
there is no required fonnat for the SWPPP, 
just particular subject matter and guidance 
which must be provided under the General 
Permit. 

This chapter is organized according to the 
phases of a construction project: planning, 
design and construction. For each phase 
guidelines are given on how to incorporate 
SWPPP preparation into the work effort. A 
series of worksheets is included at the end 
of this chapter to aid in preparation of the 
SWPPP. 
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Natural 
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Detention 
Basin '" 

Grading 
Limits 

Figure 2.1 

Planning Phase .: .... .' 

Asess Site Conditions 
- Develop Base Map 
- Select Post-Construction BMPs 
- Establish Maintenance Agreements 

Design Phase ". ." . '. . 

- Prepare Project Site Plan 
Define BMP Objectives 

- Design Post-Construction BMPs 

Construction Phase ..... :'.: . 
Bidding and Mobilization 

Select BMPs 
- Complete the SWPPP 
- Submit the Notice of Intent 
Construction Operations 

Inspect and Maintain BMPS for 
Construction Activities 

- Construct Post-Construction BMPs 
- Revise the SWPPP as Construction 

Evolves or Property is Sold 
Complete Construction 
- Permanent Site Stabilization 
- Maintenance Agreement for 

Post-Construction BMPs 
- Submit Notice of Termination 

Integrating Preparation of the SWPPP 
Into the Normal Site Development Process 
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The planning 
phase is the 
source of much of 
the infonnation 
needed for the 

SWPPP. The basis for stonn water 
pollution control decisions are also made at 
this phase via the normal review process 
with the local municipality. This section 
addresses three activities which occur 
during planning that are important to 
preparation of the SWPPP: 

• Assess Site Conditions 
• Develop Base Map(s) 
• SeleCt Post-construction BMPs 
• Establish Long-Term Maintenance 

Agreements 

ASSESS SITE CONDmONS 

The planning phase of any construction 
project defmes the characteristics of the site 
and how these characteristics will impact. 
the project. Information.on what will be 
built, how it will be constructed, drainage 
patterns; soils, topography, rainfall, and 
special site conditions (e.g., existing 
vegetation, unique cultural or environmental 
features) is usually obtained and used for 
initial planning of public works or land 
development projects. This information 
will be used in selecting BMPs for the 
project, and typically should be included in 
or referenced by the SWPPP. 

DEVELOP A BASE MAP(S) 

The designer will generally prepare a site 
analysis as either a fonnal document or as 
an informal plan. The site analysis reviews 
the site's physical conditions, adjacent 
areas, constraints, applicable zoning, and 
development requirements. To avoid 
duplication of effort and reduce costs, the 
owner and the designer should prepare a 
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··········\·.~L~a·~nASIl:: 
• Assess Site Co~c:iido~~· ... :::<> 

:···:··:~~:to~1f=tf6o~;&S6figki·;k~~;·::.·:·· .: 
:' •. Establish¥aintenaric:.e)\g~6kriIents 

DESIGN PHASE 

CONSTRUCTION PHASE 

Base Map(s) oj Site for SWPPP and Other Site Planning 
(See Figure 2.2) 

• Use scale large enough to distinguish existing and 
proposed features of the site 

• Location map must extend 114 mile beyond the 
properry bourulary 

• Site map(s) should show: 
- Topography 
- Limits of Consrruction 
- Conceptual project layout 
- Surface water bodies, water courses, known 

wetlands, springs and wells 
- Locations where drainage leavesiwillleave the 

properry 
- Existing land use 
- Existing vegetarion 
- Steep or unstable slopes 
- Areas used to store soils and wastes 
-' Areas of CUt and fill 
- Existing and planned paved areas and buildings 

site base map (Figure 2.2) to be shared by 
the SWPPP and other site analyses (see box 
above). Worksheet 2 at the end of this 
chapter is a checklist for preparing a 
topography base map. 
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SELECT POST-CONSTRUCTION B:MPs 

Post-construction BMPs are the final 
improvements to and configuration of the 
project which are designed to control long­
term stonn water pollution. Post­
construction BMPs are normally selected in 
the planillng phase in conjunction with the 
approval of the tentative map, designed 
during the design phase of a project and 
completed to the satisfaction of the 
municipality and/or the ultimate owner. 
Occasionally, unforeseen natural or man­
made factors may require revisions to or 
additions of . post-construction BMPs during 
the construction phase. Post-construction 
BMPs are typically integrated with the 
nonnal project features (see box). In the 
planning phase (tentative map), it is 
important to indicate the maintenance 
responsibility for the post-construction 
BMPs. 

During construction the contractor must 
ensure that the post-construction BMPs are 
installed properly and that any maintenance 
that may be necessary during construction 
is performed. After the project is complete 
it will then be the responsibility of the 
owner, private or public, to provide for 
long term operation and maintenance. A 
discussion of selecting post-construction 
BMPs is presented in Chapter 3 as well as 
in the Municipal Handbook. 

ESTABLISH MAlNTENANCE 
AGREEMENTS 

The General Permit requires that the project 
owner arrange for the maintenance of any 
drainage/ storm water pollution control 
measures after construction is complete. 
The local municipality usually will have an 
established policy defining maintenance 
responsibilities for community 
infrastructure, and may require a 
maintenance agreement as a condition for 

Construction Handbook 

Typiclll Post-Construction 8MPs 

1. Stabilize Ihe siIe by establishing finallarui grades, 
conIours, and drainage parrems. . 

2. COllIrol of Ihe volume, flow, Olld/or veiociry of SIaml 
water nmoff by such m~a.ns as deIenrionirelellIioll 
basins, porous pavemellI, dry wells, debris basins, 
etc. 

3. Channel stabilization, ~nergy dissiparors, or other 
drainage SIrucrures. 

4. Pemlllnellt landscaping, rock rip rap, vegetarioll, or 
other pennanellI ground cover designed to stabilize 
the soil or slopes. 

approval of a tentative map. Two 
fundamental choices exist: 

• Private maintenance: Here, the owners 
of the property, after construction is 
complete, retain the responsibility for 
maintenance. The responsible party may 
be the owner or an association of 
property owners/homeowners. It is 
advisable that a formal agreement such 
as a deed restriction recorded on the 
property, be drawn between the 
municipality and the party responsible for 
maintenance. 

• Public Maintenance: Here, a public 
agency agrees. to assume the maintenance 
for some or all of the infrastructure. 

2-5 

Such maintenance may be incorporated 
into a municipality-wide program, funded 
from the municipality's general fund or 
user fee structure. Alternatively, an 
agency or special district may be 
established, to assess property owners 
within the district. Common examples 
of special funding methods in California 
include community service areas (CSA) , 
area drainage plans, and benefit 
assessment areas. 

March, 1993 



There are three .':' .:.::::::.: ... ; .....• :: .... :. :::{~;t:::··.;·:::::;:::::::;.·· 

•· .. ri~SION:·g~$g: ... i!: principal activities 
.. : ::' .. - ........ -... :.::-:'-.--:':,.:.,':,,::: .... ::. which are typically 

incorporated into 
the SWPPP during the design phase: 

• Prepare Project Site Plan 

• Defme BMP Objectives 

• Design Post-Construction BMPs 

Design considerations for Post-Construction 
BMPs can be found in Chapter 5 of the 
Municipal BMP Handbook. The remainder 
of this s.ection discusses how to incorporate 
the other two activities at little additional 
effort beyond normal project design 
activities. 

PREPARE PROJECT SITE PLAN 

Numerous studies, reports, and documents 
are typically prepared during preliminary 
and fmal design as the basis for many 
decisions about the project (see box, this 
page). 

The Hydrology Report, Drainage Study, or 
similar document is typically required as 
part of project infrastructure design. Such 
a study is often required by the local 
municipality as a condition of a Tentative 
Map for a land development project, or as 
part of improvement plans or concept plans 
for pUblic projects. The Hydrology Report 
should address. the design stqrm which will 
be used for erosion and sedimentation 
control. A common design storm is a two­
year, 24-hour storm. 

The Soils Report is normally prepared 
based upon site soil sampling which will 
identify soil constraints, design criteria, 
slope stability, etc. Both of these reports 
are used by the engineer in preparation of 
the 

Construction Handbook 

I 

PLANNING PHASE 

CONSTRUCTION PHASE . 

Studies and Reports Prepared during Project Design 

Type ofRl![Jort 

Preliminary Design 

Soils Report 

EIRIEA 

Preliminary SUe Layout 

Final Design 

Drainage or Hydrology 
Report 

GradinglDrainage Plan 

Landscape Plan 

InfornwIion Available 
for the SWPPP 

Areas of highly erodible soils 

Previous and proposed uses of 
roxic materials on the site 

Locations of buildings and 
paved surfaces and/or lot 
layouts 

Drainage partems and drainage 
area boundaries 

Storm water convey01!ce 
structures 

Detention/retention facilities 

Areas of cut and fill 

Slopes duriitg and after 
construction 

Protection of existing vegetation 

Areas of soil disturbance 

BlfiJer areas and set backs 

PermanentsitesuUn1~tion 

Multi-purpose uses of open 
space 

preliminary grading and drainage plan. 
They also form the technical basis for 
selection of erosion and sedimentation 
control BMPs and post-construction BMPs. 
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Figure 2.3 shows a typical preliminary site 
layout based on infonnation which is 
usually readily available during the 
preliminary design phase of a building 
project. This preliminary site plan includes 
several items which are required for the 
SWPPP: 

• Locations of buildings and paved areas 

• Proposed flow paths: 

- On-site flow paths where erosion 
during construction may occur and 
erosion and sedimentation BMPs 
should be applied. 

Locations where runoff will leave the 
property. 

- Diversion of or conveyance for 
upstream runoff. 

• Locations of flood· control facilities and 
post-construction BMPs. 

• Approximate locations where cut and fill 
will occur. 

• Access points for construction traffic. 

• Areas where existing vegetation may be 
preserved. 

• Areas to be paved. 

• Areas most suitable for the contractors 
yard, material storage area, and vehicle 
maintenance area (consider location in 
areas to be paved). 

DEFINE B:MP OBJECTIVES 

During the final project design process, the 
engineer, architect or landscape architect 
will prepare detailed grading plans, paving 
and drainage plans, landscape plans, and 
other plans as necessary for the successful 
construction of the project. These plans 
provide the construction design 

Construction Handbook 

requirements, specifications, and other 
construction documents necessary for the 
construction bidding, permitting, and 
inspection. For the SWPPP to be 
compatible with the other engineering 
plans, the most practical process may be for 
the engineer or architect to develop BMP 
objectives for the construction period based 
on contractor activities, and the grading and 
drainage plan for the site (see box). 

BMP Objectives 

• Practice Good Housekeeping 
• Contain Waste 
• Minimize Disturbed Area 
• Stabilize Disturbed Area 
• Protect Slopes and Channels 
• Control Perimeter of Site 
• Control Internal Erosion 

A narrative discussion of these objectives 
should be prepared suitable for inclusion in 
the SWPPP, as well as to guide the BMP 
selection process. Worksheets 3, 4, and 5, 
at the end of this chapter, may be used in 
conjunction with the site map to defme 
BMP objectives. The locations of various 
objectives can be shown on a site map 
(Figure 2.3). Determining objectives 
facilitates the selection of BMPs. 

This step can occur as part of the grading 
and drainage plan and included in the bid 
package and! or construction documents for 
consideration by the contractor. This 
allows the owner to explicitly address 
unique site conditions which may impact 
storm water pollution control during 
construction. Alternatively, the owner 
could require the contractor to prepare such 
a map to justify the selection of BMPs. 
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BIDDlNG AND MOBILIZATION 

During bidding and mobilization, the owner 
selects a contractor(s), who in turn, plans 
and prepares to construct the project 
according to the construction plans and 
specifications. -Four activities which must 
be addressed during this phase include: 

• Select BMPs 
• Complete the SWPPP 
• Submit the Notice of Intent (NOl) 
• Train Personnel 

Select BMPs 

Either the owner, the owner's design 
conSUltant, or the contractor may perform 
these activities, at the discretion of the 
owner and the local municipality. The 
construction documentation should specify 
what the responsibilities of the owner and 
the contractor are with regard to storm 
water pollution control both before, during 
and after construction. 

Chapter 3 presents a complete discussion on 
selecting BMPs for construction activities 
whichcan be used by the owner, the 
project engineer, and the contractor, as 
appropriate. The following sections discuss 
how to complete the SWPPP and to prepare 
the NOr. 

Complete the SWPPP 

The SWPPP should be directed at personnel 
on the construction project (e. g., 
supervisors, foreman, inspectors). The 
Swppp' should provide specific guidance on 
actions to be taken by these personnel, and 
should be presented in a format which 

Construction Handbook 

PLANNING PHASE 

DESIGN PHASE 

·.i·.· •. ·· .. ·.·,. ·· .. ·.:.·:.¢Qij$±RPgf.iQij:)i~§E ... ·::.:i;:;ii:::.::·::·::i:·: 
• Bi~ding and.MobiliiiitioIT·.::.,'.: .,,' .. ,' .' ",,' 

.• '. Constructiori.:Ope~tio~ ," .: .... :. :.... .... ".:' 
.:.:::~:-::c():inpr~t~::994~#YSn9.~}?, :!·::.:t:}: .... '."::':: .• : ." 

accommodates day-to-day use (e.g., loose 
leaf, pullout sections, check lists). 
Worksheets for preparing the SWPPP are 
included at the end of this chapter. 

Contents of the SWPPP - The SWPPP 
should provide a simple narrative and 
diagram that locates the construction site, 
identifies potential pollutant sources on-site, 
shows the location of the management . 
practices to be used to minimize erosion and 
sedimentation during construction, describes 
measures which eliminate pollution of storm 
runoff by any chemicals and materials used 
during the construction process, and shows 
areas of long-term post-construction control 
measures. Information is provided either in 
narrative or site plan form (see box, next 
page).. The level of detail will vary with 
the intensity, size and type of construction. 
The SWPPP may include copies of detail 
plans and specifications of the construction 
work. 

Guidelines for SWPPP Preparation - The 
SWPPP should be an independent document 
which concisely provides the erosion, 
sedimentation and pollution control 
measures to be used. All of the necessary 
planning work has been done during the site 
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planning and design process. The fmal step 
consists of consolidating the pertinent 
information and developing it into a specific 
erosion and sediment control plan for the 
project. The plan consists of three parts: a 
site plan, a narrative, and an inspection and 
maintenance plan. The site plan is one or 
more of a series of maps or drawings 
pictorially explaining information contained 
in the narrative. The narrative verbally 
explains the problems and their solutions 
with all necessary documentation. The 
inspection and maintenance plan describes 

Contents oj the SWPPP 

Proiect Information (Worksheet 1) 

• Project Name and Location 
• Owners Name and A.ddress 
• Contractors present on-site 
• The Notice oj Intent (NOI) 

Site Map(sl (Worksheet 2) 

• Project Location 
• Area to be Disturbed 
• Improvements to be Conscructed 
• On-site or Downstream Waler Bodies and Waler 

Courses 
• Pre- and Post-Conscruction Drainage Patterns 
• Locations where BMPs will be used 

- BMPs Jor Erosion and Sedimentation Control 
During Conscruction 

- BMPs Jor Other Contractor Activities (as 

appropriate) 
- Post-Conscruction BMPs to be Installed during 

Conscruction 

NarraIive Descriptions (Worksheets 3, 4, 5 D:rni 6) 

• Known sources oj contamination on site before 
constrUction 

• ConstrUction activities which may cause stonn water 
pollution 

• Pollutants expected to be present on the constrUction 
site 

• BMPs for these constituents/pollutant sourcu 
• Responsible parry for maintenanct: 

Monitoring. Inspection and Maintenance (Worksheet 7) 

• Inspection and reporting procedures 
• Maintenance proceduru 

• Training program 

Construction Handbook 

the procedures whereby the BMPs are 
maintained in good and effective. condition. 

• Site Plan: The sWPPP site plan should 
be a simple illustration of the project 
site, showing key physical features and 
the location of erosion and sediment 
control measures and all construction 
operation measures such as entrance 
drives and construction yards. To the 
extent possible locally required grading 
plans and/or erosion control plans should 
be used in preparing the SWPPP. 

2 - 10 

Two scales of site maps will usually be 
required for all but the smallest 

. construction sites: 

Project Location Mao: A figure showing 
the project site and the surrounding area 
(one-quarter mile beyond the project 
limits. and with additional areas if 
neCessary to clearly show local drainage 
patterns). A USGS 1:24000 scale 
topographic map is often used as a 
project location map. 

Detailed Site Plan: A series of one or 
more drawings of the construction site at 
a scale (typically, no smaller than 1 inch 
= 400 feet) sufficient to clearly show 
on-site drainage patterns and the location 
of erosion and sedimentation controls. 

Typical project construction drawings 
usually include a project site plan which 
includes most (if not all) of the required 
information. Simplified details and 
drawings may also be included or 
referenced where standard specifications 
exist. Worlcsheet 2 may be used as a 
check list for preparing a site plan. 

When the layout of the site has been 
decided upon, a plan to control erosion, 
sedimentation, and other pollutants from 
the disturbed areas must be formulated. 
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Figure 2.4 is a typical site plan showing 
locations of B:MPs for erosion and 
sedimentation control based for the BMP 
objectives indicated in Figure 2.3. 
Chapter 3 describes procedures for site 
assessment and BMP selection. 

• Narrative: The narrative is a written 
statement which explains the erosion, 
sediment, and other pollutant control 
decisions made for a particular project 
and the justification for those decisions. 
The narrative should contain concise 
information concerning existing site 
conditions, construction schedules, and 
other pertinent items which are not 
contained in a typical site plan. 

Worksheets 3, 4, 5 and 6 are intended 
for guidance on preparing the narrative 
portions of the SWPPP. 

The narrative is important to the 
construction superintendent and inspector 
who are responsible for implementing the 
plan .. It provides them with a single 
report which describes where and when 
the various B:MPs for contractor 
activities, erosion and sediment control, 
and post-construction control should be 
installed. 

• Monitoring, InsDection, and Maintenance , 
Plan: Every B:MP installed on a 
construction site must be checked 
periodically and maintained sufficiently 
to ensure proper periormance. The 
construction general permit requires that 
an Inspection and Maintenance Plan be 
implemented which: 

- Assigns personnel responsible for 
BMF j'1spection and maintenance. 

- Requires maintenance of any BMPs 
whose effectiveness is compromised 
(e.g., replace failed BMPs, remove 
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trapped sediment, increase size of spill 
containment flushed out by rain). 

- Keep inspection and maintenance 
records on file for at least three years. 

Maintenance requir~ments for each BMP 
are presented in Chapters 4 and 5. 
Chapter 6 discusses inspection . 
requirements and methods for assessing 
the effectiveness of the B11Ps. 

Submit Notice of Intent 

The construction general permit requires 
that a NOI be submitted to the State Water 
Resources Control Board (SWRCB) prior to 
the start of construction. The NOI is not 
an application for a permit and is not 
subject to approval--it simply notifies the 
SWRCB that a construction project is about 
to begin, the location of that project, the 
responsible parties, and a certillcation that a 
Swppp has been prepared and will be 
followed. The owner of the construction 
project (i.e., permittee) is responsible for 
submitting the NO!. Owners who submit 
NOIs are authorized to discharge storm 
water under the terms and conditions of the 
construction general permit. The completed 
NOI must be attached to the SWPPP. 

Where to Send the NOI - In California, 
all permit correspondence regarding the 
constru<;:tion general permit (including the 
NOI and the appropriate annual fee) is 
submitted to: 

California State Water Reso:urces· 
Control Board 

Division of Water Quality 
Stann Water Permit Unit 
P.O. Box 1977 
Sacramento, California 95812-1977 

The permittee may also be required to 
submit NOIs, as well as all other 
construction general pem1it correspondence, 
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to the local municipality. (Check with your 
local municipality.) 

Failure to Submit the NOl - If a 
construction project begins before the NOr 
is submitted, the NOr should be submitted 
as soon as possible thereafter. All 
construction projects are subject to the 
general permit including projects which 
began before the general permit was issued. 
Owners of active construction projects 
without an NOl on fIle with the SWRCB, 
or without a SWPPP in place, are 
discharging storm water without an NPDES 
permit and are in violation of the Clean 
Water Act. Violations may result in fines 
or imprisonment. Failure to comply with 
the Clean Water Act may result in rmes 
up to $25,000 per day of violation or any 
other appropriate sanction. In California, 
the State may also bring forth civil{ and 
criminal penalties under the Porter-Cologne 
Water Quality Act. Municipalities may 
make plan approval, building permits, etc., 
subject to submittal of the NOr. 

Contents of the NOl - The construction 
general permit and NOr are included in 
Appendix A. Much of the information 
provided on the NO! should have been 
developed for the S'WPPP (see box). 

The SWRCB has provided line-by-line 
instructions on the NOr. An an,nual fee 
must be submitted with the NOl. The 
SWRCB will send an annual invoice each 
year that the project is under construction. 

TRAIN PERSONNEL 

Training is imperative to the success of the 
BMPs identified in Chapters 4 and 5. 
Adequate training is required if these BMPs 
are to be installed and maintained properly. 

Construction Handbook 

Contents of the Notice of intent 

• Owner/Developer's Name, Address, and Telephone 
Number 

• Construction Site information 
- Project Name and Address 
- ConstrUction Starr and Completion Date 

• Site Map 
- Existing and proposed buildings and pcrved areas 
- Stann drainagt: syslt:m 
- Adjact:nt stret:ts . 

• Receiving Water Information 
- Municipaliry where project is located 
- Nearest downstream watu course or water body 

(from USGS Map or equivalent) 

• Type of ConstructWn 
- Size of silt: 
- Change in impervious surface area 

• Materiol Handling/Management Practices 
- Materials to be used during construCtion 
- Managl!1Tlent practices to control possible 

pollutants 

• Reguktory Status 

These B1Y.fPs will fail if not properly 
installed and maintained. Thus, only 
trained personnel should be assigned these 
responsibilities. 

An effective training program is based on 
four objectives: 

- How to identify a storm water pollution 
problem; 

- How to defme solutions (i.e., select 
BMPs); 

- Making every employee responsible for 
storm water pollution and its solution; 
and 

- Soliciting feedback to improve the 
BMPs. 

More infonnation on employee training can 
be found in BMF CA40 in Chapter 4. 
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CONSTRU<;::TION OPERATIONS 

The construction bid package will usually 
contain specifications that the contractor 
comply with the construction general permit 
by implementing the SWPPP. This may be 
done contractually , or the owner may 
require the contractor/subcontractor to 
prepare some or all of the SWPPP, and 
submit the NOIlfee to cover their particular 
construction activity. During construction, 
the contractor then implements the HMPs 
according to theSWPPP. The 

. owner/contractor is also responsible for 
maintenance and inspection of BMPs for 
erosion and sediment control and other 
contractor activities, and the installation of 
the post-construction BMPs. Because site 
conditions will vary during construction, 
the SWPPP should be revised as necessary, 
with any changes highlighted on the copy 
maintained at the construction site. There 
is no formal revision process; upon 
inspection the SWPPP must reflect the 
existing status and condition of these site. 

If the plan is found to be deficient in 
meeting one or more of the minimum 
construction general permit requirements 
and! or requirements of the local 
municipality, the owner will be notified by 
the SWRCB. The owner then has 30 days 
to provide the SWRCB and/or the 
municipality written certification that the 
requested changes have been made. 

COl\1PLETE CONSTRUCTION 

During construction, the post-construction 
BMPs (if any) should have been installed 
according to construction plans and 
specifications (see the Design Phase section 
of this chapter). The general construction 
permit remains in force until construction is 
complete. Post-constmction BMPs should 
be properly installed, and responsible 
parties must be designated and funds 

Construction Handbook 

committed to the long-term maintenance 
needs of these BMPs. The local 
municipality will often have a policy about 
the installation and maintenance of these 
post-construction BMPs, and should be 
consulted. 

The SWRCB (and possibly the local 
municipality) must be notified of two 
conditions: 

• When construction is completed 
• When a change of ownership occurs 

The SWRCB requires that a Notice of 
Termination be provided for such 
notification. If a new owner is assuming 
responsibility for some or all of the 
construction site, a revised Notice of Intent 
and annual fee must also be submitted, and 
the SWPPP must be revised by the new 
owner for any changes in construction 
conditions. It may be appropriate to notify 
the SWRCB of other significant changes in 
the status of the property (e.g., the 
construction site is part of an annexation or 
incoIpOration, a change in address) to 
eliminate any confusion about a particular 
site. As conditions of project approval, the 
municipality may also require that the 
owner be responsible for the 'performance 
of post-cQnstruction BMPs for a set period 
of time after the municipality has accepted 

. the improvement and/or after an Occupancy 
Certification is issued. 

2 - 14 l\hrch, 1993 

1 
\ 

I 
\ 

I 
I 



I :REVISIONS I DATE 
NO! attached? 
[ ] Yes 
[ ] No 

Storm Water Pollution Prevention Plan (SWPPP) Worksheet 
California Construction General Permit 

Worksheet 1. Project Ihfonnation 

, Project Name: 

Project Location: Street Address (or Equivalent): 

City: __________ County: ______ -'Zip Code: 

Pr~ectOwner: ______________________________ ___ 

Contact Person: ____________ ---'Phone No., _____________ _ 

Owner's Mailing Address: Street Address (or Equivalent): 

City: __________ County: ______ --'Zip Code: 

[ ] Identify responsible personnel: 

[ ] Implementing and revising the SWPPP:, __________________ _ 

[ ] Inspecting equipment ________________________ ___ 

[ ] Regular inspections of BMPs: ______________________ _ 

[ ] Training employees about BMPs affecting their job: ______________ _ 

List all Contractors and Subcontractors responsible for implementing SWPPP for the project: 

NAME CONTACT PERSON DATE WORK BEGINS DATE WORK ENDS 

Construction Handhook 2 - 15 March, 1993 



Worksheet 2. Project Site Map Requirements 

Please Check the Boxes, and provide supporting infoIDlation as requested: 

[ ] Topographic Base Map Attached? Map shows: 

[ ] An area extending one-quarter mile beyond th~ property boundaries of the construction site: 

[ ] The boundary of the construction site. Construction Area = ___ Acres. 

[ ] Nearby surface water bodies, including water courses, wetlands, springs and wells. 

[ ] The location(s) where storm water drains onto or off of the property. 

[ ] Boundary of off-site areas that drain into the construction site. 

[ ] Site map(s) attached? Maps show: 

[ ] Temporary storm water structures used during construction. 

[ ] Areas used to store soils and construction waste. 

[ ] Areas of cut and fill. 

[ ] Drainage patterns and slopes anticipated after major grading activities, including the location 
of storm water structures to be constructed on the property (e.g., storm drains, detention 
ponds, channels). 

[ ] Areas of soil disturbance. 

[ ] Locations of potential soil erosion requiring BMPs during construction. 

[ ] Existing and proposed paved areas ~d buildings. 

Existing Area: __ percent of site Proposed Area: __ 0_ percent of site 

[ 0] Estimated runoff coefficient before construction: after construction ___ _ 
(See the local municipality for approved runoff coefficients for your community.) 

[ 0] Locations where storm water structures and controls will be built to control storm water 
pollution after construction is complete. 

[ ] The boundary of the drainage area upstream of each location where storm water leaves the 
property. 

[ ] Any vehicles storage and service areas. 

[ ] Areas of existing vegetation. 

Construction Handbook 1 - 16 March, 1993 
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Worksheet 3. Inventory of Contractor's Activities 
and Special Site Conditions 

Provide a description of contractor's activities that could result in the discharge of pollutants in the 
storm water runoff from the site. In addition, provide a description of special site conditions that may 
impact pollutants in storm water discharges. 

Contractor's Activities 

[] Describe toxic materials that are known to have been stored, disposed, spilled, or leaked m significant quantities 
onto the construction site: 

[] Descn"be construction materials, equipment and vehicles that comes in contact with storm water: 

[ ] Describe construction material loading, unloading and access areas/activities: 

[] Describe equipment storage, cleaning, and maintenance areas/activities: 

[] Descn"be storage and disposal of construction materials (on-site and off-site): 

Special Site Conditions 

[] Describe stonn water structures and controls on the site prior to construction and how these structures/controls 
will be integrated into the SWPPP to reduce sediment and other pollutants in storm water discharges: 

[ ] List materials/waters other than stonn water which will flow from the sire during dry weather, the approximate 
amount of flow, and methods for preventing other dry weather flows: 
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Worksheet 4, UMrs for Contrnctor ActlvllIes 

Q Provide a list of DMPs selectcd to reduce pollutnnts nssoclnted with contrnctor acllvlt1es (see Worksheet 3). For each DMP seleclcu,iucnliry 
- ~ the pollutJon(s) of concern (see Table 1.1). Attach modIfied DMP fnct sheets nntl/or npproprlnte InformaUon for the DMP selected. (See 
~ Chapter 4, BMPs for Contract or AcUvILJes.) 
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Worksheet 5. BMPs for Erosion and Sedimentation Control 

[] Describe the source and composition of the existing soil and fill material 
(Soil Report Attached? Yes __ No~ 

[] Provide a site map showing locations where BMPs for erosion and sediment control are placed. 
This .map should be updated when BMPs are revise:! tC' meet evolving construction conditions. 
Provide a brief description of BMP selected, and, if appropriate, attach modified fact sheets or 
additional information for erosion and sedimentation control BMPs. 

,/ DESCRIPTION OF BMPs FOR EROSION & 
BMPs SELECTED SEDIMENTATION CONlROL 

SITE PLANNING CONSIDERATIONS 

Scheduling 

Preservation of Existing Vegetation 

I 

SOIL STABILIZATION 

Seeding and Planting 

Mulching 

PHYSICAL STABILIZATION 

Geotextiles and Mats 

Dust Control 

Temporary Stream Crossing 

Construction Road Stabilization 

Stabilized Construction Entrance 
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,/ DESCRIPTION OF BMPs FOR EROSION & 
BMPs SELECTED SEDIMENTATION CONTROL 

DIVERSION OF RUNOFF 

Earth Dike 

Temporary DrainS and Swales 

Slope Drain 

VELOCITY REDUCTION 

Outlet Protection 

Check Dams 

Slope RougheningfIerracing 

SEDIMENT TRAPPING/FIL TERING 

Silt Fence 

Straw Bale Barrier 

Sand Bag Barrier 

Rock or Brush Filter 

Storm Drain Inlet Protection 

Sediment Trap 

Sediment Basin 
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Worksheet 6. Post-Construction BMPs 

Provide a site map locating treatment control BMPs which will be constructed as part of this project to 
reduce storm water pollution after construction is complete. Selection of these and other post­
construction BMPs may be guided using the Municipal BMP Handbook, and must consider site­
specific and seasonal conditions. Provide on the worksheet below the EMP selected, the responsible 
party for maintenance and operation, and source for funding the operation and maintenance. 

,/ BMPs SELECIED MAINTENANCE FUNDING SOURCE 
RESPONSIBILITY FORO&M 

TREATMENT CONTROL B:MPs (See Chapter 5, Municipal Handbook) 

Infiltration 

Wet Ponds 

Constructed Wetlands 

Vegetated Swales and Strips 

Extended Detention Basins 

Media Filtration 

0:11IWater Separators and Water Quality 

Inlets 

Multiple Systems 

SOURCE CONTROL B:MPs (See Chapter 4, Municipal Handbook) 

Describe other measures which will be employed on the project site to control storm water pollution after 
construction is complete, and steps to be taken by the current owner to ensure that these measures are conducted. 
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Worksheet 7. Monitoring, Inspection and Maintenance Plan 

[] Descnbe maintenance/repair efforts to ensure BMPs are in good and effective condition: 

[] Descnbe inspection procedures and record keeping efforts: 

[] Annual Inspection: 

[] Pre-storm Inspection: 

[] Post-storm Inspection: 

[] Descnbe training program/material for site personnel responsible for installing, inspecting, and 
maintaining BMPs: 
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Certification 

I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted. Based on my inquiry of the person or persons who manage 
the system or those persons directly responsible for gathering the information, the information 
submitted is to the best of my knowledge and belief, true, accurate, and complete. I am aware that 
there are significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Name Title ----------------------------------- -----------------------------------

Signature _____________________________ ----'Date _______________________________ _ 

This S'WPPP was prepared by: 

Name _______________________________ Title:..-___________________________ _ 

Signature _______________________ ~Dffie, _______________________________ _ 
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3. BMP SELECTION 

BMPs are 
generally 
selected in a 
three step 
process: 

• Define BMP Objectives: Define locations 
where erosion is likely to occur, and where 
other construction related pollutants may be 
generated. 

• Identify BMP Category: Select the 
appropriate category or categories of BMPs 
which address each objective. 

• Select appropriate BMPs: BMPs for 
contractor activities and erosion and 
sedimentation control are chosen from each 
category based on site constraints, 
construction requirements, and cost­
effectiveness considerations. 

Table 3.1 shows the relationship between BMP 
objectives and categories of BMPs. Chapters 4 
and 5 present the particular BMPs by each 
category, including key information describing 
appropriate applications and cost-effectiveness 
considerations. The number in parentheses 
correspond to the BMP Fact Sheets in Chapters 
4 and 5 (CA stands for Contractor Activities 
and ESC stands for Erosion and Sedimentation 
Control). The remainder of this chapter 
outlines a BMP selection process. The 
selection procedures for post-construction 
BMPs are discussed briefly at the end of this 
chapter and in more detail in the Municipal 
BMP Handbook. 

Construction Handbook 

Each 
construction 
project is unique. 
Therefore, an 
understanding of 
the pollution 

risks of the construction activity is essential for 
selecting and implementing BMPs. Defining 
these risks requires review of the characteristics 
of the site and the nature of the construction, 
information which you should have assembled 
for the SWPPP. Once these pollution risks are 
de.fined, BMP objectives are developed, and 
BMPs selected. The BMP objectives for 
construction projects are as follows: 

• Practice Good Housekeeping: Perform 
activities in a manner which keeps potential 
pollutants from either draining or being 
transported off-site by managing pollutant 
sources and modifying construction 
activities. 

• Contain Waste: Dispose of all construction 
waste in designated areas, and keep storm 
water from flowing on to or off of these 
areas. 

• Minimize Disturbed Areas: Only clear 
land which will be actively under 
construction in the near term (e.g., within 
the next 6-12months), minimize new land 
disturbance during the rainy season, and 
avoid clearing/disturbing sensitive areas 
(e.g., steep slopes and natural 
watercourses) and other areas where site 
improvements will not be constructed. 

• Stabilize Disturbed Areas: Provide 
temporary stabilization of disturbed soils 
whenever active construction is not 
occurring on a portion of the site. Provide 
permanent stabilization during finish grade 
and landscape the site. 
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• Protect Slopes and Channels: Outside of 
approved grading plan area, avoid 
disturbing steep or unstable slopes. Safely 
convey runoff from the top of the slope, 
and stabilize disturbed slopes as quickly as 
possible. Avoid disturbing natural 
channels. Stabilize temporary and 
permanent channel crossings as quickly as 
possible, and ensure that increases in 
runoff velocity caused by the project do 
not ~rode the channel. 

• Control Site Perimeter: Upstream runoff 
should be diverted around or safely 
conveyed through the construction project. 
Local codes usually state that such 
diversions must not cause downstream 
property damage or be diverted into 
another watershed. Runoff from the 
project site should be free of exceSsive 
sediment and other constituents. 

• Control Internal Erosion: Detain sediment­
. laden waters from disturbed, active areas 

within the site. 

Site characteristics and contractor activities 
affect both the potential for erosion and 
contamination by other constituents used on the 
construction site. Before defining BMP 
objectives, you should carefully consider: 

1. Site conditions that affect sedimentation 
and erosion including: 
a. Soil type, including underlying soil 

strata which are likely to be exposed 
to storm water. 

b. Natural terrain and slope. 
c. Final slopes and grades. 
d. Location of concentrated flows, storm 

drains, and streams. 
e. Existing vegetation and ground cover. 

2. Climatic factors, which in arid and semi­
arid regions include: 
a. Seasonal rainfall patterns. 
b. Appropriate design storm 

quantity of rainfall 
intensity of rainfall 

Construction Handbook 

3. Type of construction activity. 

4. Construction schedules. 

5. Construction sequencing and phasing of 
construction. 

6. Size of construction project and area to be 
graded. 

7. Location of the construction activity 
relative to adjacent uses and public 
improvements . 

8. Cost-effectiveness considerations. 

9. Types of construction materials and 
.potential pollutants present on-site. 

Chapter 2 discussed how these considerations 
are incorporated into site planning (see Figure 
2.3) and design a'i.tivities. 

OncetheBMP 
objectives are 
defined, it is 
necessary to 
identify the 

category of BMPs that is best suited to meet 
each objective. A category is a groupings of 
BMPs which are related in how they control 
storm water pollution (see Table 3.1). The 
particular BMP selected from each category 
depends on the specific site conditions, 
construction activities, and cost-effectiveness 
considerations. 

To determine where to place categories of 
BMPs, a map of the project site is prepared 
(Chapter 2) with sufficient topographic detail to 
show existing and proposed drainage patterns 
and existing and proposed permanent storm 
water control structures. The project site map 
should identify the following: 

• Locations where storm water enters and 
exits the site. Include both sheet and 
channel flow for the existing and final 
grading contours. 

3 - 3 l\larch, 1993 



Locate permanent storm water collection 
and control structures. 

Identify locations subject to high rates of 
erosion such as steep slopes and unlined 
channels. Long, steep slopes over 100' in 
length are considered as areas of moderate 
to high erosion potential. 

Categorize slopes as: 

Low Erosion Potential (0 to 5 percent 
slope) 
Moderate Erosion Potential (5 to 10 
percent slope) 
High Erosion Potential (slope greater 
than 10 percent) 

Identify sensitive areas which must not be 
disturbed, as well as other areas where site 
improvements will not be constructed. 
Establish clearing limits around these areas 
to prevent disturbance by the construction 
activity. 

Identify the boundaries of drainage areas if 
your site has more than one drainage outlet. 
Then calculate the approximate area of 
each drainage area. 

o DefIne areas where various contractor 
activities have a likely risk of causing a 
pollutant discharge. 

With this site map in hand, categories of BMPs 
can be selected and located. In Figure 3.1, the 
example presented in Chapter 2 is modifIed to 
show the integration of BMP categories into the 
site plan. In general, the categories of BMPs 
should be considered in the order listed in 
Table 3.1. This is because it is more effective 
to prevent erosion/pollution than to remove 
sediment/pollutants, and because erosion 
prevention is achieved most cost-effectively by 
planning before construction begins and phasing 
construction activities. 

A.s shown in Table 3.1, many BMPs achieve 
more than one BMP objective. This should be 
taken into account when selecting BMPs to 
achieve maximum cost-effectiveness. For 

Construction Handbook 

instance, it is not always necessary to install 
extensive sediment trapping controls during 
construction. In fact, sediment trapping should 
be used only as a short-term measure for active 
construction areas, and replaced by permanent 
stabilization measures as soon as possible. In 
arid and semi-arid areas of California, the 
seasonal rainfall patterns are such that for short 
duration construction activities, the scheduling 
of the grading activities is often a site planning 
management stra~egy. However, because the 
timing of construction may be difficult to 
predict and rainfall may occur in off seasons, 
the contractor should always stabilize each 
portion of the construction site as soon as active 
construction ends, and install sediment trapping 
BMPs. 

Certain 
contractor 
activities (see 
box, page 3-6) 
may cause I 

pollution if not 
properly managed. BMPs should be selected for 
each activity shown in the box. 

Chapter 4 describes BMPs for preventing storm 
water pollution potentially caused by these 
contractor activities. Not all of the BMPs listed 
on each fact sheet will apply to every 
construction site. However, all of the suggested 
BMPs in Chapter 4 should be considered, and 
those which are appropriate for the project at 
hand should be selected.· When the Fact Sheets 
in Chapter 4 suggest several BMPs for a 
particular construction activity, the activity must 
be evaluated and the risk assessed of pollutants 
reaching the drainage system or otherwise being 
transported off-site. Considerations include the 
following: 

3-4 

Is it expected to rain? BMPs may be 
different on rainy days vs. dry days, winter 
vs. summer, etc. For instance, a material 
storage area may be covered with a tarp 
during the rainy season, but not in the 
summer. 

How much material is used? Less stringent 
BMPs may be used if a "small" amount of 
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Contractor Activities That 
Impact Storm Water Quality 

Construction Practices 
Dewatering Operations (CAl) 
Paving Operations (CA2) 
Structure Construction (Wood, Concrete, Steel) 

and Painting (CA3) 

Material Management 
Material Delivery and Storage (CAlO) 
Material Use (CAll) 
Spill Prevention and Control (CAl2) 

Waste Management 
Solid Waste (CA20) 
Hazardous Waste (CA21) 
Contaminated Soils (CA22) 
Concrete Wastes, Sandblasting Grit (CA23) 
Sanitary/Septic Waste (CA24) 

IV ehicle and Equipment Management 
Cleaning (CA30) 

• 

Fueling (CA31) 
Maintenance (CA32) 

Note: The number in parenthesis corresponds 
to the EMF Fact Sheet in Chapter 4. 

material is used (however, remember that 
different materials pollute in different 
amounts). 

How much water is used? The more water 
used and wastewater generated, the more 
likely that pollutants transported by this 
water will reach the drainage system or be 
transported off-site. Washing out one 
concrete truck on a flat area of the site may 
be sufficient (as long as the concrete is 
safely removed later), but a containment pit 
should be constructed if a number of trucks 
will be washed out at the same site. 
Consideration should be given to recycling 
water whenever possible. 

What are the site conditions? BMPs 
selected will differ depending on whether 
the activity is conducted on a slope or flat 
ground, near a drainage structure or 
watercourse, etc. Anticipating problems 

rnnotrll..tinn Handhook 

• 

and conducting activities away from certain 
sensitive areas will reduce the cost and 
inconvenience of performing BMPs. 

What about accidents? Pre-establishing a 
BMP for every conceivable pollutant 
discharge may be very costly and 
significantly disrupt construction. AJ5 a rule 
of thumb, establish controls for common 
activities, and be prepared to respond 
quickly to accidents (define the difference-­
not everything can be called an accident). 

Therefore, k~p in mind that the BMPs for 
contractor activities in Chapter 4 are suggested 
practices which mayor may not apply in every 
case. Construction personnel should be 
instructed to develop additional or alternative 
BMPS which are more cost-effective for a 
particular project. The best BMP is a 
construction work force aware of the 
pollution potential of their activLies, and 
committed to a clean worksite. 

BMPs for 
erosion and 
sediment 
control are 
selected to 
meet the 

BMP objectives based on specific site 
conditions, construction activities, and cost­
effectiveness. Different BMPs may be needed 
at different times during construction since 
construction activities are constantly changing 
site conditions. Thus the SWPPP may include a 
set of BMPs suitable for different stages of the . 
project. Refer to Table 3.1 to match the BMP 
objective to the appropriate category of BMPs 
in Chapter 5. The remainder of this section 
discusses how each BMP objective in Table 3.1 
should be met to address the dynamics of a 
typical construction project. 

MINIMIZE DISTURBED AREAS 

The first step for selecting BMPs is to compare 
the project layout and schedule with on-site 
management measures that where appropriate 
can limit the exposure of the project site to 
erosion and sedimentation. Scheduling and 
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planning considerations are generally discussed 
in Section 2, with ea<;h site planning BMP 
described in detail in the first section of Chapter 
5. These BMPs all have a similar goal, which 
is to minimize the amount of the site subj ect to 
erosion. Consider the following BMPs: 

1. Do not disturb any portion of the site 
unless an improvement is to be constructed 
there. 

2. The staging and- timing of construction can 
minimize the size of exposed areas and the 
length of time the areas are exposed and 
subject to erosion. 

3. The staging of grading operations should 
limit the amount of areas exposed to 
erosion at anyone time. Only ~e areas 
that are actively involved in cut and fill 
operations or are otherwise being graded 
should be exposed. Exposed areas should 
be stabilized as soon as grading is complete 
in that area. 

4. Retain existing vegetation and ground cover 
where feasible, especially along 
watercourses and along the downstream 
perimeter of the site. 

5. Do not clear any portion of the site until 
active construction begins. 

6. Quickly complete construction on each 
portion of the site. 

7~ Install landscaping and other improvements 
that permanently stabilize each part of the 
site immediately after the land has been 
graded to its final contour. 

s. Minimize the amount of denuded areas and 
any new grading activities during the wet 
months of October through April. 

9. Construct post-construction storm water 
control facilities (e.g., detention basins) 
early in the project and use for sediment 
trapping, slope stabilization, velocity 
reduction, etc. during the construction 
period. 

Construction Handbook 

Site Stabilization BMPs 

Vegetative Stabilization 
• Seeding and Planting (ESCI0) 

• Mulching (ESCll) 

Physical Stabilization 

• Geotextiles and Mats (ESC20) 

• Dust Control (ESC21) 
• Temporary Stream Crossing (ESC22) 
• Construction Road Stabilization (ESC23) 
• Stabilized Construction Entrance (ESC24) 

- STABILIZE DISTURBED AREAS 

The purpose of site stabilization BMPs is to 
prevent erosion by covering disturbed soil. This 
covering may be vegetative, chemical, or 
physical (see box, above). Any exposed soil is 
subject to erosion-either by rainfall striking the 
ground, runoff flowing over the soil, wind 
blowing across the soil, and vehicles driving on 
the soil. Thus all exposed soils should be 
stabilized except where active construction is in 
progress. Locations on a construction site 
which are particularly subject to erosion and 
should be stabilized as soon as possible include: 

• 
• 
• 
• 

Slopes 
Highly erosive soils 
Construction entrances 
Stream channels 
Soil stockpiles 

Stabilize disturbed areas keeping in mind the 
following: 

1. As a rule, native vegetation in undisturbed 
areas represents the "baseline" for erosion 
control. The Subdivision Map Act 
provides language to limit erosion to pre­
development levels. Thus, retaining native 
vegetation in undisturbed areas provides the 
first and best line of defense against 
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erosion and sedimentation and does so at 
least cost to the contractor, while 
minimizing the requirement to revegetate or 
provide structural controls. 
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2. Temporary ground covers (e.g., 
temporary seeding, mulch, chemical 
and fabric stabilizers) protect the soil 
from erosion until permane;It 
vegetation can be established or 
permanent construction is installed. 

3. Timing of revegetation efforts is 
critical in arid regions. Revegetation 
should be performed just before or 
during the rainy season unless an 
irrigation system exists on-site. 

4. Certain relative non-toxic chemicals, 
such as magnesium chloride or lignum 
sulfate may be used for soil 
stabilization where revegetation is not 
practicable (see ESC21, Dust -Control, 
Chapter 5). These two chemicals do 
not have an adverse impact ouplant 
life and are a low-cost stabilization 
treatment. 

5. Ground cover of gravel, decomposed 
granite, wood chips, or mulch may be 
used. 

6. Oil treatment or sodium chloride is 
unacceptable. 

PROTECT SLOPES AND CHANNELS 

The next step is to provide slope protection in 
disturbed areas. Consider the following BMPs: 

1. Avoid constructing steep slopes. Increasing 
slope length and steepness increases the 
velocity of runoff, which greatly increases 
its erosive energy. If slope steepness is 
doubled while other factors are held 
constant, soil loss potential is increased 2% 
times. If both slope steepness and length 
are doubled, soil loss potential is nearly 4 
times greater. 

2. Divert or intercept storm water before it 
reaches long and/or steep slopes LSing 
temporary dikes, swales, or pipe slope 
drains. 
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3. Long or steep slopes should be terraced at 
regular intervals (per local requirements). 
Terraces will slow down the runoff and 
provide a place for small amounts of 
sediment to settle out. 

4. Slope benches may be constructed 
with either ditches alo~g them or 
back-sloped at a gentle angle toward 
the hill. - These benches and ditches 
intercept runoff before it can reach an 
erosive velocity and divert it to a 
stable outlet 

5. Slope stability for cuts and fills should 
conform to local agency grading 
ordinances, Uniform Building Code 
requirements, and/or soil report 
recommendations. 

6. Overland flow velocities can be 
reduced by creating a rough surface 
for runoff to cross. Driving a 
bulldozer up and down a slope (called 
trackwalking) creates tread marks 
parallel to slope contours. These 
miniature terraces both slow runoff 
velocity and provide flat places for 
vegetation to hold. 

7. Raking or disking the soil surface 
before seeding also keeps runoff 
velocities down and increases plant 
establishment rates. Vegetation, once 
established, will further reduce runoff 
rates. 

8. Build check dams or other energy 
dissipation structures in unlined drainage 
channels to slow runoff velocity and 
encourage settlement of sediments. 

9. Construct velocity reducing structures or 
riprap linings as soon as storm water 
outfalls are constructed. 

CONTROL SITE PERIMETER 

Perimeter control establishes barriers along the 
perimeter of the proj ect site. Several strategies 
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for using BMPs for perimeter control may be 
considered. 

1. Divert upstream runoff around or though 
the construction site (according to local 
drainage policies) with no contact with 
exposed soils or construction activities (Le., 
the diversion of runoff BlvfP category); 

2. Runoff from areas upslope of those that 
have been denuded should not be allowed 
to cross the exposed soils, particularly 
when the denuded areas are on slopes (Le., 
the diversion of runoff BlvfP category); 

3. Leave a vegetative barrier along the 
property boundary and interior water 
courses (i.e., the site planning BMP 
category); and 

4. Trap and remOVe sediment in runoff from 
the constrrlction site before it leaves the 
property (i.te., the sediment trapping BMP 
category). 

Perimeter controls should be placed everywhere 
runoff enters or leaves the site. They are 
usually installed just before clearing, grubbing 
and rough grading begin. Perimeter controls for 
all but the smallest projects will become 
overloaded by both runoff and sediment, and 
should be supplemented by additional controls 
within the interior of the construction site once 
rough grading is complete. 

Runoff which is free of excessive sediment 
should be diverted around disturbed areas of the 
construction site and other locations highly 

early in the construction project to collect and 
convey flow diversions. 

Runoff Diversion BMJ>S 

Earth Dike (ESC30) 

Temporary Drains/ 
SWales/Drains (ESC31) 

Slope Drain (ESC32) 

Note: Runoff diversions from areas 
greater than 1 acre should be constructed 
accordirrg to local drainage design criteria. 

Several types of temporary runoff diversions are 
described in this Handbook (see box, above). 
Runoff diversions should be considered in the 
following situations: 

1. Divert upslope water· around unvegetated 
areas of the construction site with dikes, 
swales, or temporary storm drains. 

2. Divert runoff to soils able to absorb water 
(areas which are vegetated, mulched, or 
where surface roughening exists. 

3. Dikes and ditches are the two. most 
common BMPs to divert upland runoff 
away from a disturbed area; to iI!tercept 
runoff on cut or fill slopes; and to .prevent 
runoff from entering a disturbed area, such 
as a group of building pads. 

susceptible to erosion. If possible, the runoff 4. Upstream, off-site flow can be taken to the 
downstream area of the project site and 
released (according to local drainage 
policies) back into the natural drainage 
pattern. A spreading basin or other 
temporary form of energy diss;pator may 
be needed for large diverted flows or at the 
base of steep slopes. 

should be diverted to stabilized areas where the 
runoff can be retained and allowed to soak into 
the ground, or into stabilized drainage ways 
with sufficient hydraulic capacity to convey any 
increases in flow. Major flow diversions (i.e., 
from areas greater than 1 acre) should be 
designed according to local design standards, 
and approved by the local municipality as part 
of the project approval process. This avoids 5. 
potential flood damage to the construction site 
or downstream areas. Whcn possible, 
pcnnanent drainage structures should be built 
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Perimeter channel or berm to divert flow 
should not flood, cause erosion or 
otherwise adversely impact surrounding 
properties. While structures· designed for 
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sediment control are temporary and are 
designed to remove sediment from frequent 
storms (e.g., less than 2-year storm), they 
must be designed to safely detain and/or 
carry major floods without increased risk of 
property damage. 

CONTROL INTERNAL EROSION 

Once all other erosion and sediment control 
BMPs have been exhausted, excessive sediment 
should be removed from the storm water both 
within and along the perimeter of the project 
site. The appropriate controls work on the same 
principle: the velocity of sediment-laden runoff 
is slowed by temporary barrier basins which 
pond the storm water to allow sediments to 
settle out (see box, this page). Appropriate 
strategies for implementing sediment trapping 
controls include: 

1. Direct sediment-laden storm water to 
temporary sediment traps. 

2. Locate sediment basins and traps at low 
points below disturbed areas. 

3. Protect all existing or newly-installed storm 
drainage structures from sediment clogging 
by providing inlet protection for area drains 
and curb inlets. 

4. Direct off-site and/or sediment-free storm 
water away from denuded areas and away 
from temporary sediment traps. 

5. Construct temporary sediment traps or 
basins at the drainage outlet for the site. 
The discharge from one basin should not 
enter the 'inlet of another basin. 

6. Excavate post-construction storm water 
detention basins early in the project, use 
them as sedimentation basins during 
construction, remove accumulated sediment, 
and landscape the basin when the upstream 
drainage area is stabilized. 

7. Temporary sediment barriers such as: 

Silt Fences 

Construction Handbo()k 
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Straw Bale Barriers 
Sand Bag Barriers 
Brush or Rock Filter 

should only be used in areas where sheet 
flow runoff occurs. They are ineffective if 
the runoff is concentrated into rill or gully 
flow (see Figure 1.1). Temporary sediment 
barriers should only be installed along a 
contour line on relatively flat slopes where 
sufficient area for ponding sediment-laden 
water exists. These barriers are not 
appropriate for large drainage areas unless 
the drainage area is split and additional 
barriers are placed upstream so that the 
incremental drainage area to each barrier is 
less than one acre. 

Protect all existing or newly-installed storm. 
drainage structures from sediment clogging 
by providing inlet protection for area drains 
and curb inlets. 

• 

Sediment Trapping BMPs 

Silt Fence Barrier (ESCSO) 

Straw Bale Barrier (ESCS!) 

Sand Bag Barrier (ESCS2) 

Brush or Rock Filter (ESC53) 

Storm Drain Inlet Protection (ESCS4) 

Sediment Trap (ESC55) 

Sediment Basin (ESCS6) 
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Most post­
construc­
tion BMPs 
will be 
proposed 
by the 
developer 

early in the planning stage of a project. 
Usually, these BMPs will be oriented toward 
municipal requirements established ina master 
plan or by ordinance. For most projects, there 
will be no single BMP which addresses all the 
post-construction storm water quality problems. 
Instead, a multi-level strategy will be worked 
out with the local municipality which 
incorporates source controls, on-site treatment 
controls, and community-wide treatment 
controls. This section provides a brief 
discussion of selecting post-construction BMPs 
from the owner/developers perspective. A more 
thorough discussion may be found in Chapters 
3, 4, and 5 of the Municipal Handbook. 

SOURCE CONTROL BMPs 

The following six categories of source control 
BMPs are descnbed in Chapter 4 of the 
Municipal Handbook: 

Planning Management: Municipalities may 
regulate through zoning ordinances, 
subdivision ordinances, or buffer/setback 
requirements the amount of runoff from a 
site. The municipality may discourage 
development in environmentally sensitive 
areas. For a: specific project, the developer 
may achieve these goals by minimizing the' 
impervious area that is directly connected 
to the drainage system, and by 
incorporating setbacks from surface waters. 

Materials Management: The objective of 
these BMPs is to minimize the opportunity 
for rainfall or runoff to come into contact 
with pollutants. Commercial and industrial 
project designs should be adopted to keep 
pollutant storage/use/disposal areas out of 
floodplains, away from drainage paths, 
under cover, and/or in containment areas. 

Construction Handhook 
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Spill Prevention: Spill prevention BMPs 
should be incorporated into project design 
by using containments, leak-resistent 
materials, and accessways for proper 
cleanup. 

megal Dumping: Signs may be installed at 
inlets or along drainageways, and brochures 
may be distnbuted to residents/tenants of 
new facilities to increase awareness about 
illegal dumping. 

lllegal Connections: Most municipalities 
will have ordinances, and may require 
inspection of construction sites, to prevent 
connections to the storm water system from 
non-storm water sources. This includes 
connections of floor drains, washdown 
areas, septic tank overflows, and the like. 

Street/Storm Drain Maintenance: 
Infrastructure maintenance after 
construction will be required and may be 
performed by the municipality or property 
owner. Such BMPs would include street 
sweeping, catch basin cleaning, and 
drainage structure clean outs. Maintenance 
considerations (e.g., easements, access, 
disposal) should be integrated into the 
infrastructure when designed. 

TREATMENT CONTROL BMPs 

When are treatment control BMPs needed? No 
clear answer to this question exists in the 
regulations or general permits. The decision to 
provide a treatment control BMP should be 
made during the planning/design phase for a 
project. The municipality may have conducted 
a master plan (or equivalent planning 
procedures) to determine where on-site and 
community-wide facilities are appropriate. 
Where on-site facilities are needed, the 
municipality would most likely define the 
performance standards through ordinances or 
policies. Typical performance standards include 
holding peak flow and/or runoff volume after 
construction equal to runoff peak flow;Volume 
before development, or capture of a specific 
amount of runoff. Where community-wide 
facilities are desired, the developer may need to 
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construct these facilities (for larger development 
projects), or pay a share of these facilities' cost 
through an equitable fee-in-lieu of method. 

Thus it is important that the ~nstruction site 
owner/developer and municipality establish the 
overall performance standard. This will allow 
the developer to select the appropriate treatment 
control BMPs given site conditions, costs, and 
performance standar~. 

The treatment control BMPs presented in the 
Municipal Handbook include: 

Infiltration 
Wet Ponds 
Constructed Wetlands 
Biofilters 
Extended Detention Basins 
Media Filtration 
Oi1/Water Separators and 

Water Quality Inlets 
Multiple-Systems 

Using the site characteristic and the design 
guidance provided in Chapter 5 of the 
Municipal Handbook, potential applicable BMPs 
can be sized and their cost estimated. 

In most cases treatment control BMPs can be 
implemented most effectively when they can be 
integrated into other aspects of the project 
design. 

Is a detention/retention facility useful for 
flood control? Often, facilities needed to 
maintain peak runoff at predevelopment 
levels are either required by the local 
municipality or desired to reduce 
downstream conveyance system costs. 
Most treatment control BMPs can be 
incorporated into flood control 
detention/retention facilities with modest 
design refinements, and limited increasing 
land and cost. This alternative should be 
reviewed by the local flood control agency 
to check that both flood control and 
pollution control objectives are met. 

Construction Handbook 
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Are open space/parkland requirements a 
condition of development? Planned open 
space which willbe relatively flat (e.g., 
final grade slopes less than 5 percent) may 
be merged with storm water 
quality/quantity facilities. Such integrated, 
multi-use areas may achieve several 
objectives a modest cost. 

Is water conservation an issue? Storm 
water runoff can be used to supplement 
other water resources. Infiltration BMPs 
may serve as groundwater recharge 
facilities, detention/retention areas may be 
created in landscaped areas of the project, 
and vegetated swales/filters may be used as 
roadside/median vegetated areas to reduce 
water demand. 

Is habitat/wetland preservationlmitigation 
needed? Project EIRs and other re.gulatory 
reviews may require that these issues be 
addressed. Treatment control BMPs like 
constructed wetlands and wet detention 
ponds are also excellent habitat. However, 
regulatory issues will likely exist and 
require early negotiations. 
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DMP ODJECfIVES 

MInimize Stabilize PrO(ed Control Control 

Practice Good Conlaln Disturbed Disturbed Slope & Site Internal 
DMP CATEGORY Housekeepln!! Wlste Aru5 Areas Ounntb Perimeter Erosion 

I 

nMPs FOR CONTRACTOR ACTIVITIES (Chapter 4) 
I 

Construction Practices (CA 1 to 10) ./ ./ ./ ./ .I I 

Material Manageme:1t (CA IOta '19) ./ 
Waste Management (CA 20 to 29) if ./ ./ 
Vehicle & Equipment Management ./ .I ~ (CA 30 to 39) 

Contractor Training (CA40) ./ .I 
nMPs FOR EROSION & SEDIMENT CONTROL (Chapter 5) 

Site Planning Considerations (ESC 01 to ESC 10) ./ .I ./ ./ ./ v/ ./ 
Vegetative Stabilization (ESC to to ESC 19) ./ ./ 
PhysicalS lnbilization ./ ./ ./ ./ ./ (ESC 20 to ESC 29) 

Diversion of Runoff (ESC 30 to ESC 39) .I ./ ./ ./ 
I 

Velocity Reduction (ESC 40 to ESC 49) ./ ./ 
Sediment TrnppingfFiltcring (ESC 50 to ESC 59) ./ ./ ./ 
POST CONSTRUCTION BMPs (See Municipal DMP Handbook) ./ ./ ./ ./ 

-

TABLE 3.1 CATEGORIES OF BMPs AND THE BMP OBJECTIVES MET BY EACH 





4. BMPs FOR CONTRACTOR ACTIVITIES 

This chapter 
describes specific 
Best 
Management 

_ _ Practices (BMPs) 
for co~on construction activities that may 
pollute storm water. Chapter 2 led you through 
the steps of identifying activities at your site 
that can pollute storm water, while Chapter 3 
provided guidance on BMP selection. This 
chapter will provide a list of BMPs that can be 
used to fit your site's needs. 

BMP fact sheets are provided for each of the 
contractor's activities, noted in the box, are 
consistent with Worksheet 4 in Chapter 2. 

Each fact sheet contains a cover sheet with: 

• A description of the BMP 

• Approach 

• Requirements 
Costs, including capital costs, and 
operation and maintenance 
(O&M) costs 

Mruntenance (including 
administrative and staffmg) 

• Limitations 

• References 

The side bar presents information on which 
BMP objective applies, targeted constituents, 
and an indication of the level of effort and costs 
to implement. For some BMPs, further­
informatio'1 is provided in additional sheets. 

Construction Handbook 

Contractor Activities 

Construction Practices 
CAl Dewatering Operations 
CA2 Paving Operations 
CA3 Structure Construction and 

Painting 

Material Management 
CAlO Material Delivery and Storage 
CAll Material Use 
CA12 Spill Prevention and Control 

Waste Management 
CA20 Solid Waste Management 
CA21 Hazardous Waste Management 
CA22 Contaminated Soil Management 
CA23 Concrete Waste Management 
CA24 Sanitary/Septic Waste 

Management 

Vehicle and Equipment Management 
CA30 Vehicle and Equipment Cleaning 
CA31 Vehicle and Equipment Fueling 
CA32 Vehicle and Equipment 

Maintenance 

Contractor Training 
CA40 Employee/Subcontractor Training 

These BMP fact sheets are suitable for inclusion 
in many storm water pollution prevention plans 
for typical contractor activities. The BMPs 
listed are not an exhaustive list, nor will every 
BMP be appropriate for every situation. 
Therefore, suggested BMPs which are 
inappropriate may be deleted and additional 
BMPs for specific site conditions should be 
added. In addition, your selection and 
implementation of BMPs should be reviewed on 
a regular basis to match the changing conditions 
at construction sites. 
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TABLE 4.1 CONTRACTOR ACTIVITIES AND BMP OBJECTIVES 

BMP ODJECfIVES 

PRACTICE PROTECT 
GOOD MINIMIZE STABILIZE SLOPES: CONTROL CONTROL 

HOUSE· CONTAIN DISTURBED DISTURBED AND SITE INTERNAL 
BMP CATEGORY KEEPING WASTE AREA AREA CHANNELS PERIMETER EROSION 

'Constructlon Practices 

Dewatering Operations ./ ./ ./ ,/ 
Paving Operations ./ 

./ .I -
Structure Construction and Painting 

Material Management 

Material Delivery and Storage ./ 
Malerial Use .I 
Spill Prevention ~nd Control .I 
Waste Management 

Solid Waste Management ./ 
Hazardous Waste Management .I 
COlltnminated Soil Management ./ .I ./ 
Concrete Waste Management .I 
Sanitary/Septic Waste Management .I 
Vehicle and Equipment Management 

Vehicle and Equipment Cleaning .I .I ,/ 
Vehicle and Equipment Fueling ./ 
Vehicle and Equipment ./ 
Maintenance 

Contractor Tralnln~ 

Employee/Subcontractor Training .I ./ 
i 



ACTIVITY: DEWATERING OPERATIONS 

Stann Drain 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from dewatering operations 
by using sediment controls and by teSting the groundwater for pollution. 

APPROACH 
There are two general classes of pollutants that may result from dewatering operations; 
sediment. and toxies and petroleum products. A high sediment content in dewatering 
discharges is common because of the nature of the operation. On the other hand, toxies 
and petroleum products are not commonly found in dewatering discharges unless, the s.te 
or surrounding area has been used for light or heavy industrial activities. or the area has ':! 
history of groundwater contamination. The following steps will help reduce storm water 
pollution from dewatering discharges: 

Sediment 
Use sediment controls to remove sediment from water generated by dewatering (See 
Sediment Trap (ESC 55) and Sediment Basin (ESC 56) in Chapter 5). . 

Use filtration to remove sediment from a sediment trap or basin. Filtration can be 
achieved with: 

Sump pit and a perforated or slit standpipe with holes and wrapped in fIlter 
fabric. The standpipe is surrotmded by stones which fIlters the water as it 
collects in the pit before being pumped ouL Wrapping the standpipe in filter 
fabric may require an increased suction inlet area to avoid clogging and unac­
ceptable pump operation. 
Floating suction hose to allow cleaner surface water to be pumped ouL 

Toxies and Petrolellm Products 
In areas suspected of having groundwater pollution, sample the groundwater near the 
excavation site and have the water tested for known or suspected pollutants at a 
certified laboratory. Check with the Regional Water Quality Control Board and the 
local wastewater treatment plant for their requirements for dewatering, additional 
water quality tests, and disposal options. 

With a permit from the Regional Water Quality Control Board, you may be able to 
recycle/reuse pumped groundwater for landscape irrigation, or discharge to the storm 
sewer. With a permit from the local agency, you may be able to treat pumped 
groundwater and discharge it to the municipal wastewater treatment plant via the 
sanitary sewer. 

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, 
CA40, Employee/Subcontractor Training. 
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Objectives 

c€ekeeping Pra~ 
Contain Waste 

Minimize Disturbed Areas 

Stabilize Disturbed Arsas 

Targeted Pollutants 

• Sediment 

0 Nutrients 

Q Toxic Materia/$ 

0 Oil & Grease 

0 Floatable Materials 

0 Other Construction 
Waste 

• Uke/y to Have 
Significant Impact 

0 Probabhl Low or 
Unknown Impact 

Implementation 
Requirements 

~ Capital Costs 

~ O&MCosts 

~ Maintenance 

~ Training 

0 Suitability for 
Slopes >5% 

• High 0 Low 

CA1 
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CONTRACTOR ACTIVITY: DEWATERING OPERATIONS (Continue) 

REQUIREMENTS 
• Costs (Capital, O&M) 

Sediment controls are low cost measures. 
- Treatment and/or discharge of polluted groundwater can be quite expensive. 

• Maintenance 
- Maintain sediment controls and fIlters in good working order. (See Chapter 5 for details) 
- Inspect excavated areas daily for signs of contaminated water as evidenced by discoloration, oily sheen, or 

odors. 

LIMITATIONS 
• The presence of contaminated water may indicate contaminated soil as well. See CA22 (Contaminated Soil Man­

agement) in this chapter for more information. 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program. 1992. 

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management 
Practices,.EPA 832-R-92005; USEPA, April 1992. 

CA1 
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ACTIVITY: PAVING OPERATIONS 

Graphic: North Central Texas COG, 1993 

DESCRIPTION 
Prevent or reduce the discharge of pollutants from paving operations, using measures to 
prevent runon and runoff pollution, properly disposing of wastes, and training employees 
and subcontractors. 

APPROACH 
Avoid paving during wet weather. 
Store materials away from drainage courses to prevent storm water ronon (see CAlO 
Material Delivery and Storage). 
Protect drainage courses, particularly in areas with a gra&e, by employing BMPs to 
divert runoff or trap/filter sediment (see Chapter 5). 

• Leaks and spills from paving equipment can contain toxic levels of beavy metals and 
oil and grease. Place drip pans or absorbent materials under paving equipment when 
not in use. Clean up spills with absorbent materials rather than burying. See CA32 
(Vehicle and Equipment Maintenance) and CA12 (Spill Prevention and Control) in 
this chapter. 
Cover catch basins and manholes when applying seal coat, tack coat, slurry seal, fog 
seal, etc. 
Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm 
drains during saw cutting to contain slurry. 
If paving involves portland cement concrete, see CA23 (Concrete Waste Manage­
ment) in this chapter. 
If paving involves asphaltic concrete, follow these steps: 

Do not allow sand or gravel placed over new asphalt to wash into storm drains, 
streets, or creeks by sweeping. Properly dispose of this waste by referring to 
CA20 (Solid Waste Management) in this chapter. 
Old asphalt must be disposed of properly. Collect and remove all broken asphalt 
from the site and recycle wbenever possible. 
If paving involves on-site mixing plant, follow the storm water permitting 
requirements for industrial activities. 

Train employees and subcontractors. 

REQUIREMENTS 
Costs (Capital, O&M) 

All of the above are low cost measures. 
Main tenance 

Inspect employees and subcontractors to ensure that measures are being followed. 
Keep ample supplies of drip pans or absorbent materials on-site. 

LIMITATIONS 
There are no major limitations to this best management practice. 
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Objectives 

~ekeePing pra~ 
Contain Waste 

Minimize Disturbed Areas 

Stabilize Disturbed Areas 

Protect Slopes/Channels 

Control Site Perimeter 

Control Internal Erosion 

Targeted Pollutants 

Q Sediment 

0 Nutrients 

Q Toxic Materials 

~ Oil & Grease 

0 Floatable Materials 

0 Other Construction 
Waste 

• Uke/y to Have 
Significant Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
Requirements 

0 Capital Costs 

0 O&MCosts 

~ Maintenance 

~ Training 

0 Suitability for 
Slopes >5% 

• High 0 Low 
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CONTRACTOR ACTIVITY: PAVING OPERATIONS (Continue) 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992. 

Hot-mix Asphalt Paving Handbook, U.S, Army Corps of Engineers, AC 150/5370-14, Appendix I, July 1991. 

CA2. 
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ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING 

Graphic: North Central Texas COG, 1993 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from structure construction 
and painting by enclosing or covering or berming building material storage areas. using 
good housekeeping practices, using safer alternative products, and training employees and 
subcontractors. 

APPROACH 
Keep the work site clean and orderly. Remove debris in a timely fashion. Sweep the 
area 
Use soil erosion control techniques if bare ground is exposed (See Chapter 5). 
Buy recycled or less hazardous products to the maximum extent practicable. 

• Conduct painting operations consistent with local air quality and OSHA regulations. 
Properly store paints and solvents. See CAlO (Material Delivery and Storage) in this 
chapter. 
Properly store and dispose waste materials generated from the activity. See the waste 
management BMPs (CA20 to CA24) in this chapter. 
Recycle residual paints, solvents, lumber, and other materials to the maximum extent 
practicable. 
Make sure that nearby storm drains are well marked to minimize the chance of 
inadvertent disposal of residual paints and other liquids. 
Clean the storm drain system in the immediate construction area after construction is 
completed. 
Educate employees who are doing the work. 
Inform subcontractors of company policy on these matters and include appropriate 
provisions in their contract to make certain proper housekeeping and disposal 
practices are implemented. 
For a quick reference on disposal alternatives for specific wastes, see Table 4.2, 
CA40, Employee/Subcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

These BMPs are generally of low to mcxlerate cost. 
Maintenance 

Maintenance should be minimal. 

LIl'vlIT A TlONS 
Safer altcmaLivc products may not he availablc, suiLable, or cffcctivc in cvcry casco 
Hazardous waste that cannot be re-u.<;cd or recycled must be disposed of by a licensed 
hazanlous waste hauler. 
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Objectives 

Protect Slopes/Channels 

Control Site Perimeter 

Control Internal Erosion 

Targeted Pollutants 

0 Sediment 

0 Nutrients 

0 Toxic MaterialS 

0 Oi/& Grease 

• Floatable Materials 

• Other Construction 
Waste 

• Ukely to Have 
Significant Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
Requirements 

0 Capital Costs 

0 O&M Costs 

0 Maintenance 

~ Training 

0 Suitability for 
Slopes >5% 

• High 0 Low 
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ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING (Continue) 

Be certain that actions to help storm water quality are consistent with Cal- and Fed-OSHA and air quality regula­
tions. 

Construction and painting activities can generate pollutants that can reach storm water if proper care is not taken. The 
sources of these contaminants may be solvents, paints, paint and varnish removers., finishing res~dues, spent thinners, 
soap cleaners., kerosene, asphalt and concrete materials, adhesive residues, and old asbestos insulation. For specific 
information on some of these wastes see the following BMPs in this chapter: 
CA20 Solid Waste, 
CA21 Hazardous Waste, and 
CA23 Concrete Waste. 

More specific information on structure construction practices is listed below. 

Erosion and Sediment Control 
If the work involves exposing large areas of soil or if old buildings are being torn down and not replaced in the near 
fuwre, employ the appropriate soil erosion and control techniques described in Chapter 5. 

Stonn/SanitaC' Sewer Connections 
Carefully install all plumbing and drainage systems. Cross connections between the sanitary and storm drain systems, as 
well as any other connections into the drainage system from inside a 1 uilding, are illegal. Color code or flag pipelines on 
the project site to prevent such connections, and train construction peTftonnel. 

pajn tin e 
Local air pollution regulations may, in many areas of the state, specify painting procedures which if properly carried out 
are usually sufficient to protect storm water quality. These regulations may require that painting operations be properly 
enclosed or covered to avoid drift Use temporary scaffolding to hang drop cloths or draperies to prevent drift Applica­
tion equipment that minimizes overspray also helps. When using sealants on wood., pavement, roofs, etc, quickly.clean 
up spills. Remove excess liquid with absorbent material or rags. 

If painting requires scraping or sand blasting of the existing surface, use a drop cloth to collect most of the Chips. 
Dispose the residue properly. If the paint contains lead or tributyl tin, it is considered a hazardous waste. Refer to the 
waste management BMPs in this chapter for more information. 

Mix paint indoors, in a containment area., or in a flat unpaved area not subject to significant erosion. Do so even during 
dry weather because cleanup of a spill will never be 100% effective. Dried paint will erode from sloped surfaces and be 
washed away by storms. If using water based paints, clean the application equipment in a sink that is connected to the 
sanitary sewer or in a containment area where the dried paint can be readily removed. Properly store leftover paints if 
they are to be kept for the next job, or dispose of properly. 

Roof work 
When working on roofs, if small particles have accumulated in the gutter, either sweep out the gutter or wash the gutter 
and trap the particles at the outlet of the downSpouL . A sock or geofabric placed over the outlet may effectively trap the 
materials. If the downspout is lined tight, place a temporary plug at the first convenient point in the storm drain and 
pump out the waLer with a vactor truck, and clean the catch basin sump where you placed the plug. 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Stonn Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992. 
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ACTIVITY: MATERIAL DELIVERY AND STORAGE 

~hl i7 L / II/ / / / /1 .; nil ~ 
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DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from material delivery and 
storage by minimizing the storage of hazardous materials on-site, 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 CAll (1v1aterial Use), or CAl2 (Spill Prevention and 
Control). For information on wastes, see the waste management BMPs in this chapter. 

APPROACH 
The following materials are commonly stored on construction sites: 
• Soil, 

Pesticides and herbicides, 

Fertilizers, 

Detergents, 

Plaster or other products, 

Petroleum products such as fuel, oil. and grease, and 

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

Storage of these materials on-site can pose the following risks: 
e Storm water pollution, 

o Injury to workers or visitors, 

o Groundwater pollution, and 

o Soil contamination. 

Therefore, the following steps should be taken to minimize your risk: 
o Designate areas of the construction site for material delivery and storage. 

- Place near the construction entrances, away from waterways 
- A void transport near drainage paths or waterways 
- Surround with earth berms (see ESC30, Earth Dike.) 
- Place in an area which will be paved 

o Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of 
your area C.ontact the local Fire Marshal to review site materials, quantities, and 
proposed storage area to determine specific requirements. See the Flammable and 
Combustible Liquid Code, NFP A30. 

o For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, 
Employee/Subcontractor Training. 

o Keep an accurate, up-to-date inventory of materials delivered and slored on-site. 

o Keep your inventory down. 
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Objectives 

~ekeePing pra~ 
Contain Waste 

Minimize Disturbed Areas 

Stabilize DistUrbed Areas 

Protect S/optslChannels 

Control Site Perimeter 

Control Internal Erosion 

Targeted Pollutants 

~ Sediment 

0 Nutrients 

0 Toxic Materials 

~ Oi/& Grease 

~ Floatable Materials 
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ACTIVITY: MATERIAL DELIVERY AND STORAGE (Continue) 

Minimize hazardous materials on-site storage. 

Handle hazardous materials as infrequently as possible. 

During the rainy season, consider storing materials in a covered area Store materials in secondary containments 
such as an earthen dike, horse trough, or even a children's wading pool for non-reactive materials such as detergents, 
oil, 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 grOlmd. Place these items on a pallet and, when 
possible, in secondary containment 

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater on the lids and to 
reduce corrosion. 

Try to keep chemicals in their original containers, and keep them well labeled. 
Train employees and subcontractors. 

Employees trained in emergency spill cleanup procedures should 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 CA22). If the area is to be paved, pave as soon as materials are removed to stabilize the 
soil. 

REQUIREMENTS 
I • Cost (Capital, O&M) 

- All of the above are low cost measures. 
• Maintenance 

- Keep the designated storage area clean and well organized. 
- Conduct routine weekly inspections and check for external corrosion of material containers. 
- Keep an ample supply of spill cleanup materials near the storage area. 

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

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa 
County, AZ, September 1992. 

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source 
Pollution Control Program, 1992. 

Coastal NonpointPollution Cont-rel Program: Program Development and Approval Guidance, Working Group Working 
Paper; US EPA, April 1992. 

Stonn Water Management for Construction Activities; Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; USEPA, April 1992. 
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ACTIVITY: MATERIAL USE 

• 
IIII 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from material use by using 
alternative products, minimizing hazardous material use on-site, and training employees 
and subcontractors. 

APPROACH 
The following materials are commonly used on construction sites: 

Pesticides and herbicides, 

Fertilizers, 

Detergents, 

Plaster and other products, 

Petroleum products such as fuel, oil, and grease, and 

o Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing 
compounds. 

Use of these materials on-site can pose the following risks: 
Storm water pollution, 

Injury to workers or visitors, 

Groundwater pollution, and 

Soil contamination. 

Therefore, the following steps should be taken to minimize your risk: 
Use less hazardous, alternative materials as much as possible. 

Minimize use of hazardous materials on-site. 

Use materials only where and when needed to complete the construction activity. 

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

Personnel who use pesticides should be trained in their use. The California Depart­
ment of Pesticide Regulation and county agricultural commissioners license pesticide 
dealers, certify pesticide applicators, and conduct on-site 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 hydroseeding. 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 off-site by runoff. Do not apply these chemicals just before it 
rains. 

Train employees and subcontractors in proper material use. 
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ACTIVITY: MATERIAL USE (Continue) 

REQUIREMENTS 
• Costs (Capital, O&M) 

All of the above are low cost measures. 
• Maintenance 

Maintenance of this best management practice is minimaL 

LIMITATIONS 
• Alternative materials may not be available, suitable, or effective in every case. 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program. 1992; Santa Clara Valley Nonpoint Source 
Pollution Control Program, 1992. 

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working Group Working 
Paper; USEPA, April 1992. 

StOlID Water Management for Construction Activities; Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; USEPA, April 1992. 
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ACTIVITY: SPILL PREVENTION AND CONTROL Objectives 

t--------------------------------i ~ekeeping Pra~ 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from leaks and spills by 
reducing the chance for spills, stopping the source of spills, containing and cleaning up 
spills, properly disposing of spill materials, and training employees. 

This best management practiCe covers only spill prevention and control. However, CAlO 
(Material Delivery and Storage) and CAll (Material Use), also contain useful informa­
tion, particularly on spill prevention. For information on wastes, see the waste manage­
ment BMPs in this chapter. 

I 

APPROACH 
The following steps will help reduce the storm water impacts of leaks and spills: 
Define "Sienificant SUill" 
e Different materials pollute in different amounts. Make sure that each employee 

knows what a "Significant spill" is for each material they use, and what is the appro­
priate response for "significant" and "insignificant" spills. 

General Measures 
• Hazardous materials and wastes should be stored in covered containers and protected 

from vandalism. 

Place a stockpile of spill cleanup materials where it will be readily accessible. 

Train employees in spill prevention and cleanup. 

Designate responsible individuals. 

C1eanuu 
Clean up leaks and spills immediately. 

On paved surfaces, clean up spills with as little water as possible. Use a rag for small 
spills, a damp mop for general cleanup, and absorbent material for larger spills. If the 
spilled material is hazardous, then the used cleanup materials are also hazardous and 
must be sent to either a certified laundry (rags) or disposed of as hazardous waste. 

Never hose down or bury dry material spills. Clean up as much of the material as 
possible and dispose of properly. See the waste management BMPs in this chapter for 
specific information. 

Reportioe 
Report significant spills to lor...al agencies, such a..<; the Fire Deparunent; they can assist 
in cleanup. 

Federal regulations require that any significant oil spill into a water body or OOlO an 
adjoining shoreline be reported to the National Response Center (NRC) at 8(){)-424-

8802 (24 hour). 
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ACTIVITY: SPILL PREVENTION AND CONTROL (Continue) 

Use the following measures related to specific activities: 
vehicle and EQuioment Maintenance 
o If maintenance must occur on-site, use a designated area and/or a secondary containment, located away from 

drainage courses, to prevent the runon of storm water and the runoff of spills. 
o Regularly inspect on-site vehicles and equipment for leaks, and repair immediately. 
• Check incoming vehicles and equipment (incIuding delivery trucks, and employee and subcontractor vehicles) for 

leaking oil and fluids. Do not allow leaking vehicles or equipment on-site. 
o Always use secondary containment, such as a draln pan or drop cloth, to catch spills or leaks when removing or 

changing fluids. 
• Place drip pans or absorbent materials under paving equipment when not in use. 
• . Use adsorbent materials on small spills rather than hosing down or burying the spill. Remove the adsorbent materi­

als promptly and dispose of properly. 
• Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans or other open 

containers lying around. 
• Oil ftlters disposed of in trash cans or dumpsters can leak oil and pollute storm water. Place the oil ftlter in a funnel 

over a waste oil recycling drum to drain excess oil before disposal. Oil ftlters can also be recycled. Ask your oil 
supplier or recycler about recycling oil ftlters. 

• Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, even if you think all 
the acid has drained ouL If you drop a battery, treat it as if it is cracked. Put it into the containment area until you 
are sure it is not leaking. 

vehjcle and EQuimnent Fuelin~ 
• If fueling must occur on-site, use designated areas, located away from drainage courses, to prevent the ronon of 

storm water and the runoff of spills. 
• Discourage "topping-off' of fuel tanks. 
• Always use secondary containment, such as a drain pan, when fueling to catch spillslleaks. 

REQUIREMENTS 
o Costs (Capital, O&M) 

- Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated soil or water can be 
quite expensive. 

o Maintenance 

- Keep ample supplies of spill control and cleanup materials on-site, near storage, unloading, and maintenance 
areas. 
Update your spill prevention and Control plan and stock cleanup materials as changes occur in the types of 
chemicals on-site. 

LWIT A TIONS 
o If necessary, use a private spill cleanup company. 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992; Santa Clara Valley Nonpoint Source 
Pollution Control Program, 1992. 

Stonn Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; US EPA, April 1992. 
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ACTIVITY: SOLID WASTE MANAGEMENT 

Graphic: North Central Texas COG, 1993 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from solid or construction 
waste by providing designated waste collection areas and containers, arranging for regular 
disposal, and training employees and subcontractors. 

APPROACH 
Solid waste is one of the major pollutants resulting from construction. Construction debris 
includes: 
• 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; and 

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

The following steps will help keep a clean site and reduce storm water pollution: 
Select designated waste collection areas on-site. 

• Inform trash hauling contractors that you will accept only water~tigbt dumpsters for 
on-site use. Inspect dumpsters for leaks and repair any dumpster that is not water 
tight 

• Locate containers in a covered area andlor 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's 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. 

Erosion and sediment control devices tend to collect litter. Remove this solid waste 
promptly. 

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. 

Salvage or recycle any useful material. For example, trees and shrubs from land 
clearing can be used as a brush barrier (see ESC53), or converted into wood chips, 
then used as mulch on graded areas (see ESC] 1). 

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

Arrange [or regular waste collection before containers overOow. 
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ACTIVITY: SOLID WASTE MANAGEMENT (Continue) 

• If a container does spill, clean up immediately. 

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

• Train employees and subcontractors in proper solid waste management. 

• For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, Employee/Subcontractor 
Training. 

REQUIREMENTS 
• Costs (Capital. O&M) 

All of the above are low cost measures. 
• Maintenance 

- Collect site trash daily. 
- Inspect construction waste area regularly. 
- Arrange for regular waste collection. 

LIMITATIONS 
• There are no major limitations to this best management practice. 

REFERENCES 
Best Management Practic es and Erosion Control Manual for Construction Sites; Flood Control District. of Maricopa 
County, AZ, September 1992. 

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

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; USEPA, April 1992. 
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ACTIVITY: HAZARDOUS WASTE MANAGEMENT 

Graphic: North Central Texas COG, 1993 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from hazardous waste through 
proper material use, waste disposal, and training of employees and subcontractors. 

APPROACH 
Many of the chemicals used on-site can be hazardous materials which become hazardous 
waste upon disposal. These wastes may include:-

Paints and solvents; 

Petroleum products such as oils, fuels, and grease; 

Herbicides and pesticides; 

Acids for cleaning masonry; and 

Concrete curing compounds. 
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In addition, sites with existing structures may contain wastes which must be disposed of in J..::=========:.t 
accordance with Federal. State, and local regulations. These wastes include: 

Sandblasting grit mixed with lead-, cadmiurn-, or chromium-based paints; 

Asbestos; and 

PCBs (particularly in older transformers). 

The following steps will help reduce storm water pollution from hazardous wastes: 

Materia] Use 
Use all of the product before disposing of the container. 

Do not remove the original product label, it contains important safety and disposal 
information. . 

Do not over-apply herbicides and pesticides. Prepare only the amount needed. 
Follow the recommended usage instructions. Over-application is expensive and 
environmentally harmful. 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 off-site by runoff. Do not apply these chemicals just before it 
rains. People applying pesticides must be certified in accordance with Federal and 
Stale regulations. 

Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm 
drain, or stream. "Paint out" brushes as much as possible. Rinse water-based paints 
to the sanitary sewer. Filler and fe-use thinners and solvents. Dispose of excess oi]­
based paints and sludge as hazardous waste. 
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ACTIVITY: HAZARDOUS WASTE MANAGEMENT (Continue) 

Waste Recyc1jnelDjsposal 
• Select designated hazardous waste collection areas on-site. 

• Hazardous materials and wastes should be stored in covered containers and protected from vandalism. 

• Place hazardous waste containers in secondary containment 

• Do Dot mix wastes, this can cause chemical reactions, make recycling impossible, and complicate disposal. 

• Recycle any useful material such as used oil or water-based painL 

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

• Arrange for regular waste collection before containers overflow. 

• Make sure that hazardous waste (e.g. excess oil-based paint and sludges) is collected, removed, and disposed of only 
at authorized disposal areas. 

• For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, Employee/Subcontractor 
Traming. 

Irainjne 
• Tram employees and subcontractors in proper hazardous waste managemenL 

• Warning signs should be placed in areas recently treated with chemicals. 

• Place a stockpile of spill cleanup materials where it will be readily accessible. 

• If a container does spill, clean up immediately. 

REQUIREMENTS 
• Costs (Capital. O&M) 

- All of the above are low cost measures. 
• Maintenance 

- Inspect hazardous waste receptacles and area regularly. 
- Arrange for regular hazardous waste collection. 

LIMITATIONS 
• Hazardous waste that cannot be reused or recycled must be disposed of by a licensed hazardous waste hauler. 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: BeSt Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution C<:>ntrol Program, 1992. 

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEP A, 430/9-73-
007,1973. 

Stonn Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; USEPA, April 1992. 

CA21 
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ACTIVITY: CONTAMINATED SOIL MANAGEMENT 

DESCRlPTION 
Prevent or reduce the discharge of pollutants to storm water from contaminated soil and 
highly acidic or alkaline soils by conducting pre-construction surveys, inspecting excava­
tions regularly, and remediating contaminated soil promptly. 

APPROACH 
Contaminated soils may occur on your site for several reasons including: 

Past site uses and activities; 

• Detected or undetected spills and leaks; and 

Acid or alkaline solutions from exposed soil or rock formations high in acid or 
alkaline-forming elements. 

Most developers conduct pre-construction environmental assessments as a matter of 
routine. Recent court rulings holding contractors liable for cleanup costs when they 
unknowingly move contaminated soil, highlight the need for contractors to confIrm that a 
site assessment is completed ~ earth moving begins. 

The following steps will help reduce storm water pollution from contaminated soil: 
Conduct thorough site planning including pre-construction geologic surveys. 

Look for contaminated soil as evidenced by discoloration, odors, differences in soil 
properties, abandoned underground tanks or pipes, or buried debris. 

Prevent leaks and spills to the maximum extent practicable. Contaminated soil can be 
expensive to treat andlor dispose of properly. However, addressing the problem 
before construction is much less expensive than after the structures are in place. 

Test suspected soils at a certified laboratory. 

If the soil is contaminated, work with the local regulatory agencies to develop options 
for treatment and/or disposal. 

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, 
CA40, Employee/Subcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

Prevention of leaks and spills is inexpensive. Treatment and/or disposal of 
contmninated soil can be quite expensive. 

Main tenL!Ilce 

Inspect excavated areas daily for signs of contaminated soil. 
Jmpkmcnl CA12, Spill Prevention and Control, to prevent leaks and spills as 
much 3.'; possible. 
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ACTIVITY: CONTAMINATED SOIL MANAGEMENT (Continue) 

LIMITATIONS 
• Contaminated soils that cannot be treated on-site must be disposed of off-site by a licensed bazardous waste bauler. 

• The presence of contaminated soil may indicate contaminated water as well. See CAl (Dewatering Operations) in 
this cbapter for more information. 

REFERENCES 
Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program. 1992. 

Processes, Procedures, and Methods to Control Pollution Resulting from all Construction Activity; USEP A, 430/9-73-
007,1973. 

Storm Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; USEPA, April 1992. 
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ACTIVITY: CONCRETE WASTE MANAGEMENT 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from concrete waste by 
conducting washout off-site, performing on-site washout in a designated area. and training 
employees and subcontractors. 

APPROACH 
The following steps will help reduce storm water pollution from concrete wastes: 

Store dry and wet materials ooder cover, away from drainage areas. 

A void mixing excess amounts of fresh concrete or cement on-site. 

Perform washout of concrete trucks off site or in designated areas only. 

Do not wash out concrete trucks into storm drains, open ditches, streets, or streams. 

Do not allow excess concrete to be dumped on-site, except in designated areas. 

For on-site washout: 

locate washout area at least 50 feet from storm drains, open ditches, or water 
bodies. Do not allow runoff from this area by constructing a temporary pit or 
bermed area large enough for liquid and solid waste; 
wash out wastes into the temporary pit where the concrete can set, be broken up, 
and then disposed of properly. 

When washing concrete to remove fme particles and expose the aggregate, avoid 
creating runoff by draining the water to a bermed or level area. 

Do not wash sweepings from exposed aggregate concrete into the street or storm 
drail1. Collect and return sweepings to aggregate base stock pile, or dispose in the 
trash. 

Train employees and subcontractors in proper concrete waste management. 

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, 
CA40, Employee/Subcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

All of the above are low cost measures. 
Maintenance 

Inspect subcontractors to ensure that concrete wastes are being properly man­
aged. 
If using a temporary pit, dispose hardened concrete on a regular basis. 

LIlYIIT A nONS 
Off-site washout of concrete wastes may not always be possible. 
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ACTIVITY: CONCRETE WASTE MANAGEMENT (Continue) 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa 
County, AZ, July 1992. 

Blueprint for a Clean Bay-Construction-Related Industries: Best Management Practices for S tonn Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992. 

StolTIl Water Management for Construction Activities, Developing Pollution Prevention Plans and Best Management 
Practices, EPA 832-R-92005; USEPA, April 1992. 
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ACTIVITY: SANITARY/SEPTIC WASTE MANAGEMENT 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from sanitary/septic waste by 
providing convenient, well-maintained facilities, and arranging for regular service and 
disposal. 

APPROACH 
Sanitary or septic wastes should be treated or disposed of in accordance with State and 
local requirements. These requirements may include: 

Locate sanitary facilities in a convenient location. 
I 

Untreated raw wastewater should never be discharged or buried. 

Temporary septic systems should treat wastes to appropriate levels before discharging . 

If using an on-site disposal system (OSDS), such as a septic system, comply with local 
health agency requirements. 

Temporary sanitary facilities that discharge to the sanitary sewer system should be 
properly connected to avoid illicit discharges. 

If discharging to the sanitary sewer, contact the local wastewater treatment plant for 
their requirements. 

Sanitary/septic facilities should be maintained in good working order by a licensed 
service. 

Arrange for regular waste collection by a licensed hauler before facilities overflow. 

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, 
CA40, Employee/Subcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

All of the above are low cost measures. 
Maintenance 

Inspect facilities regularly. 
Arrange for regular waste collection. 

LIMITATIONS 
There are no major limitations to this best management practice. 

REFERENCES 
Best Management Practices and Erosion Control Manual [or Construction Sites; Flood 
Control District of Maricopa County, AZ, September 1992. 

Storm Water Management for Construction Activities, Developing Pollution Prevention 
Plans and Best Managemenl Practices, EPA 832-R-92005; USEP,6.., April 1992. 
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ACTIVITY: VEHICLE AND EQUIPMENT CLEANING Objectives 

~------------------------------------------------------------;~ek~pmgprn~ 
Graphic: North Central Texas COG, 1993 ~ ~~ 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to stomi water from vehicle and equipment 
cleaning by using off-site facilities, washing in designated, contained areas only, eliminat­
ing discharges to the storm drain by infiltrating or recycling the wash water, and/or 
training employees and subcontractors. 

APPROACH 
Use off-site commercial washing businesses as much as possible. Washing vehicles 
and equipment outdoors or in areas where wash water flows onto paved surfaces or 
into drainage pathways can pollute storm water. If you wash a large number of 
vehicles or pieces of equipment. consider conducting this work at an off-site commer­
cial business. These businesses are better equipped to handle and dispose of the wash 
waters properly. Performing this work off-site can also be economical by eliminatiJig 
the need for a separate washing operation at your site. 
If washing must occur on-site, use designated, bermed wash areas to prevent wash 
water contact with storm water, creeks., rivers, and other water bodies. The wash area 
can be sloped for wash water collection and subsequent infiltration into the ground. 
Use as little water as possible to avoid having to install erosion and sediment controls 
for the wash area. 

Use phosphate-free, biodegradable soaps. 
Educate employees and subcontractors on pollution prevention measures. 
Do not permit steam cleaning on-site. Steam cleaning can generate significant 
pollutant concentrations. 
For a quick reference on disposal alternatives for specific wastes, see Table 4.2, 
CA40, EmployeeJSubcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

All of the above are low cost measures. 
Maintenance 

Minimal, some berm repair may be necessary. 

LIMITATIONS 
Even phosphate-free, biodegradable soaps have been shown to be toxic to fish before 
the soap degrades. 
Sending vehicles/equipment off-site should be done in conjunction with ESC24 
(Stabilized Construction Entrance). 

REFERENCE 
Swisher, RD., 1987. Surfactant Biodegraclntion, Marcel Decker 
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ACTIVITY: VEHICLE AND EQUIPMENT FUELING 
Objectives 

~------------------------------------------------------------'~ek~pmgPrn~ 

DESCRIPTION 
Prevent fuel spills and leaks, and reduce their impacts to storm water by using off-site 
facilities, fueling in designated areas only, enclosing or covering stored fuel, implementing 
spill controls, and training employees and subcontractors. 

APPROACH 
Use off-site fueling stations as much as possible. Fueling vehicles and equipment 
outdoors or in areas where fuel may spilllleak onto paved surfaces or into drainage 
pathways can pollute stomi water. If you fuel a large number of vehicles or pieces of 
equipment, consider using an off-site fueling station. These businesses are better 
equipped to handle fuel and spills properly. Performing this work off-site can also be 
economical by eliminating the need for a separate fueling area at your site. 

If fueling must occur on-site, use designated areas, located away from drainage 
courses, to prevent the runon of storm water and the runoff of spills. 

Discourage "topping-off' of fuel tanks. 

e Always use secondary containment, such as a drain pan or drop cloth, when fueling to 
catch spillslIeaks. 

Place a stockpile of spill cleanup materials where it will be readily accessible. 

• Use adsorbent materials on small spills rather than hosing down. or burying the spill. 
Remove the adsorbent materials promptly and dispose of properly. . 

Carry out all Federal and State requirements regardi>lg stationary above ground storage 
tanks. 

. Avoid mobile fueling of mobile construction equipment around the site; rather, 
transport the equipment to designated fueling areas. With the exception of tracked 
equipment such as bulldozers and perhaps forklifts, most vehicles should be able to 
travel to a designated area with little lost time. 

Train employees and subcontractors in proper fueling and cleanup procedures. 

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, 
Employee/Subcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

All of the above measures are low cost, except for the capital costs of above 
ground tanks that meet alllocaJ environmental, zoning, and fire codes. 

Maintenance 
Keep ample supplies of spill cleanup materials on-site. 
Inspect fueling areas ruJd storage tanks on a regular schedule. 

LUvllTA TlONS 
Sending vehicles!e4uipmclJl off-siLe should be done in conjunction 'w'ith ESC24 
(Stabilized Construction Entrance). 
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE Objectives 

t--------------------------------I ~eke6ping Prac~ 
Graphic: North Central Texas COG, 1993 - ~ 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm water from vehicle and equipment 
maintenance by running a "'dry site". This involves using off-site facilities, performing 
work in designated areas only, providing cover for materials stored outside, cbecking for 
leaks and spills, containing and cleaning up spills immediately, and training employees and 
subcontractors. 

APPROACH 
Keep vehicles and equipment clean, don't allow excessive build-up of oil and grease. 

Use off-site repair shops as much as possible. Maintaining vehicles and equipment 
outdoors or in areas wbere vehicle or equipment fluids may spill or leak onto the 
ground can pollute storm water. If you maintain a large number of vehicles or pieces 
of equipment, consider using an off-site repair shop. These businesses are better 
equipped to handle vehicle fluids and spills properly. Performing this work off-site 
can also be economical by eliminating the need fora separate maintenance area. 

If maintenance must occur on-site, use designated areas, located away from drainage 
courses, to prevent the runon of storm water and the runoff of spills. 

Always use secondary containment, such as a drain pan or drop cloth, to catch spills or 
leaks when removing or changing fluids. 

Place a stockpile of spill cleanup materials where it will be readily accessible. 

• Use adsorbent materials on small spills rather than hOSing down or burying the spill. 
Remove the adsorbent materials promptly and dispose of properly. 

Regularly inspect on-site vehicles and equipment for leaks, and repair immediately. 

• Check incoming vehicles and equipment (including delivery trucks, and employee and 
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or 
equipment on-site. 

Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, 
cleaning solutions, automotive batteries, hydraulic, and transmission fluids. 

Train employees and subcontractors in proper maintenance and spill cleanup proce­
dures. 

For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40, 
Employee/Subcontractor Training. 

REQUIREMENTS 
Costs (Capital, O&M) 

All of the above are low cost measures. 
Maintenance 

Keep ample supplies of spill cleanup materials on-site. 
Inspect mainlenance aretL" on a regular sch(;uul(;. 
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE (Continue) 

LIMITATIONS 
• Sending vehicles/equipment off-site should be done in conjunction with ESC24 (Stabilized Construction Entrance). 

Outdoor vehicle or equipment maintenance is a potentially significant source of storm water pollution. Activities that 
can contaminate storm water include engine repair and service, particularly changing or replacement of fluids, and 
outdoor equipment storage and parking (dripping engines). For further information on vehicle or equipment servicing, 
see CA30, Vehicle and Equipment Cleaning, and CA3I, Vehicle and Equipment Fueling. 

Listed below is further information if you must perform vehicle or equipment maintenance on-site. 

Waste Reduction 
Parts are often cleaned using solvents such as trichloroethylene, l,l,l-trichloroethane, or methylene chloride. Many of 
these parts cleaners are harmful and must be disposed of as a hazardous waste. Reducing the number of solvents makes 
recycling easier and reduces hazardous waste management costs. Often, one solvent can perform ajob as well as two 
different solvents. Also, if possible, eliminate or reduce the amount of hazardous materials and waste by substituting 
non-hazardous or less hazardous materials. For example, replace chlorinated organic solvents (l,l,l-trichloroethane, 
methylene chloride, etc.) with non-chlorinated solvents. Non-chlorinated solvents like kerosene or mineral spirits are 
less toxic and less expensive to dispose of properly. Check list of active ingredients to see whether it contains chlori­
nated solvents. The "chIor" term indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents 
to clean parts. 

RecycJ in g/Diswsal 
Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous and non-hazardous wastes 
separate, do not mix used oil and solvents, and keep chlorinated solvents (like 1,I,I-trichloroethane) separate from non­
chlorinated solvents (like kerosene and mineral spirits). Promptly transfer used fluids to the proper waste or recycling 
drums. Don't leave full drip pans or other open containers lying around. 

Oil fIlters disposed of in trash cans or dumpsters can leak oil and contaminate storm water. Place the oil filter in a funnel 
over a waste oil recycling drum to drain excess oil before disposal. Oil filters can also be recycled. Ask your oil 
supplier or recycler about recycling oil filters. 

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it into dumpsters. Allow 
coatings to dry or harden before disposal into covered dumpsters. 

Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, even if you think all the 
acid has drained ouL If you drop a battery, treat it as if it is cracked. Put it into the containment area until you are sure it 
is not leaking. 

Do not bury used tires. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites; F100d Control District of Maricopa 
County, AZ, September 1992. 

Blueprint for a Cleail Bay-Construction-Related Industries: Best Management Practices for Storm Water Pollution 
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992. 

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working 
Group Working Paper; USEPA, April 1992. CA32 
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ACTIVITY: EMPLOYEEISUBCONTRACTOR TRAINING 

DESCRIPTION 

Objectives 

Contain Waste 

Minimize Disturbed Areas 

Stabilize Disturbed Areas 

Protect Slopes/Channels 

Control Site Perimeter 

Controllntemal Erosion 

Employee/subcontractor training, like maintenance or a piece of equipment, is not so much a best management practice as 
it is a method by which to implement BMPs. This fact sheet highlights the importance of training and of integrating the 
elements of employee/subcontractor training from the individual source controls into a comprehensive training program 
as part of a company's Storm Water Pollution Prevention Plan (SWPPP). 

The specific employee/subcontractor training aspects of each of the source controls are highlighted in the individual fact 
sheets. The focus of this fact sheet is more general, and includes the overall objectives and approach for assuring 
employee/subcontractor training in storm water pollution prevention. Accordingly, the organization of this fact sheet 
differs somewhat from the other fact sheets in this chapter. 

OBJECI'IVES 
Employee/subcontractor training should be based on four objectives: 

Promote a clear identification and understanding of the problem. including activities with the potential to pollute 
storm water, 

Identify solutions (BMPs); 

Promote employee/subcontractor ownership of the problems and the solutions; and 

Integrate employee/subcontractor feedback into training and BMP implementation. 

APPROACH 
• Integrate training regarding storm water quality management with existing training programs that may be required for 

your business by other regullitions such as: the Illness and Injury Prevention Program (lIPP) (SB 198) (California 
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operations and Emergency Response 
(HAZWOPER) standard (29 CPR 1910.120), the Spill Prevention Control and Countermeasure (SPCC) Plan (40 
CFR 112), and the Hazardous Materials Management Plan (Business Plan) (California Health and Safety Code, 
Section 6.95). 

Businesses, particularly smaller ones that may not be regulated by Federal, State, or local regulations, may use the 
information in this Handbook to develop a training program to reduce their potential to ponute storm water. 

Use the quick reference on disposal alternatives (Table 4.2) to train employee/subcontractors in proper and consistent 
methods for disposal. 

CA40 
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ACTIVITY: EMPLOYEElSUBCONTRACTOR TRAINING (Continue) 

• Consider posting the quick reference table around the job site or in the on-site office trailer to reinforce training. 

• Train employee/subcontractors in standard operating procedures and spill cleanup techniques described in the fact 
sheets. Employee/subcontractors trained in spill containment and cleanup should be present during the loading! 
unloading and handling of materials. 

• Personnel who use pesticides should be trained in their use. The California Department of Pesticide Regulation and 
county agricultural commissioners license pesticide dealers, certify pesticide applicators, and conduct on-site 
inspections. 

o Proper education of off-site contractors is often overlooked. The conscientious' efforts of well trained employee/ 
subcontractors can be lost by unknowing off-site contractors, so make sure they are well informed about what they 
are expected to do on-site. 

CA40 
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TABLE 4.2 QllCK REFERENCE - DISPOSAL ALTERNATIVES 
(Adopted from Santa Clara CoiJnty Nonpoint Source Pollution Control Program - December 1992) 

n . 
:2 Allor the waste products on this chart are prohibited from discharge to the storm drain system. Use Illis matrix to decide which alternative disposal strategies to use. 
~ ALTEJ{NATIVES ARE LISTED IN PRIORITY ORDER. 
c:: 
r. 
~ 

.., 
::r: 
to: 
:l 
0.. 

·0 
~ 

"'" 
~ 

'7 ..... 
e.: .., 
c': 

I.,:; 
I.,:; 
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Key: HHW Household hazardous waste (Government-sponsored drop-off ~v~nts) 
POTW Publically Owned Treatment Plant 
Reg.Bd. Regional Water Quality Control Board (Oakland) 
"Dispose to sanitary sewer" means dispose into sink, toilet; or sanitary sewer c1ean-out connection. . 
"Dispose as trash" means dispose in dumpsters or trash containers for pickup and/or eventual disposal in landfill. 
"Dispose as hazardous waste" for business/commercial means contract with a hazardous waste hauler to remove and dispose. 

------ -- --------- - -

DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL 

Disposal Priorities Approval Disposal Priorities 

General Construction and Painting; Street and Utility Maintenance 

Excess paint (oil-based) 1. Recycle/reuse. 1. Recycle/reuse. 
2. Dispose as hazardous waste. 2. Take to HHW drop-off. 

Excess paint (water-based) 1. Recycle/reuse. 1. Recycle/reuse. 
2. Dry residue in cans, dispose as trash. 2. Dry residue in cans, dispose as trash. 
3. If volume is too much to dry, 3. If volume is too much to dry, take to 

dispose as hazardous waste. HHW drop-off 

Paint cleanup (oil-based) Wipe paint out of brushes, then: Wipe paint out of brushes, tl1en: 
1. Filter & reuse thinners, solvents. 1. Filter & reuse thinners, solvents. 
2. Dispose as hazardous waste. 2. Take to HHW drop-off. 

Paint cleanup (water-based) Wipe paint out of brushes, then: Wipe paint out of brushes, then: 
1. Rinse to sanitary sewer. 1. Rinse to sanitary sewer. 

Empty paint cans (dry) 1. Remove lids, dispose as trash. 1. Remove lids, dispose as trash. 

Paint stripping (willi solvent) 1. Dispose as hazardous waste. 1. Take to HHW drop-off. 

Building exterior cleaning (high- 1. Prevent entry into storm drain and 
presslIre water) remove offsite 

2. Wash onto dirt area, spade in 
3. Collect (e.g. mop up) and 

dischar~e to sanftarY sewer POTW 

Cleaning of building exteriors which 1. Use dry cleaning methods 
have HAZARDOUS l'vIATERIALS (e.g. 2. Contain and dispose wash water as 
mercury, lead) in paints hazardous waste (Suggestion: dry 

material fIrst to reduce volume) 
~~- - --- -- ~~- ~- --
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DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorities 

General Construction and Painting; Street and Utility Maintenance (cont'd) 

Non-hazardous paint scraping/ 1. Dry sweep, dispose as trash 
sand blasting 

HAZARDOUS paint scraping/sand blasting 1. Dry sweep, dispose as 
(e.g. marine paints or paints cont.'lining hazardous waste 
lead or (fibutyl tin) 

Soil rrom excavations during periods l. Should not be placed in street or 
when storms are forecast on paved areas 

2. Remove from site or backfill by 
end of day 

3. Cover with tarpaulin or surround 
with hay bales, or use other 
runoff controls 

4. Place filter mat over storm drain 
Note: Thoroughly sweep following removal of 
dirt in all four alternatives . 

Soil from excavations placed on paved l. Keep material out of storm conveyance 
surfaces during periods when storms are not systems and thoroughly remove via 
forecast sweeping following removal of dirt 

Cleaning streets in construction areas 1. Dry sweep and minimize tracking of -mud 
2. Use silt ponds and/or similar pollutant 

reduction techniques when flushing 
pavement 

Soil erosion, sediments l. Cover disturbed soils, use erosion 
controls, block entry to storm drain. 

2. Seed or plant immediately. 

Fresh cement, grout, mortar l. Use/reuse excess 
2. Dispose to trash 

Washwater from concrete/mortar 1. Wash onto dirt area, spade in 
(etc.) cleanup 2. Pump and remove to appropriate, 

disposal facility 
3. Settle, pump water to sanitary sewer 

Aggregate wash from driveway/patio 1. Wash onto dirt area, spade in 
COllSlnlction 2. Pump and remove to appropriate 

I disposal facility 

_. ---- ----------------------- ~-Settle, pump water to ~f ~er -------

Approval 

POTW 

Table 4.1 (Continued) 
Page 2 

RESIDENTIAL 

Disposal Priorities 

1. Dry sweep, dispose as trash 

1. Dry sweep, take to HHW drop-off 

1. Uselreuse exceSs 
2. Dispose as trash 

1. Wash onto dirt area, spade in 
2. Pump and remove to appropriate 

disposal facility 
3. Settle, pump water to sanitary sewer 

1. Wash onto dirt area, spade in 
2. Pump and remove to appropriate 

disposal facility 
_POTW ___ }. Settle, pump water to sanitary sew ----
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DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorities 

General Construction and Painting; Street and Utility Maintenance (cont'd) 

Rinsewater from concrete mixing trucks 1. Return truck to yard for rinsing 
into pond or dirt area 

2. At construction site, wash into pond 
or dirt area 

Non-hazardous construction and 1. Recycle/reuse (concrete, wood, etc.) 
demolition debris 2. Dispose as trash 

Ha7.flrdolls demolition and 1. Dispose as hazardous waste 
construction debris (e.g. asbestos) 

Saw-cut slurry 1. Use dry cutting technique and sweep 
up residue 

. 2. Vacuum slurry and dispose off-site. 
3. Block storm drain or berm with low 

weir as necessary to allow most solids 
to settle. Shovel out gutters; dispose 
residue to dirt area, construction yard 
or landfill. 

Construction dewatering 1. RecyclelReuse 
(Nonturbid, uncontaminated groundwater) 2. Discharge to storm drain 

ConsLruction dewatering (Other than 1. Recycle/reuse 
ll11nturbid, uncontaminated groundwater) 2. Discharge to sanitary sewer 

3. As appropriate, treat prior to 
discharge to storm drain 

Portable toilet waste 1. Leasing company shall dispose 
to sanitary sewer at POTW 

Leaks from garbage dumpsters 1. Collect, contain leaking material. 
Eliminate leak, keep covered, 
return to leasing company for 
immediate repair 

2. If dumpster is used for liquid 
waste, use plastic liner -

Approval 

POTW 

Reg. Bd. 

POTW 

Table 4.1 (Continued) 
Page 3 

RESIDENTIAL 

Disposal Priorities 

1. Recycle/reuse (concrete, wood, etc. 
2. Dispose as trash 

1. Do not attempt to remove yourself. 
Contact asbestos removal service for 
safe removal and disposal 

2. Very small amounts (less than 5 Ibs) 
may be double-wrapped in plastic and 
taken to HHW drop-off 

I 
I 
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DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorities 

General Construction and Painting; Street and Utility Maintenance (cont'd) 

Leaks from construction debris bins 1. Insure that bins are used for dry 
nonhazardous materials only 
(Suggestion: Fencing, covering help 
prevent misuse) 

Dumpster cleaning water 1. Clean at dumpster owner's facility 
and discharge waste through grease 
interceptor to sanitary sewer 

2. Clean on site and discharge through 
grease interceptor to sanitary sewer 

Cleaning driveways, paved areas * 1. Sweep and dispose as trash 
(Special Focus = Restaurant alleys Grocery (Dry cleaning only). 
dumpster areas) 2. For vehicle leaks, restaurant/grocery 

alleys, follow this 3-step process: 
a. Clean up leaks with rags or 

ahsorbents. 
h. Sweep, using granular 

~bsorbent material (cat litter). 

* Note: Local drought ordinances may 
c. Mop and dispose of mopwater to 

sanitary sewer (or collect rinsewater 
contain additional restrictions and pump to the sanitary sewer). 

3. Same as 2 above, but with rinsewater 
(2c)(no soap) discharged to storm drain. 

Steam cleaning of sidewalks, plazas * 1. Collect all water and pump to sanitary 
sewer. 

2. Follow this 3-step process: 
a. Clean oil leaks with mgs or 

adsorbents 
* Note: Local drought ordinances may b. Sweep (Use dry absorbent as needed) 

contain additional restrictions c. Use no soap, discharge to storm drain 

Potable water/line flushing 1. Deactivate chlorine by 
Hydrant testing maximizing time water will travel 

before reaching creeks 

Super-chlorinated (above 1 ppm) water 1. Discharge to sanitary sewer 
from line llushing 2. Complete dechlorination required 

before discharge to storm drain 

Approval 

P01W 

P01W 

Table 4.1 (Continued) 
Page 4 

RESIDENTIAL 

Disposal Priorities. 

1. Sweep and dispose as trash (Dry cleaning 
only). 

2. For vehicle leaks, follow Ulis 
3-step process: 
a. Clean up leaks willi rags or 

absorbents; dispose as hazardous 
waste. 

b. Sweep, using granular 
absorbent material (cat litter). 

c. Mop and dispose of mopwaler 
to sanitary sewer. 
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DISCHARGE/ACTIVITY 

Landscape/Garden Maintenance 

Pesticides 

Garden clippings 

-Tree trimming 

Swimming pool, spa, fountain water 
(emptying) 

Acid or oUler pooVspalfountain cleaning 

Swimming pool, spa filter backwash 

Vehicle Wastes 

Usee! motor oil 

Antifreeze 

Other vehicle fluids and solvents 

Automobile batteries 

Molnr home!construction trailer waste 

= 

BUSINESS/COMMERCIAL 

Disposal Priorities 

1. Use up. Rinse containers use 
rinsewater as product. Dispose 
rinsed containers as trash 

2. Dispose unused pesticide as 
hazardous waste 

1. Compost 
2. Take to Landfill 

1. Chip if necessary, before 
compo sting or recycling 

1. Do not use metal-based algicides (Le. 
Copper Sulfate) 

2. Recycle/reuse (e.g. irrigation) 
3. Determine chlorine residual = 0, wait 

24 hours and then discharge to storm drain. 

1. Neutralize and discharge to sanitary 
sewer 

I. Reuse for irrigation 
2. Dispose on dirt area 
3. Settle, dispose to sanitary sewer 

1. Use secondary containment while 
storing, send to recycler. 

, 

1. Use secondary containment while 
storing, send to recycler. 

1. Dispose as hazardous waste 

1. Send to auto battery recycler 
2. Take to Recycling Center 

1. Use holding tank. Dispose to 
sanitary sewer 

Approval 

POTW 

POTW 

Table 4.1 (Continued) 
Page 5 

RESIDENTIAL 

Disposal Priorities 

1. Use up. Rinse containers, use 
rinsewater as pesticide. Dispose 
rinsed container as trash. 

2. Take unused pesticide to HHW drop-
off 

I.· Compost 
2. Dispose as trash. 

1. Chip if necessary, before composting 
or recycling 

1. Do not use metal-based algicides (i.e. 
Copper Sulfate) 

2. Recycle/reuse (e.g. irrigation) 
3. Determine chlorine residual = 0, wait 

24 hours and then discharge to storm drain. 

1. Use for landscape irrigation 
2. Dispose on dirt area 
3. Settle, dispose to sanitary sewer 

1. Put out for curbside recycling pick.-up 
where available 

2. Take to Recycling Facility or auto 
service facility with recycling program 

3. Take to HHW events accepting motor oil 

1. Take to Recycling Facility 

1. Take to HHW event 

1. Exchange at retail outlet 
2. Take to Recycling Facility or HHW event 

where batteries are accepted 

1. Use holding tank, dispose to sanitary 
sewer. 

: 
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DISCHARGE/ACTIVITY 

Vehicle Wastes (cont'd) 

Vehicle Washing 

Mobile Vehicle Washing 

Rinsewater from dust removal at new car 
neels 

Vehicle leaks at Vehicle Repair Facilities 

Other Wastes 

Carpel cleaning solutions & other 
mobile washing services 

Roof drains 

Cooling water 
Air conditioning condensate 

Pumped groundwater, infiltration/ 
foundation drainage (contaminated) 

Fire fighting nows 

-

BUSINESS/COMMERCIAL 

DiSposal Priorities 

1. Recycle 
2. Discharge to sanitary 

sewer, never to storm drain 

1. Collect washwater and discharge to 
sanitary sewer. 

1. Discharge to sanitary sewer 
2. If rinsing dust from exterior surfaces 

from appearance purposes, use no soap 
(water only); discharge to storm drain. 

Follow this 3-step process: 
1. Clean up leaks with rags or absorbents -
2. Sweep, using granular absorbent 

material (cat litter) 
3. Mop and dispose of mopwater to 

sanitary sewer. 

1. Dispose to sanitary sewer 

1. I( roof is contaminated with 
industrial waste products, 
discharge to sanitary sewer 

2. If no contamination is present, 
discharge to storm drain 

1. Recycle/reuse 
2. Discharge to sanitary sewer 

1. Recycle/reuse (landscaping, etc.) 
2. Treat if necessary; discharge to 

sanitary sewer 
3. Treat and discharge to storm drain 

If contamination is present, Fire Dept. 
will attempt to prevent flow to stream 
or storm drain 

Approval 

POTW 

POTW 

POTW 

POTW 

POTW 

Reg. Bd. 

POTW 
Reg. Bd. 

Table 4.1 (Continued) 
Page 6 

RESIDENTIAL 

Disposal Priorities 

1. Take to Commercial Car Wash. 
2. Wash over lawn or dirt area 
3. If soap is :used, u:;e a bucket for soapy 

water and discharge remaining soapy 
water to sanitary sewer. 

1. Dispose to sanitary sewer 
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DISCHARGE/ACTIVITY 

Other Wastes (cont'd) 

Kitchen Grease 

Rcstau'rant cleaning of floor mats, 
exhnllst Ii Hers, etc. 

Clean-up wastewater from sewer back-up 

BUSINESS/COMMERCIAL 

Disposal Priorities 

1. Provide secondary containment, collect, 
send to recyler. 

2. Provide secondary containment, collect, 
send to POTW via hauler. 

1. Clean inside building with discharge 
through grease trap to sanitary sewer. 

2. Clean outside in container or bermed 
area with discharge to sanitary sewer. 

1. Follow this procedure: 
a. Block storm drain, contain, collect, 

and return spilled material to the 
sanitary sewer. 

b. Block storm drain, rinse remaining 
material to collection point and 
pump to sanitary sewer. (no rinse-
water may flow to storm drain) 

Approval 

POTW 

Table 4.1 (Continued) 
Page 7 

RESIDENTIAL 

Disposal Priorities 

1. Collect, solidify, dispose as trash 

I 
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5. BMPs FOR EROSION AND SEDIMENTATION CONTROL 

This chapter 
describes specific 
Best 
Management 
Practices (BMPs) 

for common construction activities that result in 
erosion of the construction site and the 
generation of sediment which impacts 
waterways and off':site property. Chapter 2 led 
you through the steps of identifying activities at 
your site that can cause erosion, while Chapter 
3 provided guidance with BMP selection. This 
chapter will provide you with the BMPs that 
best fit your site's needs. 

Each fact sheet contains a cover sheet with: 

• A description of the BMP 
• Suitable Applications 
• Installation! Application Criteria 
• Requirements 

Costs, including capital costs, and 
operations and maintenance (O&M) 
Maintenance (including administrative 
and staffmg) 

• Limitations 

The side bar presents information on which 
BMP objective applies, targeted constituents, 
and an indication of the level of effort and costs 
to implement. The remainder of the fact sheet 
provides further information on some or all of 
these topics, and provides references for 
additional guidel ines. 

Sizing arid design criteria for erosion and 
sedimentation control may be standardized for 
each local area. This handbook cannot develop 
specific sizing criteria for all topographies and 
climates in California. Many local agencies 
have developed such criteria and should be 
consulted before sizing specific BMPs. A 
common design storm for sizing temporary 
erosion and sedimentation controls is a two-

Construction Handbook 

Bills for Erosion and 
Sedimentation Control 

Site Planning Considerations 
ESC1 Scheduling 
ESC2 Preservation of Existing 

Vegetation 

Vegetative Stabilization 
ESClO Seeding and Planting 
ESCll Mulching 

Physical Stabilization 
ESC20 Geotextiles and Mats 
ESC21 Dust Control 
ESC22 Temporary Stream Crossing 
ESC23 Construction Road Stabilization 
ESC24 Stabilized Construction Entrance 

Diversion of Runoff 
ESC30 Earth Dike 
ESC31 Temporary Drams and Swales 
ESC32 Slope Dram 

Velocity Reduction 
ESC40 Outlet Protection 
ESC41 Check Dams 
ESC42 Slope RougheninglTerracing 

Sediment Trapping/Filtering 
ESC50 Silt Fence 
ESC51 Straw Bale Barrier 
ESC52 Sand Bag Barrier 
ESC53 Brush or Rock Filter 
ESC54 Storm Drain Inlet Protection 
ESC55 Sediment Trap 
ESC56 Sediment Basin 

year, 24-hour storm. Sizing criteria given in 
this handbook assume that such a storm would 
result in 0.042 ac-ft/ac. of runoff (0.5 inches of 
runoff). This should be appropriate for sizing 
controls in most areas. Keep in mind that these 
controls must also be able to safely contain or 
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convey storms larger than the design storm for 
erosion and sediment control. 

These BMP fact sheets are suitable for inclusion 
in many SV/PPPs for erosion and sedimentation 
control. They may be used to supplement and 
provide details for erosion and sedimentation 
controls shown on the project site map. In all 
cases, however, local erosion and sedimentation 
criteria and standards.supersede the suggested 
criteria on these fact sheets. 

BMPs fact sheets are provided for each of the 
following BMP categories, and are consistent 
with Worksheet 5 in Chapter 2. 

Construction Handbook 
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ESCl 

ESC2 

ESCiO 

ESCll 

ESC20 

ESC21 

ESC22 

ESC23 

ESC24 

ESC30 

ESC3l 

ESC32 -

ESC40 

ESC41 

ESC42 

TABLE 5.1 EROSION AND SEDIMENT CONTROL AND BMP OBJECTIVES 

------_._- ------

BMP OBJECTIVES 

PRACTICE PROTECT 
GOOD MINIMIZE STABILIZE SLOPES CONTROL CONTROL 

HOUSE· CONTAIN DISTURBED DISTURBED AND SITE INTERNAL 
DMP CATEGORY KEEPING WASTE AREA AREA CHANNELS PERIMETER EROSION 

Site Planning Considerations. 

Scheduling ./ ./ ./ ./ ./ .I .I 
Preservation of Existing Vegetation ./ ./ ./ .I 
Vegetative Stabilization 

Seeding and Planting .I .I 
Mulching ./ .I-
Physical Stabilization 

Geotextiies and Mats .I .I 
Dusl Conlrol .I .I ./ .I 
Temporary SlferuTI Crossing .I ./ ./ ./ 
Construction Rond Slabilization .I .I .I .I 
Stabilized Construction Entrance ./ ./ ./ ./ 
Diversion or Runoff 

Earth Dike ./ ./ ./ .I 
Tcml'Orary Drains and Swales. ./ ./ .I 
Slope Drain ,/ 
Velocity Reduction 

OuLlet Proteclion ,/ 
Check Dams (see ESC 53 also) .I 
_SI.Q~ Roughe,nillgO'crracing __ ,/ ',/ 

- ---- -------- ---- ----
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I ESC50 

ESC51 

ESC52 

ESC53 

ESC54 

ESC55 

ESC56 

. PRACTICE 
GOOD 

HOUSE. CONTAIN 
BMP CATEGORY KEEPING WASTE 

Sediment TrapplngIFllterlng 

Silt Fence 

Straw Bale Barrier 

Sand Bag Barrier 

Brush or Rock Filter 

Stonn Drain Inlet Protection 

Sediment Trap 

Sediment Basin 

BMP OllJECfIVES 

PROTECT 
MINIMIZE STABILIZE SLOPES CONTROL CONTROL 

DISTURBED DlSTURnED AND SITE INTERNAL 
AREA AREA CHANNELS PERIMETER EROSION 

~ 

.I .I 

.I .I 
.I .I .I 
.I .I .I 
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DESCRIPTION 
Sequencing the construction project to reduce the amount and duration of soil exposed to 
erosion by wind., rain, runoff, and vehicle tracking. 

SUIT ABLE APPLICATIONS 
Proper sequencing of construction activities to reduce erosion potential should be incorpo­
rated into the schedule of every construction project Use of other, more costly yet less 
effective, erosion and sedimentation controls, may often be reduced through proper 
construction sequencing. 

APPROACH 
Project design considerations: Design project to integrate into existing land contours . 
Significant regrading of a site will require more costly erosion and sedimentation 
control measures and may require that on-site drainage facilities be installed. 

Incorporate existing, natural areas: Inventory and evaluate the existing site terrain and 
vegetation. Disturbance of highly erosive natural areas (e.g., steep, unstable slope 
areas, watercourses) should be minimized., while protecting other areas may enhance 
site aesthetics. Construction should not disturb these areas (see ESC2). 

Avoid rainy periods: Schedule major grading operations during dry months. Allow 
enough time before rainfall begins to stabilize the soil with vegetation or physical 
means (see ESC 10 to 24) or to install temporary sediment trapping devices (see ESC 
50 to 56). 

Practice erosion anq sediment control year round: Erosion may be caused during dry 
seasons by "freak" rainfall, wind and vehicle tracking. Therefore, keep the site 
stabilized year-round, and retain wet season sediment trapping devices. 

Minimize soil exposed at one time! Schedule projects to disturb only small portions 
of the site at anyone time. Complete grading as soon as possible. Immediately 
stabilize the disturbed portion before grading the next portion. Practice staged 
seeding-revegetate cut and fill slopes as the work progresses. 

Trenching: Close and stabilize open trenches as soon as possible. Sequence trench­
ing projects so that most open portions of the trench are closed before new trenChing 
is begun. 

REQUIREMENTS 
Cost 

Construction scheduling to reduce erosion may increase other construction costs 
due to reduced economics of scale in pcrfonning site grading. The cost-elTec­
tivcncss of scheduling techniques should be compared with the other, less 
efrcctiye erosion anti scdimentllLion controls to achieve a cost-elTcctive baJance. 

Construction Handbook 5 - 5 

Objectives 

Targeted Pollutants 

0 Sediment 

0 Nutrients 

0 Toxic Materials 

0 Oil & Grease 

0 Floatable Materials 

0 Other Construction 
Waste 

• Ukely to Have 
Slgnlf1cant Impact 

0 Probable Low or 
Unknown Impact 

~------------------~ 
Implementation 
ReqUirements 

0 Capital Costs 

0 O&M Costs 

0 Maintenance 

0 Training 

0 Suitibility for 
Slopes >5% 

• High 0 Low 

ESC1 

Best 
Management 
Practices 
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BMP: SCHEDULING (Continue) 

LIMITATIONS 
There are no significantlimilations to the use of this BMP. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
Cmmty, Arizona - 1992. 

Erosion and Sediment Control Guidelines for Developing Areas in Texas, U.S. Department of Agriculture, Soil Conser­
vation Service, Fort Worth, Texas - 1976. 

Storm Water Management for Construction Activites. Developing Pollution Prevention Plans and Best Management 
Practices, U.S. Environmental Protection Agency, Office of Water (EPA 832-R-92-(05) - September, 1992. 

Virginia Erosion and Sediment Control Handbook, Third Edition, Virginia Department of Conservation and Recreation, 
Division of Soil and Water Conservation - 1992. 

ESC1 
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BMP: PRESERVATION OF EXISTING VEGETATION 

GENERAL DFSCRIPTION 
Carefully planned preservation of existing vegetation minimizes the potential of removing 
or injuring existing trees, vines, shrubs and/or grasses that serve as erosion controls. 

SUIT ABLE APPLICATIONS 
Areas within site where no construction activity occurs, or occurs at a later date. 
Sensitive areas where natural vegetation exist and should be preserved, such as: steep 
slopes, watercourses, and building sites in wooded areas. 

• Areas where local, state and federal government requires preservation, such as: vernal 
pools, wetlands, marshes, certain oak trees, etc. 

INSTALLATION/APPLICATION CRITERIA 
• 

• 

Clearly mark, flag or fence vegetation or areas where vegetation should be preserved . 
Prepare landscaping plans which include as much existing vegetation as possible and 
state proper care of this vegetation both during and after construction. 
Define and protect with berms, fencing, signs, etc., a setback area from vegetation to 
be preserved. Setback area size should be based on the location, species, size, age and 
potential impact of adjacent construction activities or permanent improvements. 
Propo~ landscaping plans which do not include plant species that compete with the 
existing vegetation. 
Do not locate construction traffic routes, spoil piles, etc., where significant adverse 
impact on existing vegetation may occur. 

REQUIRENIENTS 
Maintenance 

Inspection and maintenance requirements for protection of vegetation are low. 
During construction the limits of grading or disturbance should be clearly marked 
at all times. 
Irrigation or maintenance of native trees or vegetation should conform to specifi­
cations on the Landscape Plan. 

Cost 
There is little cost associated with preserving existing vebetation if properly 
planned during the project design, and may yield aesthetic benefits which 
enhance propeny values. 

LIMITATIONS 
Requires forward planning by the owner/developer, contractor and design staff. 
For sites with diverse topography, it is oftcn difficult ,md expensive to save existing 
trees while grading the site satis/"actllrily for the pl,mneLl developmcnt. 
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Objectives 

Housekeeping Practices 

Contain Waste 

Control Internal Erosion 

Targeted Pollutants 

• Sediment 

0 Nutrients 

0 Toxic Materials 

0 Oil & Grease 

0 Floatable Materials 

0 Other Construction 
Waste 

• Ukely to Have 
Significant Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
ReqUirements 

0 Capital Costs 

0 O&MCosts 

0 Maintenance 

0 Training 

• Suitability for 
Slopes >5% 

• High 0 Low 

ESC2 
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Additional Information - Preservation of Existing Vegetation 

~--------------------------------------------------------~--------------------------~, 
The best way to prevent excessive erosion is to not disturb the land. On a construction site, where extensive land 
disturbance is necessary, a reasonable BMP would be to not disturb land in sensitive areas of the site which need not be 
altered for the project to be viable (e.g., natural watercourses, steep slopes), and to design the site to incorporate particu­
larly unique or desireable existing vegetation into the site landscaping plan. Clearly marking and leaving a buffer area 
around these unique areas will both help to preserve these areas as well as take advantage of natural erosion prevention 
and sediment trapping in naturally vegetated areas. 

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 insure the survival of desirable vegetation for 
shade, beautification, and erosion protection. Mature vegetation has extensive root systems that help to hold soil in 
place, thus reducing erosion. Also, vegetation helps to keep soil from drying rapidly and becoming susceptible to 
erosion. To effectively save existing vegetation, no distuibances 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. 

The following criteria may be used for deciding which vegetation will remain on the site: 
• Aesthetic values: Consideration should be given to foliage, flowering habits, bark and crown characteristics (for 

trees). 

• Freedom from disease and rot. 
Life span of trees: Short-lived trees need not be preserved. 

• Environmental values: Habitat; screening; and buffers . 
I 

Sudden exposure: Save vegetation which grows in direct sunlight and is able to withstand radiated heat from 
proposed buildings and pavement 

• Space needed: Sufficient space must be provided between the vegetation and any structures, electric and telephone 
lines, water and sewer lines, driveways and streets. Mark trees and shrubs with bright paint or ribbon so there is no 
doubt as to which trees and shrubs are to be left and protected from damage during construction. 

Saving existing vegetation and mature trees on-site, beautifies the area and may save money by reducing new landscap­
ing requirements. Mature trees also increase property values and satisfy consumer aesthetic needs. 

Preserving and protecting existing vegetation can often result in more stable soil conditions during construction. Careful 
site planning and identification of plantings to preserve can provide erosion and sedimentation controls during construc­
tion, and contribute to the aesthetics of the development For example, in Sacramento COlIDty a tree ordinance has been 
adopted that protects the native California Oak tree. Provisions to protect the tree and its root system during construction 
must be specified in the project plans, and an area must be provided where the soil stability may not be disturbed. No 
grading or construction storage within the tree dripline is allowed. 

Installation/Application 
Building sites may be planned to integrate existing vegetation and trees. Construction impacts must be considered. 
Trench width for pipe construction projects and the location of permanent structures, such as buildings, needs to be 
considered when preserving existing vegetation, including mature trees and their root system. Native vegetation should 
be preserved since it is able to adapt to the climate. The USDA Soil Conservation Service" should be contacted about 
existing vegetation for sites throughout California. Mature trees are generally preferable to newly planted trees because 
of the greater soil stabilization provided by the extensive root system of a mature tree. 
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Additional Information - Preservation of Existing Vegetat'ion 

Methods for protecting existing vegetation and trees: 
o Stake off root system limits (drip line of tree). Some counties limit construction within 5 feet of the tree drip line. 
o Fence off the area to be preserved or along the tree drip line. 
o Flag or mark trees to remain in place. 
o Tree wells and retaining walls (permanent) help preserve existing vegetation, but must be large enough to protect the 

root system (see below). 
• For the California Oak tree, no trenching or irrigation should be allowed within the driplines of the tree, since both 

these activities are detrimental to the preservation of the tree. 
o Where grading under,trees is necessary, excavation and fill should be limited to 1 foot within the driplines. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
COlIDty, Arizona, September 1992. 

COlmty of Sacramento Tree Preservation Ordinance - September 1981. 

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

Water QUality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Ma lagement Practices, Tahoe 
Regional Planning Agency - November 1988. I 

ESC2 
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8MP: SEEDING AND PLANTING 

GENERAL DESCRIPTION 
Seeding of grasses and plantings of trees, shrubs, vines and ground covers provide long­
term stabilization of soil. In some areas, with suitable climates, grasses can be planted for 
temporary stabilization. 

SUITABLE APPLICATIONS 
Appropriate for site stabilization both during construction and post-construction. 

• Any graded/cleared areas where construction activities bave ceased. 
Open space cut and fill areas. 
Steep slopes. 

• Spoil piles. 
• Vegetated swales. 
• Landscape corridors. 

Stream banks. 

INSTALLATION/APPLICATION CRITERIA 
Type of vegetation, site and seedbed preparation, planting time, fertilization and water 
requirements should be considered for each application. 

Grasses: 
Ground preparation: fertilize and mecbanically stabilize the soil. 

.- Tolerant of short-term temperature extremes and waterlogged soil conditions. 
• Appropriate soil condi tions: shallow soil base, good draIDage, slope 2: 1 or flatter. 

Develop well and quickly from seeds. 
Mowing. irrigating, and fertilizing are vital for promoting vigorous grass growth. 

Trees and Shrubs: 
Selection Criteria: vigor, species, size, shape & wildlife food source. 
Soil conditions: select species appropriate for soil,drainage & acidity. 
Other Factors: wind/exposure, temperature extremes, and irrigation needs. 

Vines and Ground Covers: 
Ground preparation: lime and fertilizer preparation. 
Use proper seeding rates. 
Appropriate soil conditions: drainage, acidity, slopes. 
Generally avoid species requiring irrigation. 
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Objectives 

Housekeeping Practices 

Contain Waste 

Control Site Perimeter 

Control Internal Erosion 

Targeted Pollutants 

• Sediment 

~ Nutrients 

~ . Toxic Materials 

o Oil & Grease 

o Floatable Materials 

o Other Construction 
VVaste I 

• Ukely to Have 
Significant Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
ReqUirements 

~ Capital Costs 

~ O&M Costs 

~ Maintenance 

~ Training 

~ Suitability for 
Slopes >5% 

• High 0 Low 
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BMP: SEEDING AND PLANTING (Continue) 

REQUIREMENTS 

· Maintenance 

- Shrubs and trees must be adequately watered and fertilized and if needed pruned. 

- Grasses may need to be watered and mowed. 
• Cost Average annual cost for installation and maintenance (2 year useful life, source: EPA, 1992) 

- Seeding: $300 per acre, appropriate for flat slopes and stable soils. 

- Seeding with Mulching: $1,100 per acre, appropriate for moderate to steep slopes and/or erosive soils. 

- Trees, shrubs, vines, and-ground cover. Cost, applicability based on species used and terrain features. 

LIMITATIONS 

· Permanent and temporary vegetation may not be appropriate in dry periods without irrigation. 

· Fertilizer requirements may have potential to create storn water pollution if improperly applied. 

ESC10 
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Additional Information - Seeding and Planting 

Permanent seeding of grasses, sodding, and planting of trees, shrubs, vines and ground covers can provide long-term 
stabilization of soil. Permanent seeding and planting contributes to long-term site aesthetics and helps reduce erosion by 
reducing the velocity of runoff, allowing inflltration to occur, filtering sediments, and by holding soil particles in place. 

Seeding and planting should be applied as soon as fInal grading is done to all graded and cleared areas of the construc­
tion site where plant cover is ultimately desired. For example,· vegetation may be established along landscaped corridors 
and buffer wnes where they may act as fIlter strips (see TC6 in Chapter 5 of the Municipal Handbook). Additionally, 
vegetated swales, steep andlor rocky slopes and stream banks can also serve as appropriate areas for seeding and 
plantings. 

InstallatjQn!Awlication Criteria 
Application of appropriate vegetation must consider. the seedbed or plantbed, proper seasonal planting times, water 
requirements fertilizer requirements and availability of the selected vegetation within the project's region. Permanent 
plantings during the construction stage of projects require careful coordination between the local agency inspectors, 
project managers, construction managers, and landscape contractor. Protocols for coordination and implementation 
procedures regarding site access, construction staging, and short- and long-term planting areas should be developed prior 
to the construction bid process. Where possible, these protocols should be established by and remain the responsibility of 
the site owner. 

Because of the many available types of plants and ground covers and because site conditions and land use vary so widely 
within California, a set of general guidelines is included for installation/application of grasses, trees and shrubs, vines 
and ground covers. However, your local municipality, Soil Conservation Service, agricultural extention, or other 
resources should be consulted on appropriate species, planting requirements, and maintenance needs for your climate and 
soils . 

. Grasses 

Grasses, depending on the type, provide short-term soil stabilization during construction or can serve as long- term! 
permanent soil stabilization for disturbed areas. In general, grasses provide low maintenance to areas that have been 
cleared, graded and mechanically stabilized. 

Select jon: 
The selection of the grass type is determined by the climate, irrigation, mowing frequency, maintenance effort and soil­
bed conditions. Although grasSes provide quick germination and raVid growth, they also have a shallow root system and 
are not as effective in stabilizing deep soils, where trees, shrubs and deep rooted ground covers may be more appropriate. 
Several grasses are adaptable to the various California climates. The fIgure at the end of these fact sheets shows appro­
priate grasses for regions within. California. Blue grass is well adapted throughout California except for in the valley 
regions. The blue grass is found on dry, sandy soils that have good drainage. Bermuda grass, on the other hand is well 
adapted in the valley region where soils are dry, coarse and heavier. Specific seed mix andlor varieties for each site 
should be provided by an approvedlqualified plant materials specialist. 

ESC10 
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Additional Information - Seeding and Planting 

Plantine: 
The following steps should be followed to ensure established growth: 
1. Select the proper grass for the site. 
2. Prepare the seedbed; soil should be fertilized and contain good topsoil or soil at least a 2: 1 or flatter slope. 
3. Broadcast the seedings in the late fall or early spring. In the late fall, seedings should be planted by mid- September 

to have established grass by the October rainy season. 
4. Initial inigation will be required often for most grasses, with follow-up irrigation and fertilization as needed. 

Mulching may be required in dry climates or during drought years. 

Trees & Shrubs 

Selection: 
Trees and shrubs, when properly selected, are low maintenance plantings that stabilize adjacent soils, moderate the 
adjacent temperatures, fllter air pollutants, and serve as a barrier to wind. Some desirable characteristics to consider in 
selecting trees and shrubs include: vigor, species, age, size and shape, and use as a wildlife food source and habitat 

Trees and shrubs to be saved should be clearly marked so that no construction activity will take place within the dripJine 
of the plant The sites for new plantings should be evaluated. Consider the prior use of the land: adverse soil conditions 
such as poor drainage or acidity; exposure to wind; temperature extremes; location of utilities, paved areas, and security 
lighting and traffic probler IS. 

r 

Transvlantine: 
TIme of Year - Late fall through winter (November to February) is the preferred time for transplanting in most of 
California 

Preparation - Proper digging of a tree/shrub includes the conservation of as much of the root system as possible. Soil 
adhering to the roots should be damp when the tree is dug, and kept moist until re-planting. The soil ball should be 12 
inches in diameter for each inch of diameter of the trunk. 

Site preparation - Refer to landscape plans and specifications for site and soil preparation, and for ability to coordinate 
construction strategy with permanent vegetation. 

Supporting the trunk - Many newly planted trees/shrubs need artificial support to prevent excessive swaying. 

Watering - Soil around the tree should be thorougbly watered after the tree is set in place. When the soil becomes dry, 
the tree should be watered deeply, but not often. Mulching around the base of the tree is helpful in preventing roots from 
drying out. 

Vines & Ground Covers 

Selectioo: 
Vines, ground covers, and low growing plants, that can quickly spread, come in many types, colors, and growth habits. 
Some are suitable only as part of a small maintained landscape area, while some can stabilize large areas with little 
maiotenance. Flowers, which provide little long-term erosion control may be planted to add color and varietal appear­
ances. 

ESC10 
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Additional Information - Seeding and Planting 

Caution should be exercised in the non-native vegetation because of impacts to native vegetation on adjacent lands. For 
example, species that may be planted at the construction site can quickly spread and compete with originally undisturbed 
vegetation such as the California Poppy and California buckwheat, both of which complete poorly with introduced 
grasses (e.g., planting wild oats is illegal in California). In addition to stabilizing disturbed soil, vines and ground covers 
can perform the following functions: 

1. Provide attractive cover that does not need mowing. 
2. Help to define traffic areas and control pedestrian movement 

Sjte Preparation: 
Ground cOvers are plants that naturally grow very close together, causing severe competition for space nutrients and 
water. Soil for ground covers should be well prepared. The e:ntire area should be spaded, disced, or rototilled to a depth 
of six to eight inches. Two to three inches of organic material, such as good topsoil or peat, should be spread over the 
entire area 

Plantjrie:: 
The following steps will help ensure good plant growth. 

1. Make the plantings following the contours of the land. 
2. Dig the holes 1/3 larger than tIle plant root ball. 
3. Know what depth to place the TI·lants. 
4. Use good topsoil or soil mixture with a lot of organic matter. 
S. Fill bole 1/3 to 112 full, shake plants to settle soil among roots, then water. 
6. Leave saucer-shaped depression around the plant to bold water. 
7. Water thoroughly and regularly. 
8. Space plants according to the type of plant and the extent of covering desired. 

Materials: 
There are many different species of vines and ground covers from wbich to choose, but care must be taken in their 
selection. It is essential to select planting materials suited to both the intended use and specific site characteristics. The 
plants discussed in this handbook are those which are known to be adapted to California. and commonly available from 
commercial nurseries. Additional information can be obtained from local nurserymen, landscape architects, and exten­
sion agents. An approved low water use plant list may be obtained from the State Department of Water Resources or the 
Soils Conservation Service. 

ReQuirements 
Maintenance 

General requirements include: 
• Grass maintenance should be minimal to none. Irrigation and regular fertilizing may be required for some types of 

grasses. Mowing is only required in areas where aesthetics or fIre hazards are a concern. 

• Young trees should receive an inch of water each week for the first two years after planting. The tree should be 
watered deeply, but not more often than once per week. 

• Transplanted trees should be fertilized on an annual basis. 

• Proper pruning, watering, and application of fertilizer is necessary to maintain healthy and vigorous shrubs. A heavy 
layer of mulch applied around the shrubs reduces weeds and retains moisture. 

• Trim old growth as needed to improve the appearance of ground covers. Most covers need once-a-year trimming to 

promote growth. ESC10 
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Additional Information - Seeding and Planting 

Limitatioos 
• Construction activities are likely to injure or kill trees unless adequate protective measures are taken. Direct contact 

by equipment is the most obvious problem; but damage is also caused by root stress from fIlling, excavation, or 
compacting too close to trees. 

• Temporary seeding can only be viable when adequate time is available for plants to grow and establish. 
• Over fertilizing of plants may cause pollution of storm water runoff. 

• Irrigation source and supply may be limiting. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Rood Control District of Maricopa 
COllllty, September 1992. 

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

Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service - January 1991. 

Kiowa Engineering, Interim Erosion and Sedimentation Control for Construction Activities, Urban Drainage and Rood 
Control District. Denver, Colorado. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981. 

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

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

Water Quality Management Plan for the Lake Taboe Region, Volume II, Handbook of Management Practices, Taboe 
Regional Planning Agency - November 1988. 
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BMP: MULCHING 

Mulching 

GENERAL DESCRIPI'ION 
Mulching is used to temporarily and permanently stabilize cleared or freshly seeded areas. 
Types of mulches include organic materials, straw, wood chips, bark or other wood fibers, 
decomposed gntn!te, and gravel. 

SUIT ABLE APPLICATIONS 
Temporary stabilization of freshly seeded and planted areas. 

Temporary stabilization during periods unsuitable for growing vegetation. 

Temporary stabilization of areas that cannot be seeded or planted (e.g., insufficient 
rain, steep slope). 

Mulches such as gravel and decomposed soils may be used as post-construction 
BMPs, particularly in arid regions. 

INSTALLATION/APPLICATION CRITERIA 
Mulch prevents erosion by protecting the soil surface and fostering growth of new 
seedings that do not stabilize by themselves. 

May be used with netting to supplement soil stabilization. 

• Apply to planting areas where slopes are 2:1 or greater. 

"0 Binders may be required for steep areas, or if wind and runoff is a problem. 
Type of mulch, binders, and application rates should be recommended by manufac­
turerlcontractor. 

REQUIREMENTS 
Maintenance 

Must be inspected weekly and after rain for damage or deterioration. 
Cost Average annual cost for installation and maintenance (3-4 month useful life, 
source: EPA, 1992) 

Straw Mulch: $7,500 per acre. 
Wood Fiber Mulch: $3,500 per acre. 
Jute Netting: $12,500 per acre. 

LIMITATIONS 
Wood fiber mulches should be used only in areas with over 20 inches annual precipi­
tation. 

Organic mulches are not permanent erosion control measures. 

Mulches tend to lower lhe soil surface temperature, and may delay germinaLion of 
some seeds. 

Pennanenl mulches for ariel regions s~ould include gravel anll llecomposed soils. 
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Additional Information - Mulching 

Mulching protects the soil from rainfall impact; increases infIltration; conserves moisture around trees, shrubs and 
seedings; prevents compaction and cracking of soil; and aids plant growth for seedings and plantings by bolding the. 
seeds, fertilizers and topsoil in place until growth occurs. Mulches include organic materials, straw, wood chips, bark or 
other wood fibers, decomposed granite and gravel. A variety of nettings or mats of organic or non-organic materials and 
chemical soil stabilization are practices that may be used conjunctively with mulching. 

Mulching may be applied to all graded and cleared areas of the construction site: 
• Areas which have been permanently seeded to assist in retaining moisture, and to hold seedings; 

• Areas which need temporary soil surface protection because seeding cannot occur due to the season; 

• Areas between trees, shrubs and certain ground covers; 

• Areas where climatic conditions require a soil moisture retention aid to avoid cracking of the soil and associated 
compaction, and require soil temperature modification. 

InstalIationlADV1ication Criteria 
Only a set of general guidelines is included for appli~tion and installation of mulching on disturbed lands because of the 
various climates, soil conditions and land uses in California Installation of mulch consists of furnishing all materials, 
preparing the soil surface and applying the mulch to all soil surface areas designated on the project plans or established 
by the site engineer. 

Materials 
Organic mulch materials, such as straw, wood chips, bark and wood fiber, have been found to be most effective where 
re-vegetation will be provided by reseeding. The choice of mulch should be based on the size of the area. site slopes, 
surface conditions such as hardness and moisture; weed growth and aVailability of mulch materials. 

wOod Fiber Mulches: Wood fiber mulches consist of specially prepared wood fiber processed to contain no growth 
germination inhibiting factors. The mulch should be from virgin wood, and be manufactured and processed so the fibers 
will remain in uniform suspension in water under agitation to form a homogenous slurry. The fiber lengths should be as 
long as possible to increase the effectiveness for erosion cOntrol. Wood fiber mulching should not be used in areas of 
extremely hot summer and late fall seasons because of fire danger. When used as a tackifier with straw mulch, wood 
fiber mulches are good for steep slopes and severe climates. The California Office of the Soils Conservation Service 
recommendS a non-toxic mulch green dye be used to provide a visual aid in metering applications. 

Wood Chips and Bark Chips: Wood and bark chips are suitable for application in landscaped areas that will not be 
closely mowed. Wood chips do not-require tacking, but do require nitrogen treatment (12 pounds/ton) to prevent nutrient I 
deficiency. Bark chips do not require additional nitrogen fertilizer. When the wood source is near the project site, wood -
and bark chips can be very inexpensive. Caution must be used in areas of steep slopes, since both wood and bark chips 
tend to wash down slopes exceeding 6 percent. 

Straw Mulch: Straw mulch is a good short-term protection most commonly used with seeding. The mulch should be 
from the current season's crop. A letter of certification from the supplier should be required to show that the straw was 
baled less than 12 months from the delivery date. Wheat or oat straw is recommended. 

Emulsified Asphalt: Asphalt i:; used to adhere the mulch to the ground surface, preventing the mulch from blowing or 
washing off. The type and quantity of asphalt used should not result in a storm water pollution problem. 

Binder: Binder should be fce flowing, noncorrosive powder produced from natural plant gum such as those marketed 
under M-Binder, M 145 Binder, or AZ-T AC. Synthetic, spray-on materials are not recommended since they tend to 
create an impervious surface, and may enter the stormwater sewer system via discharge runoff. ESC11 
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Additional Information - Mulching 

PreparatjonslMetbods and EQuipment 
Straw Mulch: Should be applied in an even, uniform manner, either by hand or by mulch blowing equipmenL Straw 
mulches must be anchored to prevent the mulch from being blown or washed off the site. Anchoring is achieved in two 
ways: 
• Crimping: The mulch is anchored by running a heavy disc with flat, dull, serrated, closely-spaced blades over the 

mulched soil Effective crimping embeds the mulch about 2 inches into the soil without completely covering it The 
disc should be run once or twice across the soil. About 2 112 tons of straw mulch per acre should be applied if the 
mulch is anchored by crimping. 

• Tacking: Achieved using a emulsified asphalt or binder either independently or followed by crimping. If tacked, 
straw mulch may be applied at a rate of 1 3/4 ton per acre, and tacked with emulsified asphalt at a rate of 500 gallons 
per acre. 

W ODd Fiber Mulch: Typically applied with a hydroseeder at a rate of about 1000 to 1500 pounds per acre, or as a slurry 
consisting of at least 150 pounds of binder, 400 pounds of wood fiber mulch, and 200 gallons of water per acre. 

Re~jUjrements 

Maintenance: MuIChed a,reas require frequent inspection for damage and df1terioration. Requirements will vary greatly 
based on the type of mulch used and the type of vegetation to be established. Vegetative mulches are usually not 
intended to be permanent; but are extended only as a base for re-seeding or re-vegetation. Where a permanent anchor for 
vegetation is required, along steep slopes or areas of higher velocity flows, then a geotextile mat or net is recommended 
(see ESC20). 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, September 1992. 

Controlling Erosion of Construction Sites, U.S. Department of Agriculture,· Soil Conservation Service, Agriculture 
Information # 347. 

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

"Environmental Criteria Manual", City of Austin, Texas. 

Guides for Erosion & Sediment Control in Caliiomia, USDA Soils Conservation Service - January 1991. 

Manual of Standards o(Erosion and Sed.iment Control Measures,Association of Bay Area Governments, June 1981. 

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

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

SLOrmwaler Management Water for the Puget Sound Basin, Washington Stale Department of Ecology, The Technical 
Manual - February 1992, Publication # 91-75. 

Water Quality Management Plan for the Lake Tahoe Region, Volume Il, Handbook of Management Practices, Tahoe 
Regional Planning Agency - November 1988. 
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8 M P: GEOTEXTILES AND MATS 

GENERAL DESCRIPTION 
Mattings made of natural or synthetic material which are used to temporarily or perma­
nently stabilize soil. 

SUITABLE APPLICATIONS 
Typically suited for post -construction site stabilization, but may be used for temporary 
stabilization of highly erosive soils. 

Channels and streams. 
Steep slopes. 

INSTALLATION/APPLICATION CRITERIA 
Mattings may be applied to disturbed soils and where existing vegetation has been 
removed. The following organic matting materials provide temporary protection until 
permanent vegetation is established, or when seasonal circumstances dictate the need for 
temporary stabilization until weather or construction delays are resolved. 

Jute mattings. 
Straw mattings. 

i 

The following synthetic mattings may be used for either temporary or post-construction 
stabilization, both with and without vegetation 

Excelsior matting. 
Glass .fiber matting. 
Staples. . 
Mulch nettings. 

REQUIREMENTS 
Maintenance 

Inspect monthly and after significant rainfall. 
Re-anchor loosened matting and replace missing matting and staples as required. 

Cost 
Relatively high compared to other BMPs. 

LIMITATIONS 
Mattings are more costly than other BMP practices, limiting their use to areas where 
other BMPs are ineffective (e.g., channels, steep slopes). 
May deJay seed gennination, due to reduction in soil temperat.ure. 
Installation requires experienced contractor to ensure soil stabilization and erosion 
protection. 
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Additional Information - Geotextiles and Mats 

Mattings are used to reduce erosion from rainfall impact, hold soil in place, and absorb and hold moisture near the soil 
surface. Additionally, mattings may be used to stabilize soils until vegetation is established. This practice may be used 
alone or with a mulch during the establishment of protective cover on critical slopes (see ESCl1, Mulching). 

Suitable Aoolications 
Mattings are commonly applied on short, steep slo~s 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 fps and 6 fps is likely to 
wash out new vegetation, and in areas where the soil surface is disturbed and where existing vegetation has been re­
moved. 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 fme grained and potentially erosive. 

The following natural or synthetic mattings are commonly used: 

Jute Mat - should be cloth of a uniform plain weave of undyed and unbleached single jute yarn, 48" in width, and 
weighing an average of 1.2 pounds per linear yard of cloth with a tolerance of plus or minus five (5) percent, with 
approximately 78 warp ends per width of cloth and 41 weft ends per linear yard of cloth. The yarn should be of a loosely 
twisted construction having an average twist of not less than 1.6 turns per inch and shall not vary in thickness by more 
than its normal diameter. 

Straw Mat - should be a machine produced mat consisting 6f70% (±3%) agriCUltural nraw and 30% (±3%) coconut 
fiber. The blanket should be of consistent thickness with the straw and coconut fiber eY(enly distributed over the entire \ __ 
area of the mat. The blanket should be covered on the top side with polypropylene netting having an approximate 5/8" x 
518" mesh containing ultraviolet additives to resist breakdown, and on the bottom with a polypropylene netting with an 
approximate .. x "mesh. The blanket should be sewn together with cotton thread. 

Excelsior Mat - should be wood excelsior, 48 inches in width plus or minus one inch and weighing 0.8 pound per square 
yard plus or minus ten percent The excelsior material should be covered with a netting to facilitate handling and to 
increase strength. 

GlasS Fiber Mattine - should be of bonded textile glass fibers with an average fiber diameter of eight to twelve microns, 
two to four inch strands of fiber bonded with phenol formaldehyde resin. Mat should be roll type, water permeable, 
minimum thickness inch, maximum thickness inch, density not less than three pounds per cubic foot 

~ for anchoring soil stabilizing materials should be Number 11 gauge wire or heavier. Their length should be six to 

ten inches, with longer staples used in loose, unstable soils. 

Other Mulch Nettine - such as paper, plastic, cotton or fiber glass matting should be installed according to the 
manufacturer's recommendations. 

InstaJJationlA0121ication Criteria 
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 and moisture; weed 
growth and availability of materials. Matting strengths and uses vary, therefore, manufacturer's specifications must be 
followed. Proper installation of mattings is critical in order to obtain firm, continuous contact with the soil. 
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·Additionallnformation - Geotextiles and Mats 

Site Preparation: After the site has been shaped and graded to the approved design, prepare a friable seed bed rela­
tively free from clods and rocks more than I inches in diameter and any foreign material that will prevent contact of the 
protective mat with the soil surface. 

Planting: Fertilize and seed in accordance with seeding specifications or other types of landscaping plans. When using 
jute matting on a seeded area, apply aprroximately half the seed before laying the mat and the remainder after laying the 
mal 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. 

Erosion Stops: Erosion stops 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 stops are placed in nlllTOW trenches six to twelve inches 
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 erosion stops should be installed and the friable seed bed 
II1:3Qe free from clods, rocks, and roots. The surface upon which 'the separation fabric will be placed should be compacted 
and finished according to the requirements of the manufacturer's recommendations. 

Most matting comes with the manufacturer's recommendations for installation. Most channels will require multiple 
widths of matting, and the matting should be unrolled starting at the upper ( nd of the channel, allowing a four inch 
overlap of mattings along the center of the channel. To secure, bury the top umds of the matting in a narrow trench, a 
minimum of six inches deep. Backflll trench and tamp firmly to conform to channel cross section. Secure with a row of 
staples about four inches down slope from the trench with staples twelve inches aparL 

Where matting crosses erosion stops, reinforce with a double row of staples at six inch spacing, using a staggered pattern 
on either side of the erosion stop. When the matting is overlapped., the discharge end of the matting liner should be 
similarly secured with a double row of staples. 

Mechanical or manuallaydown 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 equiva­
lent standards. 

Final Check: Check the following after the mating is installed: 

Make sure matting is uniformly in contact with the soil. 
All lap joints are secure. 
All staples are flush with the ground. 
All disturbed areas seeded. 

Limitations 
Properly installed mattings provide excellent erosion control but do so at relatively high cost. This high cost typically 
limits the use of matLings to areas of concentrated channel flow and 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, otherwise the material will not stabilize the soil 
and erosion will occur beneath the material. Ultraviolet protecLion may be required on some geotextiles. Malting 
strengths and uses vary; the manufacturer's specifications should be followed. 
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Additional Information - Geotextiles and Mats 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
COlDlty, September 1992. 

Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service - January 1991. 

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

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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FLOW 

Additional Information - Ge6textiles and Mats 

ANCHOR SLOT: BURY THE UP-CHANNEL END OF THE 
NET IN A 12" DEEP TRENCH. TAMP THE SOIL FIRMLY. 
ST APLE AT 12" INTER V ALS ACROSS THE NET. 

OVERLAP: OVERLAP EDGES OF THE STRIPS 
AT LEAST 4". STAPLE EVERY 12" DOWN THE 
CENTER OF THE STRIP. . 

JOINING STRIPS; INSERT THE NEW ROLL OR NET 
IN A TRENCH. AS WITH THE ANCHOR SLOT. OVERLAP 
THE UP-CHANNEL END OF THE PREVIOUS ROLL 18" AND 
TURN THE END OF THE PREVIOUS ROLL. JUST BELOW THE 
ANCHOR SLOT. LEAVING 6" OVERLAP. 

CHECK SLOTS: ON ERODIBLE SOILS OR STEEP 
SLOPES. CHECK SLOTS SHOULD BE MADE EVERY 15 FEET. 
INSERT A FOLD OF THE NET INTO A 6" TRENCH AND 
TRAMP FIRMLY. STAPLE AT 12H INTERVALS ACROSS THE 
NET. LAY THE NET SMOOTHLY ON THE SURF A CE OF THE 
SOIL - DO NOT STRETCH THE NET. AND DO NOT ALLOW 
WRINKLES. 

ANCHORING ENDS AT STRUCTURES: 
PLACE THE END OF THE NET IN 
A 12" SLOT ON THE UP-CHANNEL 
SIDE OF THE STRUCTURE. 

,.c.....---- FILL THE TRENCH AND TAMP FIRMLY. 
ROLL THE NET UP THE CHANNEL. 
PLACE 5T APLE5 AT 12" INTERV ALS 
ALONG THE ANCHOR END OF THE 
NET. 

INST ALLA TION OF NETTING AND MATTING 
ESC20 
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Additional Information - Geotextiles and Mats 

ON SHALLOW SLOPES. STRIPS 
OF NETTING MAYBE APPLIED 
ACROSS THE SLOPE. 

. _.~HAllOW 
=I~I.l,=-=rrII~~- - ~LOPE 

'~m:k~~ ~~--~.:---~' ~ ""T"T'-6-rr. . .' .' I :;:u 
I.·,,~~T' It:i I 

SECTION 

I I 

(SHALLOY' SLOPES) 

f.LJlli. 
IN DITHCHES. APPLY NETTING PARALLEL TO THE 
DIRECTION OF FLOW. USE CHECK SLOTS EVERY 
15 FEET. DO NOT JOIN STRIPS IN THE CENTER 

ON STEEP SLOPES. APPLY STRIPS 
OF NETTING PARALLEL TO THE 
DIRECTION OF FLOW AND ANCHOR 
SECURELY • 

~€ 
:al.l? I S~P€" 
~I~~ 

Uj,TEI ~=-=!rrlJ.gr::I:5I Sw;:::~:;::m;::;:;=~=l=E 
SECTION • =111= 

(STEEP SLOPE) 
PLAN 

• ~~, ~ !'. ANCHOR 

OF THE DITCH. ~ 

~ _I~~ ~IEl ~ TRENCH 

It:::~ .k~r 
'11- f" 

'I~~ 

SECTION 

FLOW 

CDITCH) 

PLAN 

\ 

BRING NETTING DOWN TO A LEVEL BEFORE 
TERMINA TING THE INST ALLA TION. TURN THE 
END UNDER 6- AND STAPLE AT 12- INTERV ALS. 

BERM 

. ~~ 
~lg:~~~ 
f~~",1,~ 

"""::II ~ 

WHERE THERE IS A BERM AT THE TOP OF 
THE SLOPE. BRING THE MATTING OVER THE 
BERM AND ANCHOR IT BEHIND THE BERM WITH 
A 12- ANCHOR TRENCH. 

r------
ESC20 
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BMP: DUST CONTROLS 

------
GENERAL DFBCRIPTION 
Dust control measures are used to stabilize soil from wind erosion, and reduce dust 
generntedby construction activities. 

SUITABLE APPLICATIONS 
Clearing and grading activities. 

Construction vehicle traffic on unpaved roads. 

Drilling and blasting activities. 

Sediment tracking onto paved roads. 

Soil and debris storage piles. 

Batch drop from front end loaders. 

Areas with unstabilized soil. 

Fmal grading/site stabilization usually is sufficient to control post-construction dust 
sources. 

JNST ALLATION/APPLICATIQN CRITERIA 
Schedule construction activities to minimize exposed area (See ESC 1). 

Quickly stabilize exposed soils using vegetation, mulching, spray-on adhesives, 
calcium chloride, sprinkling, and stonelgravellayering (See ESC 10 and 11). 

Identify and stabilize key access points prior to commencement of construction (See 
ESC 24). 

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

Direct most construction traffic to stabilized roadways within the project site (See ESC 
23). 

REQUIREMENTS 
Maintenance 

Most dust control measures require frequent, often daily, attention. 
Cost 

Installation costs for water/chemical dust suppression are low, but annual costs 

Objectives 

~eke-ePing pra~ 
Contain Waste 

Protect Slopes/Channels 

~trol Site Peri~ 

Control Internal Erosion 

Targeted Pollutants 

• Sediment 

0 Nutrients 

~ Toxic Materials 

~ Oil & t::irease 

0 Floatable Materials 

0 . Other Canstruction 
Waste 

• Uke/y to Have 
Significant Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
Req uirements 

0 Capital Costs 

Q O&M Costs 

~ Maintenance 

0 Training 

0 Suitability for 
Slopes >5% 

• High 0 Low 
may be quite high since these measures are effective for only a few hours to a few ~=========::!.I 
days. 

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

Overwatering may cause erosioIl. 

Oil should nol be used for duSl control because the oil may migrate into drainageway 
andJor seep into the soil. 

Certain chemically-treated subgrades may make soil waler repclhUlt, increasing runoff. 

Construction Handbook 5 - 25 

ESC21 

f',lan:h,1993 



Additional Information - Dust Controls 

California's mediterranean climate, with short wet seasons and long hot dry seasons, allow the soils to thoroughly dry 
out During these dry seasons, construction activities are at their peak, and disturbance and exposed areas are increas­
ingly subject to wind erosion, sediment tracking and dust generated by construction equipment 

Dust control, as a BMP, is a practice that is already in place for many construction activities. Los Angeles, the North 
Coast and Sacramento, among others have enacted dust control ordinances for constmction activities that cause dust to be 
transported beyond the construction project property line. Recently, the State Air Resources Control Board has, under the 
.authority of the Clean Air Act, started to address air quality in relation to inhalable particulate matter less than 10 microns 
(PM-IO). 90% of these small particles are considered to be dust Existing dust control regulations by local agencies, 
municipal departments, public works department, andlor public health departments are in place in some regions within 
California. For jurisdictions that have no formal dust control regulations andlor standards, Sections 10, 17 and 18 of 
CalTrans' Standard Specifications provide detailed provisions for dust control practices. 

Many local agencies require dust control in order to comply with local nuisance laws, opacity laws (visibility impair­
ment) and the requirements of the Clean Air Act. The following are measures that local agencies may have already 
implemented as requirements for dust control from contractors: 
• Construction & Gradine Permits: Require provisions for dust control plans; 
• Opacjty Emission Limits: Enforce compliance with California air pollution control laws; 
• Increase oYerall enforcement activities: Priority given to cases involving citizen complaints; 
• Majntajn Field Application Records: Require records of dust control measures from contractor, 
• St6rmwater Pollutjon Preyention Plan' (SWPPP): Integrate dust control measures into SWPPP. 

Dust Control Practices 
Dust control BMP's generally stabilize exposed surfaces and minimize activities that suspend or track dust particles. 
Table ESC21.1 shows which Dust Control BMPs apply to site conditions which cause dust. For heavily traveled and 
disturbed areas, wet suppression (watering), chemical dust suppression, gravel or asphalt surfacing, temporary gravel 
construction entrances, equipment wash-out areas, and haul truck covers can be employed as dust control applications. 
Permanent or temporary vegetation and mulChing and sand fences can be employed for areas of occasional or no con­
struction traffic. Preventive measures would include minimizing surface areas to be disturbed, limiting on-site vehicle 
traffic to 15 miles per hour, and controlling the number and activity of vehicles on a site at any given time. 

Many of the reasonably available control measures for controlling dust from construction sites can also be implemented 
as BMPs for storm water pollution prevention. Those BMPs include: 
• Pave, vegetate, or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads. 
• Provide covers for haul trucks transporting materials that contribute to dust 
• Provide for wet suppression or chemical stabilization of exposed soils. 
• Provide for rapid clean-up of sediments deposited on paved roads. Furnish stabilized construction road entrances 

and vehicle wash down areas. 
• Stabilize unpaved haul roads, parking and staging areas. Reduce speed and trips on unpaved roads. 
• Implement dust control measures for material stockpiles. 
• Prevent drainage of sediment laden storm water onto paved surfaces. 
• Stabilize abandoned const.ruction sites using vegetation or chemical stabilization methods. 
• Limit the amount of areas disturbed by clearing and earth moving operations by scheduling these activities in phases. 

For the chemical stabilization, there are many products available for chemically stabilizing gravel roadways and stock­
piles. The types of chemicals available and recommendations for their use are tabulated in Table ESC 2l.2, Commonly 
Used Chemicals for Dust Control. 
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Additional Information - Dust Controls 

In addition, there are many oilier BMPs identified in this bandbook that provide dust control including: 

• Seeding and Plantings (ESC 10) 
e Mulcbing (ESC 11) 
• Construction Road Stabilization (ESC 23) 
• Stabilized Construction Entrances (ESC 24) 

Limitations 
• Oil treated subgrades -should not be used because the oil may migrate into dnrinageways andlor seep into the soil. 

• Chemically treated subgrades may make the soil water repellant, interfering with long-term infiltration, and the 
vegetation/re-vegetation of the site. Some chemical dust suppressants may be subject to freezing and may contain 
solvents and should be handled properly. 

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

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

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 1992. 

California Air Pollution Control Laws, California Air Resources Board, 1992. 

CalTrans, Standard Specifications, Sections 10, "Dust Control"; Section 17, "Watering"; and Section 18, "Dust Pallia­
tive". 

Prospects for Attaining the State Ambient Air QUality Standards for Suspended Particulate Matter (PMI0), Visibility 
Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California Air Resources Board, April 1991. 

Sacramento County, Winterization Ordinance & Dust Control Ordmance (example). 

USD A Soil Conservation Service, "Guides for Erosion and Sediment Control". 
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TABLE ESC 21.1 DUST CONTROL BMPs FOR GIVEN SITE CONDITIONS 

------ - _.- - ---

DUST CONTROL BMPs 

Temporary Grovel MinImIze 
Wet Chemical Grovel or ConstriJcUon Haul Extent 

Pennanenl Suppression Dust Asphalt Sand EntranceslEqulpment Truck or Area 
Vegetation Mulching (Watering) SuppressIon Surfacing Fences Wash Down Covers DIsturbed 

X X X X X X 

X X X X 

X X X X 

X X X 

X X 
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X X 
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TABLE ESC 21.2 COMMONLY USED CHEMICALS FOR DUST CONTROL 

- -------

SALTS ORGANIC, NON PETROLEUM BASED 
PETROLEUM-BASED PRODUCTS I 

I 

CHEMICAL TYPES · Calcium Chloride2 • Calcium Lignosulfonate • Bunker Oil 
• Magnesium Chloride • Sodium Lignosulfonate • Asphalt Primer 

· Natural Brines • Ammonium Lignosulfonate • Emulsified Asphalt 

-LIMITATIONS Can lose effectiveness in dry Not affected by dry weather Generally effective regardless 
periods with low humidity. and low humidity. Leached of climatic conditions may 
Leaches from road in heavy rain from road in heavy rain if not pothole in wet weather. 

sufficiently cured. 

Not recommended for gravel road Best performance on gravel Best performance on gravel 
surfaces with low fines. roads with high surface fines roads with 5-10% fines. 
Recommended 10-20% fines. (10-30%) and dense compact 

surface with loose_gravel. 

. COMMENTS Calcium Chloride is popular. May Ineffective on gravel surfaces Creates a hardened crust. 
i 
I become slippery when wet on low in fines. May become 

gravel surfaces with high fines. slippery when wet on gravel 
. surfaces Wit11 high fines 
content. 

I ]vlotor oils and oil treatments are not recommended due to adverse effects on plant life and-groundwater. 

Not recommended due to adverse effects on plant life. 
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BMP: TEMPORARY STREAM CROSSING 

GENERAL DESCRIPTION 
A temporary access stream crossing is a temporary culvert, ford or bridge placed across a 
waterway to provide access for construction purposes for a period of less than one year. 
Temporary access crossings are not intended to be used to maintain traffic for the general 
public. .. 

SUIT ABLE APPLICATIONS 
Temporary stream crossings should be installed at all designated crossings of perennial 
and intermittent streams on the construction site, as well as for dry channels which may be 
significantly eroded by construction traffic. 

INST ALLATION/APPLICATION CRITERIA 
Requires knowledge of stream flows and soil strength and should be designed under the 
direction of a California registered engineer with knowledge of both hydraulics and 
construction loading requirements for structures. 

REQUIREMENTS 
Maintenance 

Inspect weekly and after each significant rainfall, including assessment of 
foundations. 
Periodically remove silt from crossings. 
Replace lost aggregate from inlets and outlets of culverts. 

Cost 
CalTrans Construction Cost Index for temporary bridge crossing is $45-$95 per 
square feet. . 

LIMITATIONS 
May be an expensive for a temporary improvemenL 
Requires other BMPs to minimize soil disturbance during installation and removal. 
Fords should only be used in dry weather. 
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Additional Information - Temporary Stream Crossing 

A temporary access stream crossing is a culvert, ford, or bridge placed across a waterway to provide access for construc- I 
tion for a period of less than one year. Temporary access crossings are not intended to be used for general public traffic. 

The purpose of this BMP is to provide a safe, erosion-free access across a stream for construction equipment Minimum 
standards and specifications for the design, construction, maintenance, and removal of the structure should be established 
by an engineer registered En C3.lifornia. Temporary stream crossings may be necessary to prevent construction equip­
ment from causing erosion of the stream and tracking sediment and Qther pollutants into the stream. 

Temporary stream crossings are used as access points to construction sites when other detour routes may be too long or 
burdensome for the construction equipment Often heavy construction equipment must cross streams or creeks, and 
detour routes may impose too many constraints such as being too narrow or poor soil strength for the equipment load­
ings. Additionally, the contractor may find a temporary stream Crossing more economical for light-duty vehicles to use 
for frequent crossings, and may have less environmental impact than construction of a temporary access road. 

InstallatiQnlAllwjcation 
Temporary access stream crossings should be sized aild installed according to the drainage design criteria of the local 
Inunicipality. Design criteria should be based on standard engineering practices for culvert design with provisions for 
minimizing impacts on disturbed crossing areas. Three types of temporary access stream crossings may be considered: 

Temwrary Access Culvert: A temporary access culvert is effective in controlling erosion but will cause erosion 
during installation and removal. A temporary culvert can be e8!sily constructed and allows for heavy equipment loads. I. 

Temwraa Access Ford: A temporary access ford provides little sediment and erosion control and is ineffective in 
controlling erosion in the stream channel. A temporary ford is the least expensive stream crossing and allows for 
maximum load limits. It also offers very low maintenance. Fords are more appropriate during the dry season and in arid 
areas of California. 

Temwrary Access Bridee: With the appropriate materials and designs, a temporary access bridge causes the least 
erosion of the stream channel crossing during its installation and removal. 

During the long summer construction season in California, rainfall is infrequent and many streams are dry. Under these 
conditions, a temporary access ford may be sufficient A ford is not appropriate if construction will continue through the 
winter rainy season, if summer thunderstorms are likely, or if the stream flows during most of the year. Temporary 
access culverts and bridges should then be considered and, if used, should be sized to pass a significant design storm 
(i.e., at least a 10-year storm). The temporary stream crossing should be protected against erosion, both to prevent 
excessive sedimentation in the stream and to prevent washout of the crossing (and, consequently, costly construction 
delays). 

Ljmjtatjons 
Special care must be taken when crossing an environmentally sensitive waterway. Oils or other potentially hazardous 
materials shall not be used for surface treatments. Street runoff should not be allowed to spill down crossing sideslopes. 
Construction in watercourses should be at or near the natural elevation of the stream bed to prevent any potential 
flooding upstream of the crossing. In addition, the following limitations may apply: 
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Additional Information - Temporary Stream Crossing 

• May be expensive temporary cost 
• Increased soil disturbance upon installation and removal 
• Temporary culverts need regular maintenance and can cause erosion if the culvert becomes clogged. 
• A temporary ford offers little if any erosion control in flowing streams and can often make erosion worse. Fords 

should only be used in the dry season on dry streams. 

Construction in waterways is subject to additional permit requirements. Contact the local municipal storm water agency 
for additional information. 

REFERENCES 
Bank and Shore Protection, CalTrans - November 1970. 

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September, 1992. 
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Additionallnformalion - Temporary Stream Crossing 
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Aqditionallnformation - Temporary Stream Crossing 

FIL TER CLOTH 

AGGREGATE APPROACH 
5 I 1 MAXIMUM, SLOPE ON ROAD 

SURF ACE FLOW DIVERTED \ . 

BY SWALE ~ \ 

AGGREGATE 

FIL TER CLOTH 

TEMPORARY ACCESS FORO ESC22 

Construdion Handbook 5 - 34 March,1993 



I 

I 

I 

. I 

I 



BMP: CONSTRUCTION ROAD STABILIZATION 

GENERAL DESCRIPTION 
Access roads, subdivision roads, parking areas, and otber on-site vehicle transportation routes 
should be stabilized immediately after grading and frequently maintained to prevent erosion 
and control dusL 

SUIT ABLE APPLICATIONS 
Temporary construction traffic. 

Pbased construction projects and off-site road access. 

Detour roads. 

Construction during wet weather. 

INST ALLATION/APPLICATION CRITERIA 
Road should follow topographic contours to reduce erosion of the roadway. 

The roadway slope should not exceed 15 percent. 

Gravel roads should be a minimum 4-inch thick, 2-3 inch coarse aggregate base 
applied immediately after grading, or as recommended by soils engineer. 

Chemical stabilizers or water are usually required on gravel or dirt roads to prevent 
dust (see Dust Control ESC 21). 

REQUIREMENTS 
Maintenance 

Periodically apply additional aggregate on gravel roads. 
Active dirt construction roads are commonly watered three or more times per day 
during the dry season. 
Inspect weekly, and after each rain. 
Repair any eroded areas immediately. 

Cost 

Gravel construction roads are moderately expensive, but cost is often balanced by 
reductions in construction delay. 
No additional costs for dust control on construction roads should be required 
above that needed to meet local air quality requirements. 

LIMITATIONS 
The roadway must be removed or paved when construction is complete. 

Certain chemical stabilization methods may cause storm water or soil pollution and 
should not be used (see Dust Control ESC 21). 

Management of construclion traffic is suhjectto air quality control measures. Contacl 
the local air quality m,Ulagement agency. 
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Additional Information - Construction Road Stabilization 

Areas ·which are graded for construction vehicle transport and parking purposes are especially susceptible to erosion and 
dusL The exposed soil surface is continually disturbed, leaving no opportunity for vegetative stabilization. Such areas 
also tend to collect and transport runoff waters along their surfaces. During wet weather, they often become muddy 
quagmires which generate significant quantities of sediment that may pollute nearby streams or be transported off-site on 
the wheels of construction vehicles. Dirt roads can become so unstable during wet weather that they are virtually 
unusable. 

Efficient construction road stabilization not only reduces on-site erosion but can significantly speed on-site work, avoid 
instances of immobilized machinery and delivery vehicles, and generally improve site efficiency and working conditions 
during adverse weather. 

Instal lati onIAUDli cat jon Criteria 
Where feasible, alternative routes should be made for construction traffic; one for use in dry condition, the other for wet 
conditions which incorporate the measures listed for this BMP. Permanent roads and parking areas should be paved as soon 
as possible after grading. As an alternative where construction will be phased, the early application of gravel or chemical 
stabilization may solve potential erosion and stability problems. Temporary gravel roadway should be considered during the 
rainy season and/or on slopes greater than 5 percenL 

When gravel road is needed, apply a minimum 4-inch course of 2 to 4-incb crushed rock. gravel base, or crushed surfacing 
base course immediately after grading or the completion of utility installation within the right-of-way. Chemical stabilization 
may also be used upon compacted native sub-grade (see the Dust Control BMP ESC 21). These chemical controls should 
be applied per the manufacturer's directions. 

Temporary roads should follow the contour of the natural terrain to the maximum extent possible. Slope should not exceed 
15 percenL Roadways should be carefully graded to drain transversely. Provide drainage swales on each side of the roadway 
in the case of a crowned section, or one side in the case of super-elevated section. Simple gravel berms without a trench can 
also be used. 

Installed inlets should be protected to prevent sediment-laden water from entering the storm sewer system (see "Storm Drain 
Inlet Protection" ESC 54). 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, St;ptereber1992. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Junel981. 

Stonnwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical 
Manual- February 1992, Publication:# 91-75. 

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation and Recreation, Division 
of Soil and Water Conservation, 1991. 

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe 
Regional Planning Agency - November 1988. 
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GENERAL DESCRIPTION' 
The construction entrance practice is a stabilized pad of aggregate underlall with filter 
cloth located at any point where traffic will be entering or leavmg a construction site 10 or 
from a public right-of-way, street, alley, sidewalk or parking area. Stabalizmg the 
construction entrance significantly reduces the amount of sediment (dust, mud) tracked 
off-site, especially if a wasbrack mcorporated for removmg caked on sediment. 

SUITABLE APPLICATIONS 
• All points of construction ingress and egress. 
• Unpaved areas where sediment tracking occurs from site onto paved roads. 

INSTALLATION/APPLICATION CRITERIA 
Construct on level grOlrod where possible. 
Stones should be 1-3 mches. 
Minimum depth of stones should be 6 inches or as recommended by soils engineer. 
Length should be 50-foot minimum, and 30-foot mmimum width. 
Provide ample turning radii as part of entrance. 

REQUIREMENTS 
• Mamtenance 

- Inspect monthly and after each ramfall. 
- Replace gravel material when surface voids are visible. 
- Remove all sediment deposited on paved roadways within 24 hours. 
- Remove gravel and filter fabric at completion of construction 

• Cost Average annual cost for installation and maintenance (Source: EPA, 1992) 

- Without Wash Rock: $1500 each. 
- With Wash Rock: $2200 each. 

LTh1ITATIONS 
Requires periodic top dressing with additional stones. 
Should be used in conjunction with street sweeping on adjacent public right-of-way. 
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Additional Information - Stabilized Construction Entrance 

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any point where traffic will 
be entering or leaving a construction site to or from a public right-of-way, street, alley, sidewalk or parking area. The 
purpose of a stabilized construction entrance is to reduce or eliminate the tracking of sediment onto public rights-of-way 
or streets. Reducing trackout of sediments and other pollutants onto paved roads helps prevent deposition of sediments 
into local storm drains and production of airborne dUSL 

Where traffic will be entering or leaving, a stabilized construction entrance should be used at all points of construction 
. ingress and egress. NPDES permits require that appropriate measures be implemented to prevent trackout of sediments 
onto paved roadways, which is a Significant source of sediments derived from mud and dirt carryout from the unpaved 
roads and construction sites. 

Stabilized construction entrdDces are moderately effective in removing sediment from equipment leaving a construction 
site. The entrance should be build on the level grotmd. Advantages of the Stabilized Construction Entrance is that it does 
remove some sediment from equipment and serves to channel construction traffic in and out of the site at specified 
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized construction entrance. 

The aggregate for a stabilized construction entrance aprons should be 1 to 3 inches in size, washed, well-graded gravel or 
crushed rock. Minimum apron dimensions of 30 fL x 50 fL and 6 inches deep is adequate for two-way ingress/egress 
traffic. 

The entrance must be properly graded to prevent runoff from leaving the construction site. 
When wash areas are provided, washing is done on a reinforced concrete pad (if significant washing is necessary) or in 
an area stabilized with crushed stone which drains into a properly constructed sediment trap or basin (ESC 55 and 56). 
Sediment barriers are provided to prevent sediments from entering into the stormwater sewer system, ditch, or waterway. 

LimjtatjoDs 
• Construct on level groWld. 

Stabilized construction entrances are rather expensive to construct and when a wash rack is included, a sediment trap 
of some kind must also be provided to collect wash water runoff. 

• Requires periodic top dressing with additional stones. 

• Should be used in conjWlction with street sweeping on adjacent public right-of-way. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
COWlty, Arizona, September 1992. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, 
June 1981. 

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

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

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation and Recreation, Division 
of Soil and Water Conservation, 1991. 

Water Quality Management Plan for the Lake Tahoe Region, Volume Jl, Hanubook of Management 
Practices, Tahoe Regional Planning Agency - November 1988. 
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Additional Information - Stabilized Construction Entrance 
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BMP: EARTH DIKE 

= =---

GENERAL DESCRIPTION 
The temporary earth dike is a temporary berm or ridge of compacted soil, used to divert runoff 
or channel water to a desired location. 

SUITABLE APPLICATIONS 
Earth dikes are typically used to div~ concentrated runoff through disturbed areas into 
another BMP (e.g., sediment basins), to divertrunoff away from disturbed or unstable slopes, 
to divert runoff from off-site and undisturbed areas around disturbed areas, and as a 
containment for construction materials and wastes. The dikes should remain in place until the 
disturbed areas are permanently stabilized. The dikes must be on-site and must safely convey 
antiCipated flood flows. 

INSTALLATION/APPLICATION CRITERIA 
All dikes should be compacted by earth-moving equipment 
All dikes should have positive drainage to a stabilized outlet. 
Top width may be wider and side slopes may be flatter at crossings for construction 
traffic. 

• Dikes should direct sediment-laden runoff into a sediment trapping device. 
Dikes should be stabilized with vegetation, chemicals, or physical devices. 

REQUIREMENTS 
Maintenance 

Inspect periodically and after every significant rainfall; repair as necessary. 
Cost 

Costranges from $15 to $55 per foot for both earthwork and stabilization and depends 
on availability of material, site location, and access. 

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 buill 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 construcLion 
equipment. 
Earth dikes must be stabilized immediately, whicb adds cost and maintenance concerns. 
Diverted storm water may cause downstream flood damage. 
Dikes should not be constructed of soils which may be easily eroded. 
Regrading the site to remove the dike may add additional cost. 

Construction Handbook 5 - 40 

Objectives 

Housekeeping Practices 

CfQntainW~ 

Minimize Disturbed Areas 

Stabilize Disturbed Areas 

@ect S/opes/Chan~ 

<€birol Site PerimeJil;> 

~rollntemal E" 
Targeted Pollutants 

• Sediment 

0 Nutrients 

Q Toxic Materials 

Q Oil & Grease 

0 Floatable Materials 

Q Other Construction 
Waste 

• Ukely to Have 
Significant Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
Requirements 

0 Capital Costs 

0 O&MCosts 

Q Maintenance 

0 1 raining 

~ Suitability for 
Slopes >5% 

• High 0 Low 

ESC30 

l\'lan.:h, 1993 



Additional Information - Earth Dike 

The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to divert storm water to a sediment 
trapping device or 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 seeiment 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%. 

o The advantages of the temporary earth dike include the ability to handle flows from large drainage areas. 
o Once stabilized, earth dikes require relatively little maintenance. Additionally, the earth dikes are relatively inexpensive 

to install since the soil material required for construction may be available on-site, and can be constructed as part of the 
initial grading operations, while the equipment is on-site. 

o Uses on-site materials. 

InstallationlAI>ulicatjQD Criteria 
Temporary earth dikes are a practical, inexpensive BMP used to divert storm water runoff. Temporary diversion dikes should 
be installed in the following manner: 

1. All dikes should be compacted by earth-moving equipment ! 

2 All dikes should have positive drainage to an outlet 
3. All dikes should have 2: 1 side slopes, 18 inches minimum height, and a minimum top width of 24 inches. Top width 

may be wider and side slopes may be flatter at crossings for construction traffic. 
4. 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 trnp (ESC 55) or sediment basin (ESC 56)when either the dike channel or the drainage 
area above the dike are not adequately stabilized. 

5. 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 frrst rain. 

6. If riprap is used to stabilize the channel formed along the toe of the dike, the following typical specifications apply: 
CHANNEL RIPRAP 
GRADE STABILIZATION 
0.5-1.0% 4" Rock 
1.1-2.0% 6" Rock 
2.1-4.0% 8" Rock 
4.1-5.0% 8-12" Riprap 

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

8. Filter cloth may be used to cover dikes in use for long periods. 
9. Construction activity on the earth dike should be kept to a minimum. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 1992. 

"Draft - Sedimentation and Erosion Control, An Inventory of Current Practices", U.S.E.P.A., April, 1990. 
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Additional Information - Earth Dike 

Erosion and Sediment Control Handbook, SJ. Goldman, K. Jackson, T.A. Bursetynsky, PE., McGraw Hill Book 
Company. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981. 

Water Quality Management Plan for the Lake Tahoe Region, VolQIle II, Handbook of Management Practices, Tahoe 
Regional Planning Agency - November 1988. 
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Additional Information - Earth Dike 

B 

COMP ACTED FILL 

2 : 1 SLOPE 
OR FLATTER. 
BOTH SIDES 

GRADE LINE 

Construction Handbook 

REQUIREMENTS BASED ON UPSTREAM DRAINAGE AREA 

DIKE 1 DIKE 2 
(5 ACRES OR LESS) (5-10 ACRES) 

A-DIKE HEIGHT 18" 36" 

8-DIKE WIDTH 24" 36" 

C-FLOW WIDTH 4' 6' 

D-FLOW DEPTH 8" 15" 

TEMPORARY DIVERSION DIKE 
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BMP: TEMPORARY DRAINS AND SWALES 

GENERAL DESCRIPTION 
Temporary drains and swales are used to divert off-site runoff around the construction site, 
divert runoff from stabilized areas around distUIbed areas, and direct runoff into sediment 
basins or traps. 

SUIT ABLE APPLlCA nONS 
Temporary drams and swales are appropriate for diverting any upslope runoff around 
unstabilized or disturbed areas of the construction site: 

Prevent slope failures. 
Prevent damage to adjacent property. 
Prevents erosion and transport of sediments into water ways. 
Increases the potential for infiltration. 
Diverts sediment-laden runoff into sediment basins or traps. 

INSTALLATION/APPLICATION CRITERIA 
Temporary drainage swales will effectively convey runoff and avoid erosion ifbuiltproperly: 

Size temporary drainage swales using local drainage design criteria 
A permanent drainage channel must be designed by a professional engineer (see the 
local drainage design criteria for proper design). 
At a minimum, the drainlswale should conform to predevelopment drainage patterns 
and capacities. 
Construct the drainlswale with an uninterrupted, positive grade to a stabilized outlet 
Provide erosion protection or energy diSSipation measures if the flow out of the drain 
or swale can reach an erosive velocity. 

REQUIREMENTS 
Maintenance 

Inspect weekJy and after each rain. 
Repair any erosion immediately. 
Remove sediment which builds up in the swale and restricts its flow capacity. 

Cost 
The cost of a drainage swale increases with drainage area and slope. Typical. 
swales for controlling internal erosion are inexpensive. 

LIMITATIONS 
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 managemcnt rcquirc­
mCllts. 
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Additional Information - Temporary Drains and Swales 

Slopes that are formed during cut arid fill operations should be protected from erosion by runoff. A combination of a 
temporary drainage swale and an earth dike (see ESC30) at the top of a slope can safely divert runoff to a location where it 
can safely be brought to the bottom of the slope (see Pipe Slope Drain ESC32). A combination dike and swale is easily 
constructed by a single pass of a bulldozer or grader and 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/or the slopes are stabilized. 

Diversion practices concentrate the volume of 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. A swale should be stabilized 
using vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization, if significant erosion 
will occur. Any drain or swale which conveys sediment-laden runoff must be diverted into a sediment basin or trap before 
it is discharged from the site. 

IDstallationlAVlllicatiOD Criteria . \ 
Diversion drains or swales are only effective if they are properly installed. Swales are more effective than dikes because they I 
tend to be more stable. The combination bf 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, drains or swales should be designed as 
follows: 

• 
• 

• 
• 

• 

No more than 5 acres may drain to a temporary drain or swale 

Place the drain or swale above, not on, a cut and till slope 

Swale bottom width should be at least 2 ft 

Depth of the swale should be at least 18 inches 

Side slopes should be 2: 1 or flatter 

Drain or swale should be layed at a grade of at least 1 percent, but not more than 15 percent 

The swale must not be overtopped by the 100year, 24-hour 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 

Stabilize all swales immediately. Seed and mulch swales at a slope ofless than 5 percent, and use rip-rap or sod for 
swales with a slope between 5 and 15 percent 

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

The cost of swales and other diversion devices is generally included in the earthwork cost, as a separate item under 
the grading budget of the project construction contract. 

. REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 1992. 

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

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981. 

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

Water Quality Management Plan [or the Lake Tahoe Region, Volume II, Handbook o[Management 
Practices, Tahoe Regional Planning Agency - November 1988. 
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Ad9itionallnformation - Temporary Drains and Swales 

ST ABLE OUTLET REOUIRE 

3:1 OR FLATTER 

18" (MIN.J 

2' {MIN.J 

LEVEL 

CROSS SECTION 

0.5% OR STEEPER. 
DEPENDENT ON TOPOGRAPHY 

TEMPORARY DRAINAGE SWALE 
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BMP: SLOPE DRAIN 

GENERAL DESCRIPTION 
A temporary pipe or lined channel to drain the top of a slope to a stable discharge point at the 
bottom of a slope without causing erosion. . 

SUITABLE APPLICATIONS 
Where concentrated flow of surface runoff must be conveyed down a slope in order to 
prevent erosion. 
Drainage for top of slope diversion dikes or swales. 
Emergency spillway for a sediment;basin. 
Drainage for top of cutJfill slopes where water can accumulate. 

The types of slope drain can include: 
Pipe drops. 

o Flexible downdrains. 
Sectional doWndrains. 
Lined terrace drains. 

INSTALLATION/APPLICATION CRTIERIA 
Secure inlet and surround with dikes to prevent gully erosion, and anchor pipe to 
slope. 
Size to convey at least the peak of a lO-year, 24-hour storm (See local flood control 
agency for requirements). 
Stabilize outlet 

REQUIREMENTS 
Maintenance 

Structure must be inspected regularly and after storms. 
Inlet must be free of undercutting and no water should circumvent the entry. 
Outlet should not produce erosion; velocity dissipators must be maintained. 
Pipe anchors must be checked to ensure that the pipe remains anchored to the 
slope. 

Cost 
CalTrans Cost Schedule gives regional cost ranges. 

LIMITATIONS 
Maximum drainage area per slope drain is 5 acres. (For Jarge areas use a paved chute, 
rock lined channel or additional pipes.) 
Clogged slope drains will force waler around the pipe and cause slope erosion. 
Dissipation of high flow velocities at the pipe GuLlel is required lO avoid downstream 
erosion. 
Failure can result in flooding and severe erosion. 
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Additional Information - Slope Drain 

The slope drain may be a rigid pipe, such as corrugated metal, a flexible conduit, or a lined terrace drain with the inlet placed 
on the top of a slope. The drain conveys concentrat-ed runoff down to the bottom of the slope. The BMP typically is used in 
combination with a diversion control, such as a temporary dike or swale, at the top of the slope, and serves as a temporary BMP 
to reduce or eliminate slope erosion until permanent BMPs are installed and the slope is stabilized. 

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

• Emergency spillway for a sediment basin. 
• Drainage for top of cut/fill slopes where storm water can accumulate and must be conveyed down the slope. 

InstallationlAnnUcatjon Criteria 
Temporary slope draiIis are highly effective in eliminating slope erosion. Installation and maintenance requirements are small, 
especially when flexible pipe is used. General criteria: 

• Gully erosion is the major problem with slope d "aiDs. Inlet structures must be securely entrenched and compacted to avoid 
severe gully erosion. I 

• The drain must be securely anchored to the slope and must be adequately sized to carry the capacity of the design storm 
and associated forces. 

• The outlet must be stabilized with rip-rap, concrete or other type of energy dissipator, or directed into a stable sediment 
trap or basin. 

• A debris rack is recommended at the inlet, and should be encouraged for larger pipes and at the outlet as a safety device 
to prevent small children from entering the pipe. 

Materials: 
Material selection and criteria for the pipe slope drain is often established by the local municipality. Soil type, rainfall 
patterns, construction schedule, and available supply are some of the factors to be considered. The following types of 
slope drains are commonly used: 

• Rj~jd Pil>e: This type of slope drain is also known as a pipe drop. The pipe usually consists of corrugated metal pipe 
or rigid plastic pipe. The pipe is placed on undisturbed or compacted soil and secured into the slope. One foot minimum 
cover is required on the pipe, and concrete thrust blocks must be used when required by the municipality or warranted 
by the calculated thrust forces. Collars should be properly installed and secured with metal strappings or watertight 
collars. 

• Flexible ?jpe: The flexible pipe slope drain consists of a flexible conduit of heavy duty material. The conduit material 
is securely anchored into the slope and connections are watertight. The conduit should be securely fastened to the metal 
inlet and outlet conduit sections with metal strappings or water tight collars. 

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

• Concrete-lined Terrace Drain: This is a concrete channel for draining water from a terrace on a slope to the next level. 
These drains are after permenant structures which should be designed according to local drainage design criteria 

ESC32 
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Additional Information - Slope Drain 

Design: 
Unless specified by the local municipality, the capacity for temporary drains should be sufficient to handle the peak runoff 
from a 10-year, 24--hour rainfall event. The pipe size may be computed using the Rational Method or amethodestablisbed 
by the local municipality. Higher flows must be safely stored or routed to prevent any offsite concentration of flow, and any 
erosion of the slope. 

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

MlNIMUM 
PIPE DIAME1ER 

12" 
18" 
21" 
24" 
30" 

MAXIMUM 
DRAlNAGE AREA (ACRES) 

0.5 
1.5 
2.5 
3.5 
5.0 

Permanent improvements must be designed and installed if the drainage area is greater than 5 acres. 

The following additional desig n criteria should be considered: 
• Construct the pipe slope drr.rin entrance of a standard flared end section with a minimum 6-inch metal toe plate to 

prevent runoff from undercutting the pipe inlet. The slope of the entrance is usually at least 3 percent. 

• Thoroughly compact the soil around and under the pipe and entrance section. 

• Securely fasten the slope drain sections together, have gasketed watertight fittings, and securely anchored into the 
soil. 

• Secure the flared inlet section to the slope drain and have watertight connecting bands. 

• Use interceptor dikes to direct runoff into a slope drain. The height of the dike should be at least 1 foot higher at all 
points than the top of the inlet pipe. 

• If the pipe slope drain is conveying sediment-laden water, direct all flows into a sediment trap (ESC55) or sediment 
basin (ESC56). 

• Unless the pipe directly enters a sediment traplbasin, stabilize the area below the outlet with a riprap apron. 

Limitations 
Installation is critical for effective use of the pipeslo-p:e draj.n to minimize potential gully erosion. Maximum drainage area 
per pipe slope drain is 5 acres. For larger areas use a paved cbute, rock lined cbannel or additional pipes. (See the local 
municipality for drainage requirements) 

During large storms, pipe slope drains may become clogged or overcharged, forcing water around the pipe and 
causing ex treme slope erosion. 

Structures for dissipation of high flow velocities at the pipe outlet must be constructed to avoid downstream erosion. 

Failure of this type of temporary structure may result in flooding and severe erosion. 

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

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona. September 1992. 

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

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

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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Additional Information - Slope Drain 

EARTH DIKE 

RIPRAP APRON 

ST ANDARD FLARED 
ENTRANCE SECTION 
MIN. INLET SLOPE 3% 

60 

Construdinn Handbook 

SIDE SLOPE = 2:1 
EARTH DIKE 

CORRUGATED 
METAL PIPE 

4' MIN. 

AT LESS THAN 
1% SLOPE 

o 
tD 

I_ 3D + 2 

RIP RAP SHOULD CONSIST OF 6" DIAMETER STONE 
PLACED AS SHOWN AND SHOULD BE A MINIMUM 
OF 12" IN THICKNESS. 

PIPE SLOPE DRAIN (RIGID) 
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Additional Information - Slope Drain 

AL TERN ATE: 
SEDIMENT TRAP 
(SEE ESC 56) 

FLEXIBLE PIPE 

PIPE ELBOW 

WATERTIGHT 
CONNECTING 
BAND 

4' MIN e LESS 
. THAN 1% SLOPE 

SEDIMENT TRAP 

RIPRAP SHOULD CONSIST OF 6" 
DIA STONE PLACED AS SHOWN. 
DEPTH OF APRON SHOULD EOUAL 
THE PIPE DIA AND RIP RAP SHALL 
BE A MINIMUM OF 12" IN THICKNESS. 

a 
ill 

LENGTH AS 
. NECESSARY TO 

GO THRU DIKE 

H = 0+12" 

3D 

AL TERNA TIVE SEDIMENT TRAP: RIPRAP PLAN 

PIPE SLOPE DRAIN (FLEXIBLE) 
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8 M P: OUTLET PROTECTION 

GENERAL DESCRIPI'ION 
Rock outlet protection is a physical device composed of rock:, grouted riprap, or concrete 
rubble which is placed at the outlet of a pipe to prevent scour of the soil caused by high 
pipe flow velocities, and to absorb flow energy to produce non-erosive velocities. 

SUITABLE APPLICATIONS 
Wherever discharge velocities and energies at the outlets of culverts, conduits or 
channels are sufficient to erode the next downstream reach. 

• Rock outlet protection is best suited for temporary use during construction because it 
is usually less expensive and easier to install than concrete aprons or energy 
dissipators. 

A sediment trap below the pipe outlet is recommended if runoff is sediment laden. 

Permanent rock riprap protection should be designed and sized by the engineer as part 
of the culvert, conduit or channel design. 

Grouted riprap should be avoided in areas of freeze and thaw because the grout will 
break up. 

INSTALLATION/APPLICATION CRITERIA 
Rock outlet protection is effective when the rock is sized and placed properly. When this 
is accomplished, rock outlets do much to limit erosion at pipe outlets. Rock size should be 
increased for high velocity flows. General recommendations for rock size and length of 
outlet protection mat are presented in the additional information sheet. Best results are 
obtained when sound, durable, angular rock is used. CalTrans Standard Specifications or 
the local municipality can provide additional specifications for constructing outlet protec­
tion devices. 

REQUIREMENTS 
Maintenance 

Inspect after each significant rain for erosion and/or disruption of the rock, and 
repair immediately. 
Grouted or wire-tied rock riprap can minimize maintenance requirements. 

Cost 

CalTrans Cost Schedule gives regional cost ranges. 

LIMITATIONS 
Large stonns often wash away the rock outlet protection and leave the area suscep­
tible to erosion. 

Sediment captured by the rock outlet protection may be difficult to remove without 
removing the rock. 

Outlet protection may negati vely impact the chiUmcl habit.at. 
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Additional Information - Outlet Protection 

Outlet protection is needed where discharge velocities and energies at the outlets of culverts, conduits or channels are 
sufficient to erode the immediate downstream reach. This practice protects the inlet or outlet from developing small 
eroded pools (plange pools), and protects against gully erosion resulting from scouring at a culvert mouth. 

Rock outlet protection is usually less expensive and easier to install than concrete aprons or energy dissipators. It also 
serves to trap sediment and reduce flow velocities. 

As with most channel design projects., depth of flow, roughness, gradient, side slopes, discharge rate and velocity should 
be considered in the outlet design. Compliance to local and state regulations should also be considered while working in 
environmentally sensitive streambeds. General recommendations for rock size and length of outlet protection mat is 
shown in the rock outlet protection figure. Best results are obtained when sound, durable, angular rock is used. Rock 
depth and outlet protection length are governed by the discharge pipe size, but hydraulic calculations and velocities 
should be used to determine length. Your lpcal municipality or CalTrans should be consulted for appropriate sizing 
criteria in your area 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Mariposa 
County, Arizona., September 1992. 

County (If Sacramento Improvement Standards, Sacramento County - May 1989. 

Environmental Criteria Manual, City of Austin, TX, 1989. 

Erosion and Sediment Control Handbook, SJ. Goldman, K. Jackson, T.A. Bursztynsky, P .E., McGraw Hill Book 
Company, 1986. 

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

Manual of Standards of Exosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981. 

StormwaterManagement Water for the Puget Sound Basin, Washington State Department of ECology, The Technical 
Manual- February 1992, Publication # 91-75. 

Water QUality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Managemrut Practices, Tahoe 
Regional Planning Agency - November 1988. 
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Additional Information - Outlet Protection 

FILTER FABRIC SECTION A-A 

FILTER FABRIC 

PIPE OUTLET TO FLAT AREA 
WITH NO DEFINED CHANNEL 

PIPE OUTLET TO WELL-DEFINED CHANNEL 

La = LENGTH OF APRON 
do = INSIDE PIPE DIAMETER 
w = APRON WID-:-H 
d = APRON THICKNESS 

NOTES 

1, . APRON LINING MAY BE RIPRAP, 
'GROUTED RIPRAP, OR CONCRETE 

2. PIPE DIAMETER, APRON DIMENSIONS, 
AND AVERAGE ROCK SIZE FOR 
RIPRAP ARE BASED ON THE DESIGN 
FLOW RATE AND VELOCITY. La AND 
ROCK SIZE MUST BE SET TO SLOW 
THE FLOW TO NON-EROSIVE 
VELOCITIES (e.g., LESS THAN 10 fps). 
SEE CALTRANS AND LOCAL AGENCY 
DESIGN CRITERIA FOR APPROPRIATE 
SIZING CRITERIA. 

3. d = 1.5 TIMES THE MAXIMUM ROCK 
SIZE DIAMETER BUT NOT LESS THAN 6 
INCHES. 

ESC40 

PIPE OUTLET CONDITIONS e=g;;2I 
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8M P: CHECK DAMS 

GENERAL DESCRIPfION 
Small temporary dams constructed across a swale or drainage ditch. Check dams reduce 
the velocity of concentrated stormwater flows, thereby reducing erosion of the swale or 

. ditch, and promoting sedimentation behind the dam. Ifproperly anchored, brush or rock 
fIlter berms (ESC53) may be used for check dams. 

SUITABLE APPLICATIONS 
Used to prevent erosion by reducing the velocity of channel flow in small intermittent 
channels and temporary swales. I 

May also promote sedimentation behind the dam, but should not be considered to be a 
primary sediment trapping device because subsequent storms will scour and resus­
pend much of the trapped sediment. 

INSTALLATION/APPLICATION CRITERIA 
Check dams should be placed at a distance and height to allow small pools to form 
between each one. 

• Backwater from a downstream check dam should reach the toe of the upstream check 
dam. 
Major floods (2 year storm or larger) should safely flow over the check dam without 
an increase in upstream flooding or destruction of the checkdam. 
Primarily used in small, steep channels where velocities exceed 2 fps. 
Used in steep terrain where velocity reduction is required. 
A deep sump may be provided immediately upstream of the check dam to capture 
excessive sedimenL 
Check dams may be built of rocks or logs, which are secured against damage during 
significant floods. 

REQUIREMENTS 
Maintenance 

Inspect for sediment buildup behind the check dam and signs of erosion around 
the check dam after each rain. 
Remove accumulated sediment whenever it reaches one-half the sump depth. 

Cost 

See CalTrans Cost Schedule for regional cost data. 

LIMITATIONS 
Use only in small open channcls which drain J 0 acres of less. 
Not to be used in Jive stre,UTIS. 
DO not inSLall in lined or vegcLaled chanllcls. 
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Additional Information - Check Dams 

Check dams create small pools in swales and ditches whicb drain 10 acres or less. These pools reduce the velocity of 
stOlTIl water flows, thus reducing erosion of the swale!ditch. Sedimentation also occurs in these small pools, but probably 
results in little net sediment removal because of the small detention time and probable scour during longer storms. A 
sediment trap (ESC55) may be placed immediately upstream of the check dam to increase sediment removal efficiency 
(but never in a natural stream or channel). Check dams should not be placed in swales/ditches with a base flow during 
some or all of the year. 

InstallationlAvplicatioD Criteria ) .. 
Check dams must be sized and constructed correctly and maintained properly, of they will be either washed out or cause 
flooding. Check dams can be constructed of either rock or logs. Use of other natural materials available on-site that can 
withstand the storm water flow velocities is acceptable, such as pea-gravel filled in sand bags. Check dams should DQ1 be 
constructed from straw bales or silt fences, since concentrated flows quickly wasb out these materials. 

A sediment trap (ESC55) may be installed immediately upstream of the check dam, but may be of limited effectiveness 
if channel flows are large enough to scour the trap during moderate to large storms. Maximum velocity reduction is 
achieved if the toe of the upstream darn is at the same elevation as the top of the downstream darn. The center section of 
the dam should be lower than the edge sections so that the check dam will act like a weir during major floods. 

Rock cbeck darns are usually constructed of appropriately 8"-12" rock. The rock is placed either by hand or mechani­
cally, but never just dumped into the channel. The dam must completely span the ditch or swale to prevent washout The 
rock used must be large enough to stay in place given the expected design flow through the channel. 

Log check dams are usually constructed of 4 to 6-inch diameter logs. The logs should be embedded into the soil at least 
18 inches. 

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

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Mariposa 
County, Arizona, September 1992. 

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

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay" Area Governments, June 1981. 

StolTIlwater Management Water for the Puget Sound Basin, Wasbington State Department of Ecology, The Technical 
Manual ~ February 1992, Publication # 91-75. I· 
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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Additional Information - Check Dams 

4"-6" LOGS 

Construdion Handbook 

LOG CHECK DAM 

ROCK CHECK DAM 

ROCK CHECK DAM CROSS-SECTION 

L = THE OIST ANCE SUCH THAT POINTS 
A & B ARE OF EOUAL ELEVATION 

L 

SPACING BETWEEN CHECK DAMS 
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BMP: SLOPE ROUGHENINGffERRACING 

GENERAL DEFINITION 
Slope roughening/terracing creates microclimates for establishing vegetation, reduces 
runoff velocity, increases inflltration, and provides small depressions for trapping sedi­
ment 

SUIT ABLE APPLICATIONS 
Any cleared area prior to seeding and planting. 

• Required for cleared, erodible slopes steeper than 3: 1 and higher than 5 feet prior to 
seeding and planting. 

INSTALLATION/APPLICATION CRITERIA 
Slope roughening/terracing is performed in several ways: 

Stair-step grading. 
Grooving. 
Furrowing. 
Tracking. 
Rough grading. 
No grading. 

REQUIREMENTS 
Maintenance 

Inspect roughened slopes weekly and after rainfall for excessive erosion. 
Reveg-etate as quickly as possible. 

Cost (source: EPA,1992) 
Surface Roughening: Perfonned al no (e.g., rougb grading) to low (e.g., track­

. ing) cost. 
Terracing: Average annual cosl is $4 per linear fOOL (2 year useful life). 

LIMITATIONS 
Roughening is of limited effectiveness on its own, bul is used lo speed revegetation. 
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Additional Information - Slope RougheningfTerracing 

Slope rougbening/terracing creates uneven depressions, steps or grooves on the soil surface to aid in establishment of 
vegetation, reduce runoff velocity, increase inflltration, and provide for sediment trapping. 

Surface roughening may be applied to all slopes steeper than 3: 1, and greater than 5 vertical feet, providing some instant 
erosion protection on bare soil while vegetative cover is being established. It is an inexpensive, simple and short-term 
erosion control meru.ure for roadway cut slopes. 

Terracing usually is a more permanent measure used to stabilize a steep slope. Terraces should be designed by a regis­
tered professional engineer and included in the project construction plans. Local design criteria should be used. 

InstaJIationlAI!l2licatiOD 
Graded areas with smooth, hard surfaces give a false impression of "finished grading" and a job well done. It is difficult 
to establish vegetation on such surfaces due to reduced water inf:tltration and the potential for erosion. Rough slope 
surfaces with uneven soil and rocks left in place may appear unattractive or unfinished at first, but they encourage water 
infiltration, speed the establishment of vegetation, and decreased runoff velocity. Rough, loose soil surfaces give lime, 
fertilizer, and seed some natural coverage. Niches in the surface provide microclimates which generally provide a cooler 
and more favorable moisture level than hard flat surfaces; this aids seed germination. 

There are different methods for achieving a roughened soil surface on a slope, and the selection of an appropriate method 
depends upon the type of slope. Roughening methods in.::lude stair-step grading, grooving, and tracking. Factors to be 
considered in choosing a method are slope steepness, mm~'ing requirements, and whether the slope is formed by cutting 
or filling. 

1. Disturbed areas which will not require mowing may be stair -step graded. grooved, or left rough after filling. 
2. Graded areas steeper than 3: 1 sJmuld be stair-stepped with benches (See figure at end of fact sheet). The stair­

steping will help vegetation become attached and also trap soil eroded from the slopes above. Stair-step grading is 
particularly appropriate in soils containing large amounts of soft rock. Each "step" catches material which sloughs 
from above, and provides a level site where vegetation can become established. Stairs should be wide enough to 
work with standard earth moving equipment 

3. Areas which will be mowed (there areas should have slopes less ~an 3:1) may have small furrows left by disking, 
harrowing, raking, or seed-planting machinery operated on the contour. 

4. It is important to avoid excessive compacting of the soil surface when scarifying. Tracking with bulldozer treads is 
preferable to not roughening at all, but is not as effective as other forms of roughening, as the soil surface is severely 
compacted and runoff is increased. Tracking can be accomplished in a variety of ways, including "track walking," 
or driving a crawler tractor up and down the slope, in leaving a pattern of cleat imprints parallel to slope contours. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 1992. 

Handbook-of Steel, Drainage & Higbway Construction, American Iron and Steel Institute, 1983. 

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

Stonnwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Technical 
Manual- February 1992, Publication # 91-75. 
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Additional Information - Slope Rougheningrrerracing 
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BMP: SILT FENCE 

- - - -::::.. -- ~ 

GENERAL DESCRIPTION 
A silt fence is made of a fllter fabric which has been entrenched, attached to supporting 
poles., and sometimes backed by a wire fence for support. The silt fence detains sediment­
laden water, promoting sedimentation behind the fence. 

SUIT ABLE APPLICATIONS 
Along the perimeter of the site. 

Below the ~ of a cleared slope. 

Along streams and channels. 

Around temporary spoil areas. 

Across swales with catchments less than 1 acre. 

Below otber small cleared areas. 

INSTALLATION/APPLICATION 
Use principally in areas where sheet flow occurs. 
Install along a level contour. so water does not pond more than 1.5 feet at any point. 

• No more than 1 acre, 100 ft, or 0.5 cfs of concentrated flow should drain to any point 
along tbe silt fence. 
Tum ends of fence uphill. 
Provide area behind the fence for runoff to pond and sediment to settle (approx. 1200 
sq. ft per acre draining to the silt fence). 
Select filter fabric which retains 85% of the soil, by weight, based on sieve analysis, 
but is not finer than an equivalent opening size of 70. 

REQUIREMENTS 
Maintenance 

Inspect weekly and after each rmnfall. 
Repair wherever fence is damaged. 
Remove sediment when it reaches 1/3 the height of the fence. 

Cost (source: EPA,1992) 

Average annual cost for installation and maintenance (assumes 6 month useful 
life): $7 per lineal foot ($850 per drmnage acre) 

LIMITATIONS 
Do not use where 85% of the soil, by weight, passes through a No. 200 sieve because 
the filter fabric will clog. 
Do not place fence on a slope, or across any contour line. 
Do not use in st.remns, channels, or ,Ulywhcrc llow has concentrated. 
Do not use in IOCalions where panaea water may cause tlooding. 
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Additional Information - Silt Fence 

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 the fabric used, supported with wire fence. Silt fences trap sediment in 
two ways: (1) by intercepting and detaining small amounts of sediment from disturbed areas during construction opera­
tions in order to promote sedimentation behind the fence; and (2) by decreasing the velocity of low flows (up to 0.5 cis) 
in swales. 

Silt fences may be used for perimeter control, placed upstream of the point(s) of discharge of sheet flow from a site. 
They may also be used as interior controls below disturbed areas where runoff may occur in the form of sheet and rill 
erosion, and PerPendicular to minor swales or ditch lines for up to one acre contributing drainage areas. Silt fences are 
generally ineffective in locations where the flow is concentrated and are only applicable for sheet or overland flows. 

Installation/t\ruilication 
Planning: 
Silt fences are generally most effective when the following placement criteria are followed: 

• Limit the upstream drainage area to 1 acre or less when used alone or in combination with sediment basin in a larger 
site. 

• The maximum slope perpendicular to the fence line should be 1: 1. I' 
• Limit the maximum sheet or overland flow path length to any point along the fence to 100 feet 
• Limit the concentrated flows reaching the fence to 0.5 cfs. 

I 

Silt fences are preferable to straw 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 barriers, there are many instances where silt fences 
have been improperly installed. The following installation methods can improve performance and should be followed: 

• Construct the silt fence along a level contour. 
• Silt fences should remain in place until the disturbed area is permanently stabilized. 
• Provide sufficient room for runoff to pond behind the fence and to allow sediment removal equipment to pass 

between the silt fence and toes of slopes or other obstructions. About 1200 sq. ft of ponding area should be 
provided for every acre draining to the fence. 

• Turn the ends of the fllter fence uphill to prevent storm water from flowing around the fence. 
• Leave an undisturbed or stabilized area immediately downslope from the fence. 
• Do not place in live streams or intermittently flowing channels. 

Design: 
Selection of a fllter 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 will have openings large 
enough to permit drainage and prevent clogging. The following criteria is recommended for selection of the equivalent 
opening size: 

1. If 50 percent or less of the soil, by weight, will pass the U.S. standard sieve No. 200, select the EOS to retain 85 
percent 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 
[0.0083 in. (0.21 mm.)] except where direct discharge to a stream, lake, or wetland will occur, then the EOS 
should be no larger than Standard Sieve No. 100. 
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Additional Information - Silt Fence 

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 [0.0059 in. (0.15 mm.)]. If 85 percent 
or more of a soil, by weight, passes through the openings in a No. 200 sieve [0.0029 in. (0.074 mm.)] , 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 was small enough to capture the soil. 

The fence should be supported by a 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 ray inhibitors and stabilizers to provide a minimum of six months of expected usable construc­
tion life at a temperature range of O· F. to 120· F. 

Installation Guidelines: 
FIlter 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. 

Posts should be spaced a maximum of 6 feet apart and driven securely into the ground a minimum of 30 inches. 
A trench should be excavated approximately 8 inches wide and 12 inches deep,along the line of posts and upslope 
from the barrier. 
When standard strength filter fabric is used, a wire mesh support fence should be fastened securely to the upslope 
side of the posts using heavy-duty wire staples at least 1 inch long, tie wires or hog rings. The wire should extend 
into the trench a minimum of 4 inches. 
The standard strength filter fabric should be stapled or wired to the fence, and 40 inches of the fabric should extend 
into the trench. When extra-strength fIlter fabric and closer post spacing are used, the wire mesh support fence may 
be eliminated and the fIlter fabric stapled or wired directly to the posts. 
Avoid the use of joints. The fIlter fabric should be purchased in a continuous 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 
inch overlap, and both ends securely fastened to the post 
The trench should be backfIlled with compacted native material. 

ReQuirements 
Maintenance: 

Inspect monthly during dry periods and immediately after each rainfall. Repair as necessary. Sediment must be removed 
when it reaches approximately one third the height of the fence, especially if heavy rains are expected. 

FIlter fences should not be removed until the upslope area has been permanently stabilized. 

LimitatioDS 
• 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. 
Filter fences are ill2l practical where large flows of water are involved, hence the need to restrict their use to drainage 
areas of one acre or less, and flow rates of less than 0.5 cfs. 
Problems may arise from incorrect selection of pore size and/or improper insLallation. 
Do not allow water depth to exceed 1.5 ft. at any poinL 
Improperly installed fences are subject to failure from undercutting, overlapping, or collapsing. 
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Additional Information - Silt Fence 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September1992. 

Environmental Action Manual, City of Austin, Texas, 1989. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Iun 1981. 

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

Sedimentation and Erosion Control Practices, An Introductory of Current Practices (Draft), USEP A, 1~O. 

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

Water Quality Management Plan for lie Lake Tahoe Region, Volume n, Handbook of Management PracticeS, Tahoe 
Regional Planning Agency - November 1988. 
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Additional Information - Silt Fence 

2" X 4" WOOD POST. STANDARD OR BETTER OR 
EOUAL AL TERNA TE: STEEL FENCE POST 

(

FIL TER FABRIC MATERIAL 60" WIDE ROLLS. 
USE STAPLES OR WIRE RINGS TO A TT A TCH 
FABRIC TO WIRE 

2H X 2" 14 GA WIRE 
FABRIC OR EQUIV. 

~ 

FILTER FABRIC MATERIA 

2" X 2" 14 GA WIRE 
FABRIC OR EQUIV. 

FOLD & SET FILTER 
FABRIC INTO SOIL 

BACKFILL AND COMPACT THE EXCAVATED 
SOIL IN TRENCH AND ON BOTH SIDES 
OF FILTER FENCE FABRIC 

2" X 4" WOOD POST 
AL T: STEEL FENCE POSTS 

8" 

SIL T FENCE 
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BMP: STRAW BALE BARRIERS 

GENERAL DEFINITION 

~ 
~ 

A straw bale barrier consists of straw bales placed end to end along a level contour in a 
shallow trench and staked to hold them in place. The barrier detains runoff, creating a pond 
behind the barrier where sedimentation occurs. 

SUITABLE APPLICATIONS 
Along the perimeter of the site. 
Along streams and channels. 
Across swales with small catchments. 
Around temporary spoil areas. 
Below other smalL cleared areas. 

INSTALLATION/APPLICATION CRITERIA 
Use primarily in areas where sheet or rill flow occurs. 
No more than 114 acre per 100 feet of barrier should draill to the barrier. 
Install along a level contour. 
Place in a 4-inch deep trench. 
BackfIll and compact the excavated soil on the upstream face of the barrier. 
Secure each bale with two stakes. 
Leave enough area (about 1200 sq. ft. per acre) behind the barrier for runoff to pond 
(00 more than 1.5 fL depth) and sediment to settle. 

REQUIREMENTS 
Maintenance 

Inspect weekly and after each rain. 
Replace bales which have decomposed or whose bindings have broken. 
Remove sediment behind the banier when it reaches a depth of 6 inches. 

Costs (source: EPA, 1992) 
Average annual cost for installation and maintenance (assumes 3 month useful 
life): $17 per lineal foot ($6,800 per drainage acre). 

LIMITATIONS 
Straw bale baniers are not to be used for extended periods of time because they tend to 
rot and fall apart. 
Suitable only for sheet flow on slopes of 2% or flatter. 
Not appropriate for large drainage areas, limit to one acre or less. 
Straw bales lose their effecLiveness rapidly due to rotLing, thus const.ant maintenance is 
required. 
No~ recommended for concentrated flow, inlet protection, channel flow, and live 
streams. 
Bale bindings of jUle LJr c\,llOn nOl recommended. 
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BMP: STRAW BALE BARRIERS (Continue) 

• Straw bale barriers have not been as effective as expected due to improper use. These barriers have been placed in 
streams and drainageways 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. 
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·Additionallnformation - Straw Bale Barrier 

A straw bale barrier consists of a series of secured anchored bales placed to intercept sediment-laden runoff from small 
drainage areas of disturbed soil. The barrier ponds runoff and allow sediment to settle. Straw bale dikes should not be 
used for extended periods of time because they tend to rot and fall apart 

The straw bale barrier is used where there are no concentrations of water in a channel or drainageway, and where erosion 
would occur from sheet flow. These barriers are typically constructed below disturbed areas subject to sheet flow of 
runoff. 

InstallationlAllDlication 
Straw bale barriers should be used for drainage areas no more tQan 1/4 acre per 100 feet of barrier length, with no more 
than 100 ft upstream of any point along the barrier. The barrier should be placed along a level contour no greater than 
2:1. When installed and maintained according to the guidelines on.tbis fact sheet, straw bale dikes remove approximately 
67% of the sediment transported in construction site runoff. This optimum efficiency can only be achieved through 
careful maintenance, with special attention to replacing rotted or broken bales. The barrier should be constructed on a 
level contour to prevent concentration of flow against a small portion of the barrier. 

An effective straw bale barrier should be installed in' the following manner: 

1. Bales should be placed on the contour and in a row with ends tightly abutting the adjacent bales. 
2. Leave area for runoff to pond upstream of the barrier by locating barrier away from the toe of slopes. This also 

provides access for maintenance. I 

3. Each bale should be embedded in the soil a minimum of (4) inches and placed so the bindings are horizontal. Bind­
ings placed on soil will soon disintegrate and cause the barrier to fail. 

4. Bales should be securely anchored in place by either two stakes or re-bars driven through the bale. The fIrst stake in 
each bale should be driven toward the previously laid bale at an angle to force the bales together. Stakes should be 
driven flush with the bale. 

S. Backfill and compact the excavated soil along the upstream face of the barrier. 
6. Remove the barrier when it has served its usefulness so as not to block or impede storm flow or drainage. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 1992. 

"Draft - Sedimentation and Erosion Control, An Inventory of Current Practices", U.SE.P.A., April, 1990. 

"Environmental Criteria Manual", City of Austin, Texas. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, J un 1981. 

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

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

Water Quality for Construction Businesses, City of Bellevue, Washington. 

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

ESC51 

Construction Handbook 5 - 69 l\'larch. 1993 



Additional Information - Straw Bale Barrier 

COMPACTED BACKFILL 
4" VERTICAL FACE 

• PROMOTES ON SITE SEDIMENT A TION 
BY CREATING A TEMPORARY POND. 

ANGLE FIRST STAKE TOWAR 
PREVIOUSL Y LAID BALE 

FLOW 

BEDDING DETAIL 

BOUND BALES PLACED 
ON CONTOUR 

==- I 

/1 

2 2"x2" STAKES 1 112' TO 2' 
IN GROUND. DRIVE STAKES FLUSH 
WITH BALES. 

TRENCH - 4" DEEP X WIDTH 
OF BALE 

SUBSTITUTION OF STEEL BARS FOR 
WOODEN STAKES IS NOT RECOMMENDED DUE 
TO POTENTIAL FOR DAMAGING CONSTRUCTION EOUIPMENT 

ANCHORING DETAIL 

STRA W BALE BARRIERS 
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BMP: SAND BAG BARRIER 

q.I/":"'" .. .. ,..... ..:" ~ ." .. .. .. .. . ..... 
, 

GENERAL DEFINITION 
Stacking sand bags along a level contour creates a barrier which detains sediment-laden 
water, pondingwater upstream of the barrier and promoting sedimentation. 

SUITABLE APPLICATIONS 
Along the perimeter of the site. 

Check dams across streams and channels. 

Alongstrerunsandchanne~. 

Barrier for utility trenches in a channel. 

Across swales with small catchments. 

Division dike or berm. 

Below the toe of a cleared slope. 

• Create a temporary sediment trap. 

Around temporary spoil areas. 

Below other small cleared areas. 

INSTALLATION/APPLICATION CRITERIA 
May be used in drainage areas up to 5 acres. 

Install along a level contour. 

Base of sand bag barrier should be at least 48 inches wide. 

Height of sand bag barrier should be at least 18 inches high. 

4 inch PVC pipe may be installed between the top layer of sand bags to drain large 
flood flows. 

Provide area bebind barrier for runoff to pond and sediment to settle, size according to 
sediment trap BMP criteria (ESC55). 

Place hclmY the toe of a slope. 

Use sand bags large enough and sturdy enough to withstand major flooding. 

REQUIREMENTS 
Maintenance 

Inspect after each rain. 
Reshape or replace damaged sand bags immediately. 
Remove sediment when it reaches six inches in depth. 

Cost 

Sand bag baniers are more costly, but typically have a longer useful life than 
other barriers. 

LlIVlITATIONS 
Sand bags are more expensive LCJHn OLCJcr barriers, but also more durable. 

Burlap should not be uscd for sand bags. 
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Additional Information - Sand Bag Barrier 

Suitable A1212JjcatioDs I 
Sand bag berms may be used during construction activities in stream beds and utility construction in channels, tempdrary 
channel crossing for construction equipment, etc. Sand bag berms may also be installed parallel to roadway construc-
tion. Sand bag berms may also be used to create temporary sediment traps, retention basins and in place of straw bales 
or silt fences. Examples of applications include: 

• Cbeck dams across stream channels. 

• Barriers for utility trenches or other construction in a stream channel. 

• At temporary cbannei crossings. 

• May be used on a slope where straw bales and silt fences are not appropriate. 

• As a diversion dike. 

• Embankment for a temporary sediment basin or retention basin. 

• Sediment barriers near the toe of slopes. 

• At construction perimeter. 

AdYantaees 
• Provides a semi-permeable barrier in potentially wet areas. 

• More permanent than silt fences or straw bales. 

• Allows for easy relocation on site to meet changing needs during construction. 

InstallationlAI>wicatiou 
Sand bag barriers may be used for sediment trapping in locations where silt fences and straw bale barriers are not strong 
enough. In addition, sand bag barriers are appropriate to use when construction of check dams or sumps in a stream is 
undesirable. The sand bag berms can provide the same function as a check dam without disturbing the stream or 
vegetation. The sand bag berm will also allow a small Sediment retention area to be created prior to construction of final 
detention basins. For installation of a sand bag berm, the following criteria should be observed: 

Drainage Area - Up to five (5) acres. 

Height of Berm - 18 inches minimum height, measured from the top of the existing ground at the upslope toe to the 
top of the barrier. 

Width of Berm - 48 inches minimum width measured at the bottom of the barrier; 18 inches at the top. 

Sand bag Size - Length 24 to 30 inches, width 16 to 18 inches and ttickness six (6) to eight (8) inches. Weight 90 to 
125 pounds. 

Sand bag Material- Polypropylene, polyethylene or polyamide woven fabric, minimum unit weight four (4) ounces 
per square yard, mullen burst strength exceeding 300 psi and ultraviolet stability exceeding 70 percent Use of 
burlap is discouraged since it rots and deteri?rates easily. 

Grade of Sand - Coarse sand, gravel. 

Runoff water should be allowed to flow over the tops of the sand bags or through four (4) inch polyvinyl chloride 
pipes embedded below the top layer of bags. 

Area behind the sand bag barrier should be eSlablished according to sizing criteria for sediment trap BMP (ESC55). 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 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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Additional Information - Sand Bag Barrier 

FLOW 

Construction Handbook 

48" MIN 48" MIN 

CROSS-SECTION 

WOVEN FABRIC SANDBAG FILLED WITH 
COARSE SAND-MIN WEIGHT 40 LBS. 

4" PVC PIPE FOR DRAINAGE 
DEPENDING ON FIELD CONDITIONS 

24" MIN 

FRONT VIEW 

SAND BAG BERM 
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BMP: BRUSH OR ROCK FILTER 

GENERAL DEFlNITION 
A rock fllter berm is made of rock 3/4 to 3 inches in diameter and placed along a level 
contour wbere sbeet flow may be detained and ponded, promoting sedimentation. A brusb 
barrier is composed ofbrush (usually obtained during the site clearing) wrapped in fllter 
cloth and ancbored to the toe of the slope. :rr properly ancbored brusb or rock filters may be 
used for sediment trapping and velocity reduction. See Cbeck Dam BMP (ESC41) for 
more information. 

SUIT ABLE APPLICATIONS 
As cbeck dams across mildly sloped construction roads. 

Below the toe of slopes. 

Along the site perimeter. 

Along streams and cbannels. 

Around temporary spoil areas. 

Below other small cleared areas. 

At sediment traps at culvert/pipe outlets. 

INST ALLATIONI APPLICATION CRITERIA 
Use principally in areas wbere sbeet or rill flow occurs. 

For rock fllter, use larger rock and place in a staked, woven wire sbeathing if placed 
wbere concentrated flows occur. 

Install along a level contour. 

Leave area bebind berm wbere runoff can pond and sediment can settle. 

Drainage area should not exceed 5 acres. 

REQUIREMENTS 
Maintenance 

Inspect monthly and after each rainfall. 
If berm damaged, reshape and replace lost/dislodged rock. 
Remove sediments when depth reaches 113 of berm height, or 1 fL 

Cost 

Brush filter: Low to moderate cost if debris from on-site clearing and grubbing is 
used. 
Rock filter: Expensive, since off-site materials, hand construction and demolition/ 
removal are usually required. 
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BMP: BRUSH OR ROCK FILTER (Continue) 

LIMITATIONS 

· Rock berms may be difficult to remove. 

• Removal problems limit tbeir usefulness in landscaped areas. 

· Not appropriate for drainage areas greater than 5 acres. 

· Runoff will pond upstream of tbe fIlter, possibly causing flooding if sufficient space does not exist 
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Additional Information - Brush or Rock Filter 

Rock Filter 
A rock fllter consists of open graded rock installed at the toe of a slope, along the perimeter of a developing or disturbed 
area, and as a cbeckdam across construction roads. Their purpose is to intercept sediment laden runoff from disturbed 
areas of the site, allow the runoff to pond, promote sedimentation bebind the fllter, and slowly release the water as sbeet 
flow. 

Rock fllters are appropriate where a temporary measure is needed to prevent sedllnents from entering rigbt-of-ways of 
traffic areas such as near the toe of slopes., incorporated into temporary stabilized construction entrances (ESC 26), or at 
other locations along the construction site perimeter. Rock filters may also be used as cbeck dams across one or more 
lanes of construction traffic temporary roads, or unsurfaced rigbts of way subject to construction traffic. 

Advantages of the rock fllters are that they may be less costly than other temporary barriers, and are relatively efficient at 
sediment removal. 

InstaIla6QnfAvplication: 
Planning: 
• Rock fllters sbould be placed along a level contour to intercept sbeet flow. 
• Allow ample room for ponding, Sedimentation, and access by sediment removal equipment between the beIID and 

the toes of slopes. 
• Flo w througb the filter sbould occur as sbeet flow into an undisturbed or stabilized area 
• Insclllation in stream beds requires large rock, staking of woven wire sheathing, and daily inspection. 

Design & Sizing Criteria: 
The following design criteria are commonly used to construct fllters: 

• In Non-Traffic Areas: 
- Maximum flow-througb rate per square foot of filter = 60 gpm 
- Height == 18 incbes minimum 
- Top width = 24 incbes minimum 
- Side slopes = 2: 1 or flatter 
- Woven wire sbeathing (poUltry netting) is recommended in areas of concentrated flow. The wire should be 1 

incb diameter hexagonal mesb, galvanized 20 gauge. 
- Build the filter along on a level contour. 
- Rock: 3/4 to 3 inches open graded for sbeet flow, 3 to 5 incbes open graded for concenttated flow. 

• In Construction Traffic Areas: 

Heigbt == 12" maximum 
Provide multiple filters in series, spaced as shown. 

Brush Filter 

Every 300 ft on slopes less than 5 percent 
Every 200 ft on slopes 5 to 10 percent 
Every 100 ft on slopes greater than 10 percent. 

Brush filters trap and filter sediments in a manner similar to other barriers in this handbook (c.g., sill fence, straw bale 
barrier, rock filter), but have the advantage of being constructed from brush cleared from the site and usually disposed 
off-site at a CQSt. 
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Additional Information - Brush or Rock Filter 

Steps in Construction of a Brush Filter: 
1. Stack the brush at the toe of a slope or along the perimeter of the site just outside the limits of clearing and grabbing. 

The brush may be stacked up to 15 ft. high and 15 fL wide. 

2. Construct a trench 1 to 3 ft. deep immediately upslope from the brush. 

3. Place fIlter fabric over the brush fIlter and in the trench, extending 1 to 2 ft upslope of the trench. 

4. Backflll the trench with aggregate or compacted soil. The trench should be deep enough and backfill material 
sufflcient to hold the barrier in place during a storm. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, Septemberl992. 

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

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

Storm Water Pollution Plan Handbook, FrrstEdition, State of California, Department of Transportation Division of New 
Technology, Materials and Research, October 1992. 
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Additional Information - Brush or Rock Filter 

3/4" - 3" 
CRUSHED ROCK 

6' 

SECTION 

-------------------
3/4" - 3" 
CRUSHED ROCK 
GRAVEL BERM 

1.5' FOR NON TRAFFIC AREAS 
1.0' FOR TRAFFIC AREAS 

-----------

TRAFFIC AREAS 

GRA VEL FILTER BERM 
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BMP: STORM DRAIN INLET PROTECTION 

GENERAL DEFINITION 
Devices of various designs wbicb detain sediment-laden runoff and allow the sediment it to 
settle prior to discbarge into a storm drain inlet or catcb basin. 

SUIT ABLE APPLICATIONS 
Every storm drain inlet receiving sediment-laden runoff should be protected, either by 
covering the inlet or promoting sedimentation upstream of the inlet 

lNST ALLATIONI APPLICATION 
Five types of inlet protection are presented below, bowever, it is recognized that other 
effective methods and proprietary device, exist and may be selected: 

Filter Fabric Fence: Appropriate for drainage basins less than one acre with less 
than a 5 percent slope. 
Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs. 
Gravel and Wire Mesh Filter: Used on curb or drop inlets where construction 
equipment may drive over the inlet 
Sand bag barrier: Used to create a small sediment trap upstream of inlets on 
sloped, paved streets. 
Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap 

sediment (see Sediment Trap ESC 55). 
Select the appropriate type of inlet protection and design as referred to or as described 
in this fact sheel 

Use only for drainage areas smaller than one acre unless a sediment trap first intercepts 
the runoff. 

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

REQUIREMENTS 
. Maintenance 

Inspect weekly and after each rain. 
Replace clogged filler fabric or stone filters immediately. 
Remove sediment when depth exceeds half the height of the filter, or half the 
depth of the sediment trap. 
Remove as S00n as upstream soils are stabilized and streets are swepL 

Cost (source: EPA, 1992) 

Average llilllUa] cost for installation and maintenance (l year useful life) is $150 
per inlet. 
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BMP: STORM DRAIN INLET PROTECTION (Continue) 

LIMIT A TIONS 

· Drainage area should not exceed 1 acre. 

· Runoff will bypass protected inlets on slopes. 

· Ponding will occur at a protected inlet. with possible short-term flooding. 

· Straw bales are D.Q1 effective for inlet protection. 

I 
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Additional Information - Storm Drain Inlet Protection 

S lonn drain inlet protection consists of a sediment filter or an impounding area around or upstream of a stonn drain, drop inlet, 
or curb inleL This erosion and sedimentation control BMP prevents excessive sediment from entering stann drainage systems 
prior to pennanent stabilization of the disturbed area. . 

All on-site storm drain inlets should be protected. Off-site, inlets should be protected in areas where construction activity 
tracks sediment onto paved areru: or where inlets receive runoff from disturbed areas. 

Iustallatiou/Aolicatiou Criteria 
Planning 
Large amounts of sedimentmay enter the storm drain system when storm drains are installed before the upslope drainage area 
is stabilized, or where construction is adjacent to an existing storm drain. In cases of extreme sedimentloading, the storm drain 
itself may clog and lose a major portion of its capacity. To avoid these problems, it is necessary to prevent sediment from 
entering the system at the inlets. 

Inlet con trol measures presented in this handbook should not be used for inlets drainin g more than one acre. Runoff from larger 
disturbed areas should be first routed tbrougba Temporary Seifunent Trap (see ESC 56). Different types of inlet protection 
are appropriate for different applications depending on site conditions and the type of inleL Inlet protection methods not 
presented in this handbook should be approved by the local stOIm water management agency. 

<rl!neral Design and sizing criteria: 
• Grates and spaces around all inlets should be sealed to prevent se(l;page of sediment-laden water. 
• Excavate sediment sumps (where needed)l to 2 feet with 2:1 side slopes around the inlet. 

Installation procedures for filter fabric fence: 
a. Place 2 inch by 2 inch wooden stakes around the perimeter of the inlet a maximum of 3 feet apart and drive them at least 

8 inches into the ground. The stakes must be at least 3 feet long. 
b. Excavate a trench approximately 8 inches wide and 12 inches deep around the outside perimeter of the stakes. 
c. Staple the filter fabric (for materials and specifications, see Silt Fence ESC 50) to wooden stakes so that 32 inches of the 

fabric extends out and can be formed into the trench. Use beavy-duty wire staples at least one inch in length. 
d. BackfIll the trench with 3/4 inch or less washed gravel all the way around. 

Installation procedure for block and gravel fIlter: 
a. Place hardware cloth or comparable wire mesh with one-half incb openings over the drop inlet SO that the wire extends 

a minimum of 1 foot beyond each side of the inlet structure. If more than one strip is ne~ssary, overlap the strips. Place 
fIlter fabric over the wire mesh. 

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

c. Place wire mesh over the outside vertical face (open end) of the concrete blocks to prevent stone from being washed 
through the blocks. Use hardware cloth or comparable wire mesh with one half inch openings. 

d. Pile washed stone against the wire mesh to the top of the blocks. Use 3/4 to 3 inch gravel. 

Installation procedure for gravel and wire mesh filters: 
a. Place wire mesh over the drop inlet so that the wire extends a minimum of 1 foot beyond each side of the inlet structure. 

Use hardware cloth or comparable wire mesh with one-half inch openings. Ifmore than one strip of mesh is necessary, 
overlap the strips. Place filler fabric over wire mesh. 
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Additional Information - Storm Drain Inlet Protection 

b. Place 3/4 to 3 inch gravel over the filter fabric/wire mesh. The depth of the gravel should be at least 12 inches over the 
entire inlet opening (see attached figure). 

Installation procedure for sand bag barrier: 
a. Use sand bag made of geotextile fabric (not burlap), and fill with 3/4 in. rock or 1/4 in. pea gravel. 

h. Construct on gently sloping street 
c. Leave room upstream of barrier for water to pond and sediment to settle. 
d. Place several layers of sand bags--overlapping the bags and packing them tightly together. 
e. Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm (e.g., 10-year storm) should 

not overtop the curb. 

Maintenance Reauirements 
• For filter fabric fences: Inspections should be made on a regular basis, especially after large storm events. If the 

fabric becomes clogged, it should be replaced. Sediment should be removed when it reaches approximately one-half 
the height of the fence. If a sump is used, sediment should be removed when it fIlls approximately one-half the 
depth of the hole. 

• For gravel fIlters: If the gravel becomes clogged with sediment, it must be carefully removed from the inlet, and 
either cleaned or replaced. Since cleaning gravel at a construction site may be diffIcult, use the sediment-laden 
stone instead as fill and put fresh stone around the inlet 

• The inlet protection should be removed 30 days after the upslope area bas been fully stabilized. Any sediment 
around the inlet must be carefully removed and disposed. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Arizona, September 1992. 

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

Erosion and Sediment Control Handbook, S1. Goldman, K. Jackson, T.A. Bursetynsky, P.E., McGraw Hill Book 
Company .. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981. 

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

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

Storm Water Pollution Prevention Handbook, First Edition, State of California, Department of Transportation Division 
of New Technology, Materials, and Research, October 1992. 
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Additional Information - Storm Drain Inlet Protection 

STAKES 

DROP INLET WITH GRATE 

ELEVATION 

FIL TER FABRIC 

SEDIMENT LADEN 

~ 

/ 

/ 8" 
BURIED FILTER F ABRICJ 

PROFILE 

FILTER FABRIC 

W ASHED GRAVEL 

DROP INLET 

FIL TER FABRIC FENCE DROP INLET FILTER 
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Additional Information - Storm Drain Inlet Protection 

GRA VEL FIL TER-----.. 
(3/4" TO 3" GRAVEU 

SEDIMENT 

CONCRETE GUTTE 

WIRE MESH WITH 
112" OPENINGS 

FILTERED WATER 

"( CURB INLET 

GRAVEL AND WIRE MESH FILTER FOR CURB INLET 
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Additional Information - Storm Drain Inlet Protection 

SEDIMENT -LADEN RUNOFF 

REOUIRED 

. . ." .... -

STORM WATER WIT 
LARGER PARTICLES 
REMOVED 

~ .~ 
/ ~ * STORAGE VOLUME2 
~ ~ 3600 CU.FT. PER ~ ~ DISTURBED DRAINAGE. 

I "" ~ 

-
DEPTH BELQW TOP OF INLET: 
MIN " - MAX 2' 

-

LARGER PARTICLES 
SETTLE OUT 

SPECIFIC APPLICATION 

THIS METHOD OF INLET PROTECTION IS APPLICABLE WHERE HEAVY FLOWS 
ARE EXPECTED AND WHERE AN OVERFLOW CAPABILITY AND EASE OF 
MAINTENANCE ARE DESIRABLE. 

EXCA V A TED DROP INLET SEDIMENT TRAP 
ESCS-: 
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Additional Information - Storm Drain Inlet Protection 

WIRE MESH WITH 1/2" OPENINGS 

SEDIMENT 

TERED WATER 

BLOCK AND GRAVEL· FILTER AT DROP INLET 

Construction Handbook 

RUNOFF WATER 
WITH SEDIMENT 

4~ • 

3/4" TO 3" GRAVEL 
C12" MIN DEPTH) 

GRA VEL AND WIRE MESH FILTER 

FOR DROP INLET 

5 - 86 

WIRE MESH (112" 
OPENINGS) WITH 
FIL TER FABRIC 
ON TOP 
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BMP: SEDIMENT TRAP 

-
.­.-- -

GENERAL DEFINITION 

-- -.--

A sediment trap is a small, excavated or bermed area where runoff from small drainage areas 
is detained arid sediment can settle. 

SUIT ABLE APPLICATIONS 
Any disturbed area less than 5 acres. (Sediment Basins, ESC56, must be used for 
drainage areas greater than 5 acres). 

Along the perimeter of the site at locations where sediment-laden runoff is discharged 
off-site. 

Around and/or upslope from storm drain inlet protection measures. 

At any point within the site where sediment-laden runoff can enter stabilized or 
natural areas or waterways. 

INSTALLATION/APPLICATION CRITERIA 
Build outside the area to be graded ~ clearing, grubbing, and grading begin. 

Locate where the trap can be easily cleared of sediment 

Trap size depends on the type of soil, size of the drainage area, and desired sediment 
removal efficiency. 

The larger the trap, the less frequently sediment must be removed. 

The outlet of the trap must be stabilized with rock, vegetation, or another suitable 
material. 

A stable emergency spillway must be installed to safely convey major floods (see 
your local flood control agency). 

REQUIREMENTS 
Maintenance 

Remove sediment when the sediment storage zone is no more than 1 ft. from 
being full. 
Inspect weekly and after each rain. 

Cost (source: EPA, 1992) 

Average annual cost per installation and maintenance (18 month useful life) is 
$0.70 per fL3 ($1,300 per drainage acre). 

LIMITATIONS 
Only use for drainage areas up to 5 acres (see Sedimentation Basin BMP ST8 for 
larger areas). 

Only removes coarse sediment (medium silt size and larger) unless sized like a 
scuimcnLalion basin. 
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Additional Information - Sediment Trap 

A sedimenllrap is a smalllemporary ponding area, usually with a gravel outlet, formed by excavation and/or by constructing 
an earthen embankment. Its purpose is to collect and store sediment from sites cleared andJor 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 
sbould help in removing coarse sediment from runoff. The trap is a temman' measure with a design life of approximately 
6 months, and is to be maintained until the site area is permanently protected against erosion by vegetation and/or structures. 

All121jcatiOD Criteria 
Planning: 
Sediment traps should be used only for ~mall drainage areas. If the contributing drainage area is greater than 5 acres, refer 
to Sediment Basins (ST8), or subdivide the catchment area into smaller drainage basins . 

. Sediment usually must be removed from the trap after eacb rainfall event. The SWPPP should detail how this sediment is to 
be disposed of, such as for in fill areas on-site, or removal to an approved off-site dump. Sediment traps used as a perimeter 
control 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 re~mlt ina loss of life, damage to home or 
buildings, or interruption in the use of public roads or utilities. Also, sediment traps are attractive to children and can be 
dangerous. The following recommendations should be implemented to reduce risks. 

1. Install continuous fencing around the seeiment trap or pond. Consult local ordinances 
regarding requirements for maintaining heal,th and safety. 

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

Design: 
Sediment trap size depends on the type of soil, size of the drainage area, and desired sediment removal efficiency (see 
Sedimentation Basin ESC56). As a rule of thumb, the larger the basin volume the greater the sediment removal efficiency. 
Sizing criteria are typically establisbed under the local grading ordinance or equivalent. The runoff volume from a two-year, 
24-hour storm is a common design criteria for sedimentation trap. The sizing criteria below assume that this runoff volume 
is 0.042 ac-ftlac (0.5 inches of runoff). While the climatic, topographic, and soil type extremes make it difficult to establish 
a statewide standard, the following criteria should trap moderate to high amounts of sediment in most areas of California. 
• Trap settling volUlne at least 67 cu. yd. per acre. 

Trap sediment storage volume at least 33 cu. yd. per acre (note: the larger this volume, the less frequently the trap 
must be cleaned out). 

Trap length greater than twice the basin width. 
Rood volume large enougb to contain a major flood without upstream damage and overtopping the embankment. 

InstnllatjQn 
Sediment lraps can be constructed by excavating a depression in the ground or creating an impoundment with a barrier or low­
bead dam. Sediment traps sbould be installed outside the area being graded and sbould 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 I 

depressions or in small swales or drainageways. The following steps must be followed during installation. I. 
1. The area under the embankment must be cleared, grubbed, and stripped of any vegetation and root mat. The pool 

area should be cleared. 

2. 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. 
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Additional Information - Sediment Trap 

3. The trap is removed and the area stabilized wben the upslope drainage area bas been properly stabilized. 
4. All cut-and-fill slopes sbould be 3: 1 or flatter. 
5. Wben a riser is· used, all pipe joints must be watertigbt 
6. When a riser is used, at least the top two-thirds of the riser shall be perforated with l12-inch diameter boles spaced 8 inches 

vertically and 10 to 12 incbes horizontally. (See Sediment Basin, ESC56) 
7. When an earth or stone outlet is used, the outlet crest elevation should be atleast 1 foot below the top of the embankment 
8. When a crushed stone outlet is used, the crusbed stone used in the outlet should meet AASHTO M43, size No.2 or 24, 

or its equivalent such as MSHA No.2. Gravel meeting the above gradation may be used if crushed stone is not available. 

REFERENCES 
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa 
County, Rough Draft - July 1992. 

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

"Environmental Criteria Manual", City of Austin, Texas. 

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981. 

Proposed Guidance Specifying Management 11 leasures for Sources of Nonpoint Pollution in Coastal Waters, Work Group 
Working Paper, USEPA, April, 1992. I 

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

Water QUality Management Plan for the Lake Tahoe Region, Volume n, Handbook of Management Practices, Tahoe 
Regional Planning Agency - November i988. 
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BMP: SEDIMENT BASIN 

GENERAL DEFINITION 
A pond created by excavation or constructing an embankment. and designed to retain or detain 
runoff sufficiently to allow excessive sediment to settle. 

SUITABLE APPLICATIONS 
At the outlet of all disturbed watershed 10 acres or larger. 
At the outlet of smaller disturbed watersheds, as necessary. 
Where post construction detention basins will be located. 
Should be used in association with dikes, temporary channels, and pipes used to divert 
disturbed areas into the basin and undisturbed areas around the basin. 

INSTALLATION/APPLICATION 
Construct before clearing and grading work begins. 
Do IlQt locate in a stream. 

Objectives 

Housekeeping Practices 

Contain Waste 

Minimize Disturbed Areas 

Stabalize Disturbed Areas 

Protect Slopes/Channels 

Control Site Perimeter 

c:Ei.ntrollntemal Eros~ 

Targeted Pollutants 

• Sediment 

0 Nutrients 

~ Toxic Materials 

0 Oil & Grease 

0 Floatable Materials 

0 Other Construction 
Waste 

• Ukely to Have 
Significant Impact 

0 Probable Low or 

All basin sites should be located where failure of the embankment would not cause loss~=========:.J 
of life/property damage. 

Unknown Impact 

Large basins are subject to statellocal dam safety requirements. 
Securely anchor and install an anti-seep collar on the outlet pipe/riser, and provide an 
emergency spillway for passing major floods (see local flood control agency). 
The basin volume should be sized to capture runoff from a 2-year, 24-bour storm, or other 
appropriate design storms specified by the local agency. Adetention time of 24 to 40 hours 
should allow 70 to 80 percent of sediment to settle. 
The basin volume consists of two zones: 

A sediment storage zone at least 1 foot deep. 
A settling zone at least 2 feet deep. 

The length to settling depth ratio (L/SD) should be less than 200. 
The length to width ratio should be grea!er than 6: 1, orbaffles are required to prevent short 
circui ling. 

REQUIREMENTS 
Maintenance 

Inspect weekly and after each rain. 
Remove sediment where the sediment storage zone is half full. 

Cost: Average annual cost for installation and maintenance (2 year useful life, 
source: EPA, 1992) 

Basin less than 50,000 ft. 3: $0.40 per fl.3 ($700 per drainage acre) 
Basin size greater than 50,000 fl. 3: $0.20 per ft. 3 (S350 per drainage acre) 
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8M P: SEDIMENT BASIN (Continue) 

LIrvnTATIONS 
• The basin should have shallow side slopes (minimum 4:1) or be fenced to prevent drowning. 

• Sites with very fine sediments (fine silt and clay) may require longer detention times for effective sediment removal. 

• Basins in excess of 25 feet height and/or an impounding capacity of 50 ac. ft must obtain approval from Division of 
Safety of Dams. 

• Standing water may cause mosquitos or other pests to breed. 
• Basins in excess of certain depth and storage volume criteria must meet State Division of Safety of Dams (DSOD) 

and local safety requi!ements. 
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Additional Information - Sediment Basin 

A sediment basin is a controlled storm water release structure formed by excavation or by constructing an embankment of 
compacted soil across a drainageway, or other suitable location. Its purpose is to collect and store sediment from sites cleared 
and/or graded during construction or for extended periods of time before reestablishment of permanent vegetation and/or 
construction of permanent drainage structures. It is intended to trap sediment before it leaves the construction site. The basin 
is a temporary measure (with a design life of 12 to 18 months) and is to be maintained until the site area is permanently 
protected against erosion or a permanent detention basin is constructed. 

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

Many development projects in California will be required by local ordinances to provide a storm water detention basin for 
post-construction flood control, desiltation, or storm water pollution control. A temporary sediment basin maybe constructed 
by rough grading the post-construction control basins early in the project 

Sediment basins trap 70-80 percent olthe sediment which flows into them if designed according to this handbook. Therefore, 
they should be used in conjunction with erosion control practices such as temporary seeding, mulching, diversion dikes, etc., 
to reduce the amount of sediment flowing into the basin. 

InstallationlAllplicatiou Criteria 
Planning: 
To improve the effectiveness of the basin, it should be located to interceptrunoff from the largest possible amount of disturbed 
area. The best locations are generally low areas below disturbed areas. Drainage into the basin can be improved by the use 
of diversion dikes and ditches. The basin must not be located in a stream but should be located to trap sediment-laden runoff 
~ it enters the stream. The basin should Il.Q.t be located where its failure would result in the loss of life or interruption 
of the use or service of public utilities or roads. 

Design: 
• The sedimentation basin volume consists of two zones: 

- The sediment storage zone (at least 1 foot in depth). 
- A settling zone at least 2 feet in depth. 

• The sedimentation basin may be formed by partial excavation and/or by construction of a compacted embankment 
It ~y have one or more inflow points. 

• A securely anchored riser pipe with an anti-seep collar is the principal outlet., along with an emergency overflow spillway. 
A solid riser pipe with two I-inch diameter dewatering holes located at the top of the sediment storage volume on opposite 
sides of the riser pipe usually provides sufficient detention time for basins draining about 10 acres. Rock, rip-rap, or other 
suitable outlet protection is provided to reduce erosion at the riser pipe outlet 

• Settling Zone Volume 
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Additional Information - Sediment Basin 

The seWing zone volume is determined by the following equation: 

(V) = 1.2(SD)Q / V SED 

Q = design inflow based on the peak discharge from a specified design storm (e.g., a 2-year, 24-hour 
duration design storm event) from the tributary drainage area as computed using the methods 
required by the local flood control agency. Provide a minimum of 67 cubic yards of settling 
volume per acre of drainage if a design storm is not specified. 

V SED =the settling velocity of the design soil particle. The design particle chosen is medium silt (0.02mm). 
This has a settling velocity (V SED) of 0.00096 ftlsec. A1; a general rule it will not be necessary 
to design for a particle of size less than 0.02 lDIIl. esPecially since the surface area requirement 
increases dramatically for smaller particle sizes. For example, a design particle of 0.01 mm 
requires about three times the surface area of 0.02 mm. Note also that choosing V SED of 0.00096 
ftlsec equates to a surface area (SA) of 1250 sq. fL per cfs of inflow. 

SD = settling depth, which should be at least 2 fL, and no shallower than the average distance from the 
inlet to the outlet of the pond (L) divided by 200 (Le., SD> Ll200). 

Total sediment basin volume and dimension are determined as outlined below: 

a. The details shown in the attached figure may be useful in designing the sediment basin. 
b. Determine basin geometry for the sediment storage volume calculated above using a minimum of 1 ft depth and 3: 1 side 

slopes from the bottom of the basin. Note, the basin bottom is level. 
c. Extend the basin side slopes (at 3:1 max.) as necessary to obtain the settling zone volume as determined above. 
d. Adjust the geometry of the basin to effectively combine the settling zone volume and sediment storage volumes while 

preserving the depth and side slope criteria 
e. Provide an emergency spillway with a crest elevation one foot above the top of the riser pipe. 
f. The ratio between the basin length and width of the pond should either be greater than 6: 1, or baffles should 

be installed to prevent short-circuiting. 

Limitations 
Sediment traps and ponds must be installed only within the property limits. Failure of the structure must not result in loss of 
life, damage to homes or buildings, or interruption of u_se or service of public roads or utilities. Also, sediment traps and ponds 
are attractive to children and can be very dangerous. Local ordinances regarding health and safety must be adhered to. If 
fencing of the pond is required, the type of fence and its location shall be shown in the SWPPP and in the construction 
specifications. 

Generally, temporary sedimentation ponds are limited to drainage of 5 acres or more. 
Sediment ponds may be capable of trapping smaller sediment particles if additional detention time is provided. 
However, they are most effective when used in conjunction with other BMPs such as seeding or mulching. 
Ponds may become an "attractive nuisance" and care must be taken to adhere LO all safety practices. 
Sediment ponds designed according LO this handbook are only practically effective in removing sediment 
down to abouL the medi urn silt size fraction. Sediment-laden runoff with smaller size fractions (fine silt and 
clay) will pass through untreated emphasizing the need to stabilize the soil quickly. 

ESC56 

ConstructIOn H<lndbook 5 - ~J 

~
. 

Best 
Manag...,--, 
Practices 

M<ln:h, 1993 

1-

I 



-. Additional Information - Sediment Basin 
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6. MEASURING EMP PERFORMANCE 

_*4 
One of the final steps 
in the preparation of 
the Storm Water 
Pollution hevention 
Plan (SWPPP) is to 

. develop a program to 
monitor how well the BMPs work, and to 
evaluate whether additional BMPs are required. 
The construction general permit requires that a 
monitoring, inspection, and mamtenance plan 
with the following objectives be a component of 
the SWPPP: 

• To inspect BMPs annually, as well as prior 
to ang after a storm event. 

• To aid in implementation of the SWPPP. 

• To measure the effectiveness of the BMPs. 

To meet these objectives the monitoring effort 
has these elements: 

• Site inspection 
• Certification of compliance 
o BMPs monitoring 
• Record keeping 
• SWPPP review and modifications 

::,: /::::::::.;::: •. : .............. :.:.f::::·:·:· ,:.;:..:::: :.'::': .:.:.<:».: .. ::::::::: Inspections 

l:;b .• ··?~~;!~~N-fc .•• ···.r.::r .•.• · .•.•. iI.;:~~~!:!::::; ~e!~::n~~e~e~e 
,,:::::;:::,: /:::::;{:::. ,', ..•.... :.:.;.;.::.:- :::<::::;:: .. :::';.:::.::: .. :.,,:>:-:: 

IN required by the 
construction 

general permit. At the onset of a construction 
project (e.g., clearing, grubbing, earth 
movement) it may be more appropriate to 
perform inspection of the BMPs on a regular 
basis instead of just before and after a storm. 
This will allow sufficient time for any 
corrections or improvements to be made in time 
before the storm. An inspector should be 
identified in the SWPPP. Inspection can 
usually be performed as part of a regular 
construction inspection program. 

Construction Handbook 

According to the general permit, a tracking or 
follow-up procedure must follow an inspection 
which discovers deficiencies in the BMPs. 

The results of the inspection and assessment 
must be written. Include the date of the 
inspection, the person(s) who performed the 
inspection, and the observations. Inspection 
records must be retajned for three years. A 
s~ple inspeCtion form is provided at the end of 
this chapter. 

It is possible that activities may have changed 
since the last inspection, by type or location. 
These should be noted. New BMPs and 
adjustments to the SWPPP may be necessary. 

You must 
certify, based on 
the annual 
inspection, that 
your facility is in 

compliance with the requirements of the general 
permit and the SWPPP. If the inspection 
indicates you are not in compliance, you are to 
notify your Regional Water Quality Control 
Board. The notification is to identify the 
type(s) of noncompliance, the actions identified 
to come into compliance, and a time schedule to 
achieve compliance. 

The type of 
BMP~MONITORING' BMP monitoring 

"'::::~::::.::.(:::../);;:.;:>~:: :::.)::::::;}{{\::;;::.:;. ::}.::/):.:.::::. depends on 
which BMP is 
implemented. In 

the case of contractor activity BMPs the 
monitoring consists of visual inspection to 
ensure that the BMP was implemented and 
maintained according to the SWPPP. Such 
inspection would include: 

6 - 1 

• looking for evidence of spills and 
resulting clean -up procedures (e.g., 
supplies of spill cleanup material); 
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• examining integrity of containment 
structures; 

• verifying use of employees education 
programs for the various activities; 

• noting the location of activity (e.g., 
outdoor vs. indoor, concrete vs. grass); 

• verifying adequacy of trash receptacles; 
• verifying waste disposal practices (e.g., 

recycle vs. hazardous waste bins); 

Other inspection areas are described in the fact 
sheets found in Chapter 4. 

In the case of sediment and erosion control 
BMPs, the monitoring program should consist 
ot regular inspection to determine the 
following: 

Are the BMPs installed effective? 

The effectiveness of the B:MP would be based . 
on the presence of silt behind or within control 
devices, the presence of silt downstream of the 
site and signs of erosion in stabilized areas after 
a storm event. The system may be deemed 
ineffective if: 

1. Silt is present outside of the control area; 

2. Structural controls are breached or fail under 
storm events of minor Oess than 2 year, 24 
hour) intensity; 

3. Rills and gullies are present in stabilized 
slopes; 

4. Evidence of silt buildup in downstream 
storm drains· and drainage ways is apparent; 
and 

5. Controls are not maintained in accordance 
with design guidelines. 

Have drainage patterns chan£!ed? 

If the site has undergone significant grading 
operations, changing the drainage patterns, 
adjustments to the BMP controls will likely be 
required to address this change. The inspector 

rnn"trll{'linn Hl'Inrll.ook 

shall determine the extent of the drainage 
pattern changes, if the changes are addressed in 
the SWPPP and if modifications to the erosion 
and sediment controls are required to address 
this change. 

Are sediment and erosion BMPs installed 
properly? 

The SWPPP BMPs should include details or 
references to allow for the proper construction 
of structural or vegetative erosion and sediment 
control devices. The inspector should insure 
that these systems are installed according to the 
SWPPP in the proper locations. 

Are areas stabilized as quickly as possible after 
completion of construction activities in an area? 

Active construction areas (inactive construction 
areas may be defined as areas in which no 
construction activity will occur for a period of 
30 days or longer) which have been disturbed 
should be stabilized through the use of 
vegetation, mulch, erosion control matting or 
structural methods within 7 calendar days from 
the last construction activity in the area. If 
construction, climatological, or other site 
conditions do not allow stabilization within 
seven (7) days, the SWPPP should defme 
alternative approaches (e.g., watering or 
chemicals for dust control). 

Are the BMPs properly maintained? 

Maintenance of the erosion and sediment 
control devices is the most critical as well as 
the potentially most expensive erosion control 
plan. The inspector should inspect the site on a 
regular basis and after any storm of 0.5 inches 
or greater to determine maintenance 
requirements and general condition of the 
installed system. The local jurisdiction may 
also inspect the site on a typical bi-weekly basis 
to assess the maintenance performed on the 
systems. The following maintenance tasks 
should be performed on a regular basis. All 
maintenance related to a storm event should be 
completed within 48 hours of the storm event. 
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1. Removal of silt from barriers and 
sedimentation devices. 

2. Replacement or repair of worn or damaged 
geotextile fabric. 

3. Repair or replacement of damaged structural 
controls. 

4. Seeding or mulching of damaged stabilized 
areas. 

5. BMPs for any chemicals or fuels not 
addressed in the SWPPP must be developed. 

6. Other control maintenance as defined in the 
BMP fact sheet of this handbook or part of 
the approved SWPPP. 

Records of all 
inspections, 
compliance 
certifications , 
and 

noncompliance reporting are to be retained for 
at least three years by the owner/developer. 

It is suggested that records of incidents such as 
spills, or other episodic releases be kept. 
Analyzing a history of this information can 
provide insight into modifying the B:M:Ps. The 
history may suggest a predominance of spills in 
particular locations, from particular activities, 
and/or of particular materials. Efforts can be 
focused accordingly. Photographs may be 
useful. Also keep a record of maintenance 
activities or any other BMPs that are of an 
II action II nature. It is easy to demonstrate that a 
BMP that involves a physical change, such as 
bermingor covering, has been accomplished. 
But actions that relate to good housekeeping can 
only be demonstrated by record keeping. 
Keeping a record of sediment trap cleaning, for 
example, also provides insight into how soon it 
takes for the trap to refill. 

Construction H: .ndbook 
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("MODIFICATIONS 

.... -

During the 
course of 
construction, 
unanticipated 
changes may 

occur which affects the SWPPP, such as 
schedule changes, phasing changes, staging area 
modifications, off-site drainage impacts and 
repeated failures of designed controls. These 
changes must be made known and SWPPP 
revised accordingly. During the preparation 
and review of the modified SWPPP, 
construction may continue with temporary 
modifications to the erosion and sediment 
control BMPs. 

Revisions to the SWPPP are also required when 
the properly installed systems are ineffective in 
the prevention of silt transport off of the site. 
This may be due to unforseen site conditions or 
construction techniques which adversely affect 
the system as designed. Revisions to the 
SWPPP are also required if there is anew, 
deleted, or moved activity that could result in a 
significant amount of pollutants discharged in 
the storm water. 
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[ ] Regular Inspection 

SAl\IIPLE 
Construction General Permit 

Inspection Checklist 

[ ] Rainfall Event Inspection (Before) 
[ ] Rainfall Event Inspection (After) Rainfall __ Inches 

Inspected By: ________________ Date: ____________ _ 

Project:..:..-_________________________________ _ 

I I I 
DOES 

I I 
NOT 

YES NO APPLY 

Are the HMPs called for on the SWPPP installed in the proper location and 
according to the specifications for the SWPPP? 

Are all operational storm drain inlets protected from sediment inflow? 

Do any structural practices require repair or clean-cut to maintain adequate 
function? If yes, indicate which ones: 

Are construction on-site traffic routes, parking, and storage of e'quipment and 
supplies restricted.to areas specifically designated for those uses? 

Are locations of temporary soil stock piles or construction materials in 
approved areas? 

Do any seeded or landscaped areas require maintenance, irrigation, 
fertilization, seeding, or mulching? 

Is there any evidence that sediment is leaving the site? 

Is there any evidence of erosion or cut or fill slopes? 

Is there any evidence of sediment, debris, or mud on public roads at 
intersections with site access roads? 

Does the SWPPP require revisions? If yes, explain: 

-
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sn.-rl:: OF CALIFORNIA. CALIF~NlA E .... V1RONMENTAl PROTECTION AGENCY 

STATE WATER RESOURCES'CONTROL BOARD 
PAUL R. BONDERSON BUIL.DING 
Q01PSTR£J:T 
P. 0. BOX 100 

916/65"70.:Wt{)f!NIA ~'2-O'00 
FAX: 915/657-0932 

~p () 1992 

SEP 14 1992 
TO: Interested Parties 

GENERAL CONSTRUCTION ACTIVITY STORM WATER PERMIT 

Enclosed is a copy of the General Construction Activity Storm Water 
Permit (Permit), including the Fact Sheet, Notice of Intent (NOr) form, 
and NOI instructions, which was adopted by the State Water Resources 
Control Board (State Water Board) on August 20, 1992. 

To be covered by this Permit, the owners of land where a construction 
activity occurs must submit th~ completed NOI form, with the appropriate 
fee, to the State Water Board. Permits are required for all storm water 
discharges associated with a construction activity where clearing, 
grading, and excavation results in a land disturbance of five or more 
acres. Storm water discharges from a construction activity that results 
in a land disturbance of less than five acres, but which is part of a 
larger common plan of development or sale, also require a permit. 
Permits are required until the construction is complete. 

A permit must be obtained by October 1, 1992 for an ongoing construction 
activity that satisfies these criteria. For a new construction activity 
that begins after October 1, 1992, a permit must be obtained before 
construction starts. 

The NOI must be sent to the following address:· 

State Water Resources Control Board 
Division of Water Quality 
Attention: Storm Water Permit Unit 
P. O. Box 1977 
Sacramento, CA 95812-1977 

The NOr must be accompanied by the appropriate annual fee. The fee will 
either be S250.00 or S500.00 depending on the area of the construction 
activity. The NOI will not be processed if not accompanied by the fee. 
Enclosure 1 describes those areas in which the 5250.00 annual fee 
applies. Dischargers in all othe; areas of the State must pay the 
S500.00 fee. 



~EP 8 1992 Interested Parties -2-

Attachment No.1 to the Permit lists the nine California Regional Water 
Quality Control Boards' (Regional Water Boards) addresses and telephone 
numbers. If you have any questions or concerns related to the Permit, 
you should discuss them with Regional Watef Board staff. 

We wou 1 d apprec i ate it i.f you wou 1 d i nf orm other members of the 
construction industry of the need to obtain a storm water permit. 
know of others that need to obtain a permit but may be unaware of 
State's program, please have them call the State Water Board's 
Construction Activity Storm Water Hotline at 916/657-1146. 

Sincerely, 

; / .... ·i __ _ 

/ I ...t..L /:-rT1 t(,',=u / .4l,("f., 

Walt Pettit 
Executive Director 

Enclosures (2) 
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Enclosure 1 

AREAS OF THE STATE IN WHICH THE S250.00 ANNUAL FEE APPLIES 

Municioality 

1. Alameda County 

2. Los Angeles County 

3. Orange County 

4. R ~ ve:s i de County 

:J. Sac:--ament:l C:::lunty 

6. San 3er;"Jar: i no County 

Permitted Area 

The permitted area of the county 
is the westerly side of the county 
which drains to San Francisco Bay. 

The permitted area consists of 
the five hydrologic subbasins 
which drain into the Pacific Ocean 
as follows: Santa Monica Bay, 
Upper Los Angeles Rjver, including 
Sycamore Channel, Upper 
San Gabriel River, Lower 
Los Angeles River, and Lower 
San Gabriel River, including 
Santa Clarita Valley. The permit 
does not cover the cities of 
Avalon, Lancaster, and Palmdale. 

The permitted area is delineated 
by the Los Angeles County line on 
the northwest, the San Bernardino 
County line on the north and 
northeast, the Riverside County 
line on the east, the San Diego 
County line on the south, and the 
Pacific Ocean on the southwest. 

The permitted area is delineated 
by the San Bernardino County line 
on the north and northwest, the 
Orange County line on the west, 
the San Diego County line on the 
south, and the Santa Ana/Colorado 
Rive: Basin Regional Boards' 
bouncary line on the east 
(mountain crest). 

The entire county except for the 
incorporated City of Isleton. 

The permitted area is delineated 
by the Santa Ana-Lahontan Reg;ona: 
Board bcunda;y line :In the nor:~ 
and nor:hecst, the Santa 4na­
Coloraco R~ver Basin Rea~onal 
30ars bour.d~ry 1ine on the e3s:, 
:~e Sa~ 3e:n~;dir.c-~iverside 
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Municipality 

7. San Diego County 

8. Santa Clara County 

Permitted Area 

County boundary line on the south 
and southeast, the San-Bernardino­
Orange County boundary line on the 
southwest, and the San Bernardino­
Los Angeles County boundary line 
on the west. 

The permitted area is delineated 
by the San Diego County lines on 
the north and south, the Pacific 
Ocean on the west, and the 
San Diego/Colorado River Basin 
Regional Board boundary on the 
east (mountain crest). 

The Santa Clara Valley Bas;n 
portion of the county containing 
eleven hydrologic subbasins which 
discharge into watercourses which 
in turn flow into South 
San Francisco Bay. 

I . 
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:n 1972, ~ha Fadaral Va~ar Pol1ution ~trol Act (also refarred ~o as ~he Claan Va~er ~~ [~A]) vas a:endad to 

provide that tila discharge Df poiluunts to va~.rs of 'tM thti.tad Su'ta. from allY poi.nt sourc. i. lml.Jl.vful, 

=l ... 'the _di..charg. is in com:pli.anca nth a RPD!S .,.r1:Iit. Th. 1987 a_n.dmanu to 'the ~A &dd.d s.c'ti.on .I,02(p) 

lIMch •• ublishu a fr-.-von:. for r.(Ul..a~i.ng m:unicipal and indWltriaJ. S~Dn1 va't.r d.iJcharles m:uiar til. Hl'DES 

i'=~as. On Hov .... btlr 16, 1990, tha U.S. u.virtnmoonu.l Pro~.ctiDn Jogancy (DSEl'A) publlshad final r.gua~i=s 

::ha~ a.tablish storm VlLur p-n::!.t appllc£tion requira_nu for sJacifiad c£urorlu -Df :indus~ri.... Tha 

ragulaciolU require tha~ dischaq.s of .corm watar asaocia~.d vi~h c=.true~ion activi.~ (.~Orlll v-a~ar 

di.chargas) f~ .o~ di.~b&ne •• of fiva (5) acra. or ~r. ~= ~. ragulac.~ as an i~uscri.l ac'tivi.~ and 

cov.rad by a NPDES .,.n:.it.. 

!:= a rac.",t: ruling. ~h. Hiutil Cireui~ Court: of A.ppeal. invaJ.ida~ad cha .:ull'ption gran'tad by USD'A for .~orm 

~~~~ di,ehaT!a. fram .oil di.tttrb&nca. of la •• 'than fiva acr.s bu't ram1ndad til. regulation 'to USEPA for 

fu~r action. Th. Su~. \Ia~ar Jo.rd, at tid. 'time. i. not requiring s~orm .... ~.r discharg •• fram .oil 

di.~urba=es of l.s. 'th.a.n fiva acr •• ~ ba cov.r.~ by ~bi.s general .,.r:i~. llU~l!ad, tile S~a~. \la'tar Board viil 

avait fu=a USD'A or cow:-t ac~ion cl.arifyi.ng til" ~Yp"" of .t:o= va~ar diBchargu ~t: ..... ~ btl permi't'ted. If 

naca.sary, til. S~~. Va~ar !cart! vi.ll reop.n ~M pnsral Jarmi~ ~o acc01!llOOdate such a clarification. 

~_ !.daral r.guations al10w t:vo permi~~ing op~iona for s:o=: vat.r discharg.s (indivi.dual p.rmi~D and 

lanaral .,.rmi~s). til. St:a~. Vat.r Board has .l.ctad to adopt only Dna statavid. ganaral p-:rmi~ at thi.s ti_ 

that vill apply to all s~orm vaur dischargu, .=_.,t fro:. thon on Indian lalld. and til. Lak.a 'Iahoe Bydrologic 

Uni ~. Th. Stat. \/a ~U· Boart! has pravi.ously adoptad a .. para~. s~ .. tevi.d. san.rILl permit for &l.l. otiler 

illdustrial st:c= .... t.r discb.arl. catai0ria ••• =ap~ for tilos. discharge" i.n Santa Clara Count;y cha1: drain ~o 

Sa.r. :rancisco Bay and en lndiaIl l.atld~. 

2. 

J. 

rl~~. or r.duc. non-.~O== ~t.r diacha~g •• to a~orm s.vc~ .yst.~ and o1:har vators of ~h. na~~on. 

DavIlop and ~l.~n" a s~or: vat.r pcllut:~on pr.v.ntion pLan, and 

P.rfo~ in~p.c~ion. of .~orm vator pollu=ion pr.vantion maa~ur •• (control prac~ic •• ). 

~=i. gln.ral parmic vi.l! be inpLwm.nt.d and .nforced by the ~n. ~lifo~ R.gic~ ~atlr Qu&liry Control 

~arts (R.gional Uat.= Board.). 

TbA g.n.raL ~r""-ic accc:?&nying t~3 fac" s~ •• c i. in~.nd.d 1:0 ~~tiat. r.~tion at store W&~.r disch1rg ••. 

~.gulati~ :any .tor= -&1:.r d~.c~rg •• und.= ote ~r--ic vil~ gr.~t~: :.ciu:. tel oth.~ •• oV8rvh.ltl~ng 

aC=i~~~rA~iv. ~~d.~ .s.ccia=ac vi=h ?~==~b ~nc~vicU1~ JC~~ ~~~.= ~~5c~~i.~· Di.:~rg.rl mU5~ ~U~~: ~ 

notic. ~! int.nt (~O") to obtain coverage cnde~ =~. ,.n.ral ?"r-~t. 1: i. Ixpec1:ed t~t a. to. star: vato= 

Fro b,:,_:: ~.'Q.:'0rlJ. :.:' .. ?.gion.L.. o:.."&ca= BOArds ~y i:ssu. i.tl.r~.!. p .. =--....i=. c.crt:.-:..a.i..:l:'~g =..or • .Ip-cific. parDit: 

?:"c~::~icr...s.. Vb..o t:.::.is :::::c"J,r.1, :,:'OJ. dis=~':."ge=.t :ri.l~!. r:.~ lC::i: a :- =e =.J~"=.c. by t.b.iJ g.n."'C~l ?_rc.it:. 
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TTPES OF CDNS11\UCTlDH ACTlV1TY COVERt.D lH TEIS GEHDUL PERMIT 

Cen.eruccien &ccivie1 inc~ud •• c~.aring, t"ading. er axe. va cion ~. ra.ulc. in _oil di.curbanc. of a. 1LA&. 

five acra. of "o~l land ar&&. Con.cruceion accivi.y ~. ra.ulc. in .oil di.curbaLces ef le •• chan five acr •• 

requires a pcrmi. if che cen.cruccion ace1vie1 i. pare of a larler common plan of d.vtlopmen. or .ale. 

COIacruccion accivicy dea. noe include rcueine _inc.;a=a "0 aa.ineain original lin. and gracia, h,.draulic 

capacicy. or original purpo.e of che !&eili.y, nor doe. ie include .=~rgancy conacruccion acciV1ci •• r.quired 

co prCie.ce public h .... lch and ... faey. Dischargers _y confirm vi'th ch" 10<:.&1 i.egienal ~acar Bcard cha.e a 

parcicul.ar roucina lO&int:anance i. no. aubject: co chi. ,eneral ~rme. 

Scorm wac.r discha.rge. from ~hc.a parcicns of a ccn.cruccion projec. vnich in~ude dr.dging and/or filLing 

whi.ch ar. aubjace co ragul.a"icn b7 ch.. U.S • .A:rr:ry Corp. of I.:c.,in.ar& (earp.). purauane ce S.ccicn 10 of cb.e 

Ri_r.s and Barber. A..ce and/or Saccion 4010 of cb" alA, are ax~udad fr= ra~adcn mLder chi. ,aneral perme. 

Said portion. of tile projacc are. booN .... r, aubjace co tia car-d.fic .. cicn raquir __ nu cf Secdcn 401 cf cha ClJA 

and awn: be "dra •• ad via ch. cerdfi~don proe.... Scor. wacar cU..char,a. from dradg •• paU plac-.ent: whi.cb 

occur. ouc.ida 'af Corp. jurl..cU.cticn (uplaud II:'C •• ) and i. pare of a conac:ruc.tion acciviey which di.=b. fi". 

or mora acr •• of l.and ar. covarad by chi. rnara.l parait:. 

The owner of t:he hnd whera ch. con.=ticn accivit:y i. occ=~ i. r.apanaibl.. fD'I' ·obt:a.~ coveral& und.r 

t:hi.. g.neral parmic b7 fi.J.in& a NOI and appropriat:a f •• in acccrd.a.nce vit:h t:he NOI i.nao-ucdcna. For 

conscruct:icn acdviey ccnducced 0%1 ...... nc •• or on Daarb7 properey by agr.e_nc or paraiaaion, ~ .ncit:,. 

responsible for t:h. cons"rw:d= a<:.civiey zuat fU. a JlOL 

1-. ~e;:=::!! HOI == ~ aubm.iccad "0 'the. Sea"a Vacer !oard !or aach coy.r.d conscrucdon activicy. O=cs of 

land ricb ongoing canu:rw:don acciviey vi.ll be r.quired co aubmit a NOI by Sept:.1Dhar 30, 1992. Owners of land 

vi~h c=a~rucdCll acdviey cc:zioancl.nJ afcer Sapt:.mNr 30, 1992 lINSt aubm.it: a 1101 prior ~o c_= __ n" of 

conacrueciCI:I activic,.. 'lb. 1101 requirea.nt:a a! che p_ra.l pe.rait: ar. incel:lAiad co •• eahliah a _chani .. which 

~&%I be used ~o c~.arl,. idendf,. che r..ponaib~. pard ••• loc&cions. and .c.ope of o.,-raciDlU of d:i.eharg.r. 

ccv.rad by t:h. genera.l pendc. 

CalifD'I'Uia Sut:. ~t:&r i.eaoure •• Concrol lIoard 

Divi.ion of ~ac.r QualieJ 

St:orm ~at:.r P.rait: Unit: 

P.o. !lox 1977 

Sacra..nce, CA 95812-1977 

Tn. c=.n1: annu.o.l f •• for t:h:._ ,._r&l per::i1: i. ei~.r $500 or S150 depan.din& on ~oC&cicn. Di.charger. vho I. 
fai.l "0 ebuin ce_rag" =.dar chi. ,.narc pcrm:i.1: and ara =1: ot:harvi •• co~rad by • HPDES permit: for .t:orm 

va1:ar di.charges ~l be in vieLat:ion of t:be ClJA ~ chi California'~t:"r Cod •. Ye.n conacruct:ion i. cocpllt:& 

or own.r.hip ha. bean cranaferrad. di.chargers ar. r.q~r.d t:o noci!y chA Seat:e Ya1:.r Board indi.C&t~ t:ha.e all 

Scat:e and local raqu1rwmant:s haVI beae .. : in &ccerd&ncI vic~ Special Prevision 7 of "he laneral permit:. 

1TI'E5 OF COHS'IRUCTlON ACTIV1~ NOT COVERDl BY THIS GEHERAl. PERMIT 

~s ganwTal permit: doe. not: apply :0 .to~ wa:e~ di.~harg.s :rc: 1:~OS ... re .... on ~ndiaD land. and tbl Lak. 

: ... ho .. Hy-drologic: Unit. Sten:: >nCar diac:u.rg ... in til. Lal:.. :L .. bot Eydrologic: UT.ir "ill ta rogu:(.o.t.c by & 

sep.>.::-ll t:" per-...i. (.) .. cio?::"d by the ulifo=i. R..ap.or..ol \.La. tar Qu.:.::':' 1:: Cor.:::-o1 Boare, UbC:lUD R. gioI: (l.~lloll~": 

Reg~on&l water Board). USEPA .r~l :.~a •• 3:=~ ~~:e: di.~ .. rge. 0: India: i","~,. p,,~t .PFlic .. t:i~. fcr 

.cor: ~t:wr dia~harg.a che. will b. c~du=:.d ir. 1:h. Lal:.. r .. ~o. =yC::-e~o£ic: w~: .boulci b. sut--i==.c ~iT.c:t:ly 1:0 

t:~. ~be=L&D R.gic~: ~_="r Bo~rd. 
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DESCRIFTlOH OF GENERAL PE?jfiT COHDITIOHS 

Tha foUC\dng i. a bria: d •• "rip~ien of ~lle _ jer previ.ion- of u. general p-or.:U. C and u. haai. for ~ll .. 

general permico Di."hxrgerl sllould r •• d ell. general per=i~ "~raful11' 

Prchibit:ion. 

This g.naral parmit: au~heri:e' Ua di.charge of .~orm va~.r ••• ociacad vich conat:ruccion act:iviry fram 

cenacruction .it:... It: yrohibiu u. di.charge of lUt:.rial. euer t:b.&n .ce= _car and all di.cb.&rge. vhich 

caut:&in a b.&%1rdcua .ub.t:&uca in axca •• ef raport:abla qu&ncitla. a.c.bliJbad .c 40 Coda ef Padaral Ragulacien. 

(CYR) 117.3 or 40 C?l 302.4 unl ••••• apar&~a HPDES parmic has ba.n i •• uad co regulaca cho.a di.charga •• 

P.rmic. for scerm vaear di.ch1rge. associac.d wi~ couacroecien &Ct:~~ry ~c ~.c all applicabla prcvi.ien. of 

s.cricn.tl 301 and '402 of ~a CIU... Tha .. prcvi.icUJI r.quir. cc:c.=ol. of pollut:.al:1-c diseh.arg .. chac uciliza .ban 

.v&il.ahla -cachnololY .co=-i~,. achi.vabb (BAT) and ban cauvantioual polluu.nt: COIlt:rel t:&cbnoleiY CSC'r) co 

red.uca pollu=e., and aI1y ~re .t:rin&.u.t: ccnt:rela _c •••• ry 1:0 _.t: vat:.r quallry .t:an.dartia. 

Ie i. noc f ... ibl. ac t:.hi. d_ for Ua 5t:&t:. W.t:.r &>ard 1:0 a.u.bU.h UU3Sric affl_ut: limiuciona. Tha 

ra.sO%15 why .st:.blislmle-nt: of TmIIIIarlc: .fflu.nt: limiut:ic:c..I b =t: f ... sibl. is di.c:u .... d in dat:a.ll in 5uc. Wat:n 

Board Ord.rs No •• VQ 91-03 aru! WQ 91-04. Tharefor., tile afflu.nt: Umu.dona =t:ai.nad in t:hi. sallllral parmit: 

ara l1&rr1t:ive and :lnc:lu.d. u. raqu:irulant: co impla_nt: .ppropriaca pcllut:i= pravantion cc:c.t:rol practice. 

arui/or S.sc &nag."..nt: Practical (B~.). Th. BHP. _y includ. 'tr&armanc of s'tOnl _-car di.charz .. , along vi~ 

seurca reduction, whi.ch vi.:Ll. con.ti=-ca BAT aru! BCT and will achiava c=pli&nea vi~ vacar quali'ty at:&ndard •• 

Tha .ffluant: J..iBiu.tion. censcicuc. cClllplianca wit:h 'tha r.quir ..... nc. of t:ba C".lA. Hovaver, if .t:crm _car 

discharg •• c.au.a va'tar qual.i'ty .t:&ncl.ard. Cl:' ba axcaaded, t:hi. genaral permit: _y be a,.andad, or t:ha apyrcpriaca 

iaponal Yat:ar Beard ,..,. adept: • ,,,na=l permit: vhi.ch rapl.&eu t:hi. Zan"ral parmit: ro includa additional 

.ffluent: lhiu.ticu. nac ••• ary co &ehi.v ... at:ar qual.iry .-candard.. P i..,in-ticn Dr reduction of non-.-corm wacar 

discharga. i •• major ,cal of t:his g.naral parmic. Ncn-n;orm warar diacharg." include a >ddt! variat:y of 

.ourc •• , including improper dumping, .pills. er l.au,a f= .t:=age r..anb = 'transfer ara.a. Nen-I'!;orm vacllr 

di.chargas msy cont:ribuca a .iini!icant: pcllut:1nt: load co r.caiving vat:"r.. Maaaura. t:o 

laauga, aru! dumping .ru! co pravant: illicit: connactian.a during ccn.r:ruction CAn oft:an ba 

3I"'..Ps. Thi.l ,.nar&1 parmt: yrohibit:. t:.ha di.eharga of _rari.Lla et:har t:ha.n .t:O= v;&uor. 

cenrrol .pill., 

addra.aad t:hrough 

Th. ganaor&1 permic, 

howaver, racogui.z •• 't:hat: cart:.a..ill ncn-.It:orm vat:ar Iii.charsa. _y be nac •• aary fer t:ha practical ptlrle:l:1llallCD and 

ccrmpl.t:icn c! cona=cticu prcjec-c.l. Su.ch di.charza. inelu.d., bu-c &r1l noc limir..ad t:e: landacapa irrigatlon of 

arc.ion cont:rcl ~aaural, pipe flus~ and t:.aci.n&, st:ra.t: vaabini. and davat:aring. Such di.char, •• are 

allovad by eM. zanaral parmit: it ~. di.cb..a.q; .. are (1) infa •• ibla t:o aUmiIat:a, (Z) cc.:t'l,. vit:h BMP. as 

d •• cribac. in tila 5t:crm Yat:ar Pollucicu Pravant:icn Pl.an. (3) do not: c:aus_ er ccncrlbut:. t:.C a viol.at:ion ef va-car 

qualit:y .t:andards, and (t.) are not: required t:c b. parmit:t:ad by ue lc~l Ragi.onAl Yat:.r Board (.:g ••• c_ 

Ragion.a.l Iola"er Board~ have adepced iUlar.l P"r-...it:~ for d.W1t:aring tE..chargas). 

~s g.naral par=it: r.q~=a. d.v.lo~nt: and inpl«men1:.&t:icn ef S~P?s .:phxsixing st:or: wat:ar !HP.. Thi. 

appro~ch pravide. t:he !!.xi.bilicy n-c ••• a'r! ~o e.~allli.b cont:rol pract:i: •• which can appropri&~ely addr ••• 

souree. of pollu~t:. at di!!.r.~t: ccn.~r~=t:icr. ac:t:~vit:ia •. 

~l di.e~=Z.=J .. ~.~ ?=.?a=a. rat:ai~ at ~. con.:=uc=ion .i: •• a~~ i~la:.~t a S~r?p. Tna SVPPP b..a.. cwo ~jor 

obj.cciv •• : (1) 1:0 o.~" ~d_n~ify ~ • .Iourc •• of ._dim-nt a~ o~.r polluL&nt:~ t:~1: aff.et u. quali1:] of acor: 

var.ar di.c.b.a.rge. &.c.c (2) 'C,.:J da .. c.rib-. &Il..C. .:::..aur. eb.. i:plem-eDt.11:ic::. 0: ?~ac~,ic.:J t:o r.duc.a a.o.i.m.ant:. a.n.d ot:b.a:­

~oLl~~a.:t:.~ ~~ scc== ~~~e= ~~s~~rl.s. lb. SUPP? cu~~ ic~luda ~:J ~hicb addr.ss ~curca r.duc~ion, a.n4, if 

nec:.e.~r;.!.r:J I 



The SYrPP. are ~cn.idRr.~ report. avaLlable ~o ~. public und.r S.c~ioo J08(b) et the CUA aod will be ~de 

available by ~. RCiio01l ~t.r Bo&rd upon requ •• t. Required .l.a.ots ef ~he ~PP. include: (I) aite 

ci •• c:ripti..oo, (2) eresien aud •• .u.-nt controls, (J) ..... t. diapou.l, (") impl ....... ntation of appro_d loca'l plans, 

(3) prepe.ed POSt-construction control., including d •• criptien of local post-construction erosion &nd •• d~.nt 

control T.q~re .. ut., aud (6) ueu-storm vater wanaga .. nt. 

Mom tc:riug hog-ru 

.A.n.othar EAjer fa&"CUre of Ua sanan.l. p.=it is tha ciav.loF""llt &nd implemalluti= of a ZlCn1tcring proir-. III 

d:i.Jlch.J.rsars &r1: raquirad to ccnd=t insp.ctions of the cCUJltruetion site prior to antic.i.pat.d .tpra .vants and 

afte:= a::tu.&l _== a .... nts to identify areas contributing to •• torm vater di.ch.J.rge and to .valuate whether 

_aauras to raduc. pollutant loa.dings id.ntifiacl in ti>.. SYrPP are ad.qu.&te and properly apl .... nt.d in 

accordance wi.th t:he ·u=-, of the ,anaral parmit or vhatiMr additicual c=t:rol pract:ica. ar.· n.ad.d. 

Eaeh di.ch.arzar .,..1: ce:=tif,. a=ually that iu ccma=ticn activi!:,. i.. in compliance nth the requ:ira.-nu of 

:his ,.naral p4Irildt aod it •. son>PP. Diach.J.r,.r. vh.o c:.&m>O!: -.=ually c.rt:ll::r campli&ll.ct or vho haV"ll ha.d oUar 

iusl:&uca. ct .noncOllpl.iance .... t :Ilotify ti>.. app=prl.a1:& J.aponal lOat.r &arcl. J.. val.l-dev.lopad aon.i.t=in& 

pro,La .. vU.J. prov:id. a sood .. thDd :fer ch8~ em. :he .i£oco. __ n of the SYl'l'F. 

'Iha d.iach.arzer i.a requireci te rata:iJ:I recorda of all aon.i.=i.uz information, copi .. of all raporta raqu:i.rad by 

tid. ,anaral par1I.it. &%1d recorda of all da1:& lUI.d to cOllpl.u the lIOI for the ccuatructi= activi."ty to be 

c~rar! by t:he pnaral perm.t for a period of at l ... t three ,. .. rs. This period .. ,. be ext.nded by raquaS!: of 

tile Sar.. ar.d/or b&ion.a.l Yater Boards. l/i~h the axe.~on of noncC1l:pliance rapcrtiug, Iii.charg.r. are not 

=e;~=.:! ::: ;;!::.!.:; ::!:.. =.cQr~. cxe.Fr. upon apecific raqua .. t ~y -:!:.e Rsi!-:>nal \la~r Board. 

! 
I 
I 

·1 



nc:z; liUD. ~ a-nm. JIQUD (sun: iaD::z. !lOUD) 

0IllD. 10. n-oa-IJ!;Q 
u.:nca.u. !'IX.l.lJU.r.I' DI.5CBn g' n:nITCJnaI ~ (I!'DlS) 

c::DIUL nnn:r 110. Q.SOOOOO2 

Qlsn D~ ~ (RIlZS) 

!'at 

. DISCH'lG1!'S crt S'l'IlIH lUn:1 :tI!IIl!? AS5OCI'TXD nn! uasllDCIl.CJl u:rnnt 

1. fedaral. rapl.Ati=. for e==J.l..in& jXllluunu iu SUll:lII «aur =ff cil.seh».r,.s vara iss_d b,. til. 

U.S. Envi.rc=a:c.o.J. Prot:.etic:c. ~.=,. (USD'A.) em !iovaabar 16, 1990 (40 Coda of ledaral bgul.&t:icms (crR) 

Part:s 122, 123. and 12'). Tb.o rap;al.at:icus ~ui.r. d.i.chs.rg •• of .t:o= vat:.r .... oc:i&t:ad vitil ecus=uet:iem 

act:ivit:y inclu.ciing clu.rin&, ~. and ax=avat:iou .. cuvit:i .. (.xe.pt: op«rat:ioIl.S t:hlI.t: ruult: in 

d.ist:=ba.=a of :Less t:han five .. er .. of t:et:a.l. l..uu1 araa and vbicll ar. u..ct: part: of a l.ar~r e=u plAn of 

da .... ~opa.nt: or .al.}l' t:o obain a IiPDES pan:d.t: and t:o impl __ nt: ! .. t: Ava:U..abla 'l'.cbnolo~ Ecc:c.o&:i.c&lly 

J..::biavaUa (!AT) and !aat: Cc:xvct:ional Pclluunt: Ccu=l T.clmclogj' (BeT) t:o redue. or al.im.nat: •• t:on:. 

vat:ar pollut:icm. 

,2. This ,.na:-&1 parsit: .llall n(lllat:a palluunu in 1ii.c:.hArg .. of st:C:t'1II va.t:ar a •• od..at:ad vitil ecn.=t:icu 

actinty (n.or:a _ur Iii.chart .. ) axcapt: fna t:bo.e a.nu =. l.n.d.ian ~, tha La ..... Ta.hot Hydrologic tJuit:, 

and whara t:hlI. .1:= va.t:.r ciiac.b.arp is d~ur.ain.ad inaligible fer e~n.r undar 't.b.is ,_ara.l parmit: by t:ha 

Callfor:c.i.& R.a~iotal gat:.r Qu.l.it:y Ccut:rcl Boa:-ds (bp.on&l ~t:a:r ~-d.). At:t:acbJM:c.t: 1 ccut:ai.ns addr ..... 

and t:al.phcn. =htIrs of aaeb. uJi.=al Yat:ar !card office. 

3. Th.i. ,enaral pc:m.t: doe. uct: praCll<pt: aT aupar.ad. t:ha .. =b.cri.t:y of local st:o= vat:.r -.n.agaount: ag.ncies 

=~ ~==~~=, =.s:=~c=. or c===~! .~ vat:ar ciiach&rsa. t:c •• ?S=At:. ~~== •• ~.= syst:a=s or arhar 

_t:.rco= ••• vit:l:rl.u til.ir juri..adiet:icu. ,u al..l.ove.4 by SUt:ll an<! I.d.ral laY • 

.1,. To obt:.ai.n aut:b.c:ri."ad= for =aJ:I1: and tut:u:r. .t:~ _t:.r ~cb.&rg ... puraruant: t:o t:his gom.ral. parm.t:. t:ha 

ovnar of a .it:. wher. ecnst:r=t:i.on act:ivi~ oc:=s (cU.schart.r) anst: submit: a Notica of lnt:ant: (NOI) and 

app:rcpr.!..u:. fa. 1:0 ~. St:at:a 'ht:.r :8oard. Diac.ha:rJ.rs who subm:i.t: a HOI and app:rcprl..at:. fa. are au~ori".d 

t:o c!;i..eh.art. at:o= v .. t:.r unci.r u.. t:.r1U and ec:uiition. of t:his ,.naral pa:rm.i.t:. 

3. If an i:c.d.ivi.dua! NPDl:S parmi.:' i.s isau.d t:o a cil.seharga:r otilarvi .. subJ.ct: t:e ~s gen.ral parmi't:, or &II 

alt:arna.tive la1>Aral. per1li't: is .-ub.a.cr-nt:l,. ad.opt:.d vh.ich eC?ara st:o= vat:a:r di.JI~I" r.JUl.at:ad by t:hi.. 

,.naral parmit:, tila, appllcabilit:y of t:b.i. genaral p«rm.t: t:o such d:i.sehara" is aut:caatieally 't:.:rm.uat:ad em 

t:b.a aU .• ctive ciat:_ of til. indivi.dual penoit: or t:ha ciat:. of appraval for eeTerale und.r t:ha .-nbs.quant: 

rnaral parmit:. 

6 • Thi. ..ct:iou t:oad.opt: s !fPDES J>«:nai t: i. .:xa.:p-t: from til. p=oviai=- of til. Cal.iforui.a· Envircmu.nul Qu.a.li ry 

Act: (Public: h_au.re .. Coda S.<:-:i= 2l1oo, at: "c[')' in ac<:crd..a.=. vit:h S.ction 1~3!9 of til. Califo:ru:U 

'i<at:.r Cod •• 

11 In. rac.nt: r-ul..ina. t:ha Nint:.b Circ...u.t: C=rt: of J:..ppea.la i.nVlLliut:ed til. &%.8Ztpt:ioIl ~ud by USD'A for 

.t:O:r1O _t:ar d:i..ch.arva frcco ae:'.l di.=bsnc •• leu ~t: fi .... acra. but: r~ .. d ':0 USEPA fer furt:b.ar 

action. '!Ai. lenaral pa=:it: aay be rao?anad. aa n.c •• ~ry. t:o .ec~dat:. a radafinit:icn ef t:h. t:~J of 

.tor=: ~t.r di~c:b.a.r3 •• ~~ EU-I': be. p-e~-it:'t..d. 
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7. lb. 5~u "sur Bcu-d adopead til. Co.Uforui .. Dc .... n Pun en March 22, 1990 and ~ha Co.liforui.o. Inland 

Surf.c. l.la~r. Plan ~ Ene.lo •• d l&,..'and E.~uari.s Plan en April 11, 1991. In addieion, til. ~.gional 

".eer Board. hau .depead a.n.d ti,. Seaee !lac.r ~rd has ap;n:o .... d Wa~.r Qualic,. Ccut:rol Plan.o (B ... in 

Plan.). Diac.harlen rapl.&t:ad by t:.h.i.s z.n.ral permit: ..",.t: ccmply vit:.b t:ha va~ar qu&l.it:,. aUtuards in 

~h •• e Plana and .ubaaqueut: aa.~nt:. ~her.co. 

8. It: i. lUl1: t ... ibla at: t:.h.i.. u.s 1:0 •• t:ahl-iah nvaeric affluent: limiution& tor poll'.1ur,1:a in a~orm _~.r, 

.uaclara" from con.a~=ticu actiYit.ias. lnaUl&d, til. proviaionJI of t:hi.a ,ana raJ. pcn:it. t:h.at r.qu:ira 

~pla .. nt:&t.icn ef a.st: Hanag.z-nt: Pract:ica. (BMPa) ~c con~rol and aba~a tile .uaclarge of pollut:ant:. in 

a~orm vat:ar diachar, .. c=a~i=u ccaplia=. vitil '!ATrSCT raquira .. nu and vitil requ:i~nu 1:0 achi.aV. 

V.~ar qua.J.i1:7 st.an.darda. 

9. Di.char,a. of =n-.t:o~ _t:ar _,. he n.c .... ry for u. practiCAl pcrforaane.a and eocplat:ion of earuin 

conacruetion prcjact... Such .uac.har,., include, but: ara not: l~~ad t:o: lAnd a cape irri,a~ion of areaicn 

cancrol _aaur .. , pipe flu.abing and ~a.ting, at:reat: vaabing, and .da_t:aring. Such .uacliar,aa an allevad 

nndar t:h.ia genaraJ. perwit: aD 1=& ... cha,. e-..l,. vi.u BHP. aa da.ctibed ill t:ha SCCnl \lacar Pollntion 

P'=a .... nti= Plan and l:.ba,. de =t: cau .. or cont:ri.buc. co violacion of &.Sl,. _Car qua.J.ic,. autuard. 

11. !ollcnd..ni; pubUc n.otiea in aeccrd..anea viu Suu and tad.ral la". and re~tic-na. tile Suca lIacar :aoard 

in • puhlic _acing bald May 14. 1992 haard and cc-naidand all c~n~a. Th. Suc. lIacar :Board la. 

prepared vrict:an raaponaaa t:o all aiznilieant: c~c •• 

• ~ .. :'J:': .. r is a NPDES pttnd.t ill coaplia=e vit:h Saction 402 of tila Cla.a.n lIaur .Let: [crJ..) a.::.;: ;sh.a.il Uu 

.:ftac1: upon adoption by t:ha '5uca lI&1:c= Board. 

13. Thi_ pneraJ. pend.t: d.o._ not: aut:horlsa diacharg .. of :fill or dradg.d _~arl.a.l. .. i-ul-a~ad by ~ U.S. Army 

Corps of Eng:i.na.rs undar C\U. Section 404 ani! do._ uot conati=c. a va.i .... r of -.~ar qu&J.i1:7 c.rt:i:ficacion 

undar CWA S.cti= 401. 

rr 15 EE:P.DY ORDD!D ~lat all diachargar_ who !ila a Nodel! of In~ant: UfOl) ~cat:i.l:1& uRi.r incaution to he 

regulat:.d mLdar the prov:i:aicnu of t:.h.i._ g~n&ral pcn:it .hall compl,. viu t:ha follovi.ng: 

J... DlSCBARGE PltOHlnnONS: 

1. Diacharg.a of .... ~.rial ot:.har t.hcl at:= vac.r. vhlch .ra I10t o~.rvi_. ragulat:.d b,. a IIPD!:S pcn:it, to 

••• para~ •• tc~ .awar .y.t:~ or vat:ars of ~ha n&~ion ara prohibit:.d, axeapt a. allovad in 

Provi.i= C.3. 

2. Store wat:.r di.charz ••• b..a.l.l not C&u •• or chr.at:an t:o CAll.e pollution, cont:.a:i.na~ion. or nu:i.an.e.e. 

:I. 5t:o= wat:.r diacharg •• r.gu.l.&t..d by d:.i. ,an.ral pa=it _h.all net conuin a h.azardoua aub.~c. aqua.l 

~o or in ~e •• s of & rapo~&bla quant:iry li.t:ad in 40 CIl Part 117 anI!/or 40 C!R Part 302. 

li. RECIIVlRG ~An:R UMl-::.A..TIONS: 

2. S~o~ vat.r ci.~rg •• ~~~~ net caus. or con~~but. co a vioLAtion of any &?F~ic&b~. ~at:.r qu&lity 

s~ .. cc.rd. cc::=::.nec it t:h. Cal.if =:--i.a Dc •• :: P~a.::, l:l.l.a::.:' Surface l.I&t"',s Pl..ar., =:::.::::'o •• c Ray ... n:! 

L:...s-=~-:i •• P1Ar., or 'tbt &FF~i.c.&bl. ?.6~on.a.: "'-'at:e= :ao.&rd I s D-.a..iu Plan. 
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c. SPECUL Pl!.OVISIONS ?OR CONSTRUCTION J.CTIVITY: 

1. ~ dischargers ~~ file a NOI and appropr£A~e fe. for con.truc~oo &c~ivi~i •• canduc~.d &" each Ii". 

a.s requirad by A~ucl:=u!" 2: Notice of lo".n"--wner&1 lna"ruction.a. 

2. ~ dischArgerl mu.~ develop and imple .. u" a S~rm Ya"er Pollu"ioo Preven"ion Plan in accordanc. vi"h 

Sect:ion .I.: 5t:orm Ua ""r Pollu"ion Prevention Plan (S1olPPP). 

3. Dia~aa of uon-at:ar= wat:ar ara Llloved only whan n-caaaary for performance and complacion of 

CtmJlt:rllCtiou projact:a and wbAra Uey do %lO" calae Or cont:ribut:. t:o a vUllatiou of an,. 1I'&t:.r qua.l.iq 

at:andard. Such diach.arsa. =_t: b4 ducribed in til. SWPPP. llheraver f_d.ble, alurnati .... a which do 

%lO" re.ult: in discharge of non-at:orm va"&r .hall be ilrrpl._nt:ad., in accordanc. nt:h Sacrlcn A..7 of t:he 

~PP r.quirament:s. 

1,. III diach.aqars 1lNat: davelop and i~l._n" a lIIOnit:oring prop-am and report:i.ng plan in a.ccordanc. vit:h 

Section B: Hcnit:crl:cti P=&T&lI and Raport:iJ:Ig laqui.ra_nt:a. 

5. III di_chari.ra .... t: cocply vit:h t:he ladul. raq~u of 1IIWddpallti.a, counti ... d.ra.inA". 
diacrict:&, and otil.r ,local a&-=i.a rap~ d.i.at:l:aq ... of a=rz vat:ar co •• parat: •• =rs ...... r 

.,.at:.- Or odlar vat:.==lIe. undar t:hair juri. diction, includiJ:I.i applicable r~u in wmUcip&l 

.=na _t:ar ~ge_:lt: progras.. dav.l~ t:o coaply vi.t:h IlPDES ~r:d.t:I: iuu.ad by the bli:icma.l Waur 

Board.. t:o local a,,'and ••• 

6. III disch.aqars 1I%U.IIt: compl,. nch "M lIt:and.ard proviaicna and raport:inli: raqui.r._nu cont:ainad in 

Sect:ion C: SUlldard ?=viaiona. 

7. Th. di.charg.r mlI1 revou (CAnea::') cov.rag. =dar t:hl.. general p«rmi" by aubmit:t:i.ng 1:0 the 51:&t:. \laur 

lIaa.rd carillieat:ion, in accor1ia.nce vi-=h t:M aip.at:ory raquirnaanu of s.ction C: 5=d.a.rd. !'rcvi.ioUJI, 

11:.8 ..... 9 and 10, chat: conat:..-uction act:ivi~ hal bean cowplat:.d, t:b.ac all al..-nLJI of u.. Sln'PP have 

b4.n compl.~ad, chat: conat:==uou and .qui~ aaiut:IUl1nC" wa_t:. have bean d.i.apo.ed of prep«rly, t:hAt: 

til. rlt:. ill in compliance vit:h all 10eal at:orm _car u.na,, __ nt: nrquirnllnlca includ.i.n& 

.rosiou/ •• di=s~t: con:ro1 ~.quiz.ment:l, policie., and (Uid.lin... In addit:ion, a di.cbar~.r ~1 r.voka 

(eancal) coverage under t:hl.a lane~&l p.rmit: wban ownerahip of all ar a part:icn of t:ha proj.ct: baa b4an 

t:ranafarred. '!h.e new ovntIr 1ItUJIt: comply vitil the provision" of S.ction A(Z) (cl and lI(J)(b) of chia 

I.n-~al penrit:. The ra~ticn ahould ac=-pan,. t:.ha NOI trom t:ha u." ovn.r vb.u po.aibl •• 

8. Thi. ,enar&1 permit: will expire on August: 20, 1997. Upon ~ia.u.a.nca ot. a HFDES zanaral ~ndt: by t:h. 

S~t:. Yacar lIeard, diachar,ars lIubjac" -t:o t:h. reiaauad ' .... ra1 p.rmi~ mlIY b4 required 1:.0 fil. a 

ravi.a.d NOL 

D. llGIONAL ~A.TD. BOAllO .,\UTBOR1TU:S: 

•. Illlpl.,...,o= t::8 proviai.o:l." of ~a ganeral parmiL lu?l ..... nut:ion of t:.l:U.. ,oonerA1 per:d" _,. 

~~lut., b~= i$ ~o" ~~t:.d =0, reviewing SVPPP., r.vi.~ng lIIOUit:oring r.po~ •• conduct:ing 

c~li~. ~.p.=::ions, and =a~ng .nfor:..1tanl:. ac~or..o. 

c. : •• ua ?~=~ aa ::., d •• m apprcp~a~. ~o indi~icU1~ di.~har&ar~, c&~.lcri.D o! di.chArg.r~, or 

diac~r6ar. i: a Jaogr~?hic ar.". Up~ i •• U1D:'. of lIuch ~rmi~s by A aeti~l ~~~er Board, l:.h. 

"ffac"ec ~.c~=;er. s~ll n~ iaeger b4 r.guLaced b7 t:hi, gooaral p4rci=. 

2. R.giaru.l 1,; .. =.= 301rc .. =y ;:=o...-'_d. g-~:.c.a=.=;, cO di.c~rg.n :or. Sl.<7?? .. :;.d 1"'::':'::::=:'10& P=ag:::-o,,, 

i=?l.=~nr:.J.'t.io::~ 
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L. Regiou.a.l \la::.: Boards -::r require adcUl:ional .."ni.l:orlng and reporl:i.ng proJ"rUl requir ... nt.a. 

c::EJlnnCATION 

!be und.rsi~ed, Aci-;~sl:r.l:iv. ~ssis~1: 1:0 the Sl:&l:e ~.I:.r ioard, docs hereby eerl:ify I:bal: the tar.going is a 

·fu1l.. t:rue, and co=.et copy of an cr1ier duly and regularly ad0pl:.d al: a _.I:i.ng of th. SI:&I:. Wal:er i. •• cure .. 

Ccnl:rcl lIoard held = AUgust 20. 1992. 

An: 

Al!SDn': 

ABSTJ..lN: 

lJ. Dc:. ~ughan 

nine I'!. S .... ni.·.go 

tiare: :.t: Pierc 

Ja_~ ~. Sl:ubcbaer 

None 

.Job%> Caffny 

None 
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S.c~ioc Al STORM VATZR POLLUTION PREVZNTION PLAN 

1. Db jlct:ivu 

A S~or= Va""r Pollut:ioc Pr.vsut:ioc Plan (S~PP) .h1ll 0. d.velop.d and impla .. n~ad for each co~t:ruct:ion 

.in cavared b,. t:bi.. IllIle ... l p.r.:d.t:. Th. SYPPP .h11l b. cenifi.d in accona.nc .. vit:h t.ha lIi(U&t:orj' 

raqui.ra .. nu of Su.nd.ard Prtrvisiou C.9. Th. SIlPPP sh1l1 b. d.v.lop.d .. cd .-ndod, vb.n nec.aaary, t:o .... t: 

cia foll~ obj.ctiv.a: 

&. 'Io idant:if,. pclluUJlt: acurc .. Ua.t: msy .. Uact: t:bl! quali"J of diacbarg .. of at:onl V'&ur auoei.&ud vit:h 

c~t:ruc~io~ activit:y (.t:orm V1t:.r discbarr-a) fre: ~. c~st:ruction a it:. , and 

b. To ident:if,., con. t:ruct: , and i"pl.=ent: at:orm vat:.r pollut:ion prav.nt:ion .... aur •• (cont:rcl pract:ic •• ) t:o 

reduc. pollu=nt:1 in ot:o.., VlLt:ar dillcbars •• f= t:b. CO:l.St:ruct:ion oit:a bot:b during ccnot:ruction and 

aft:.r c=nat:ruCt:ion i. cOKplat:.d. 

a. l= ccnat:r=t:ion act:ivi"J Ccc::o>al.c.iD; on and afur Oct:ober 1, 1992, t:ha SIll'PP ..... t: be <i ..... al.~ and 

impla.,.nt:ld concnrrent: vit:b CC1IlC>I=.-nt: of c~=ctictl activitie •• 

b. lor const:=t:ion act:ivi-ry CCl!:ll8I1cing prl= toO and cont:inui.ng lay=.<! Oct:obe. 1, 1992, ~ba S>Il'PP lIrU.n: be 

dlv.loped and implEalnt:ld by Oct:ober 1, 1992. 

c. &"cr ;;>I:l,,,,,;:'ng ccn,n-ructicn activit:y involving a chang. of ololll.r.b.ip of pro,,-rt:y co_rod by ~s gener:': 

per:it:, t:bo nl" ovner ... at: accept: and _int:ain t:b. IlXi.st:ing SIlPFP. 

3. AvaiLabi1·t:y 

Th. S'O/Ppp .bali b. kapt: on ait:a during CotUt:ructicm act:ivi~ and 1II&d. aV1il.a.bl. upon raqu..t: of a 

rapr.a.nut:ivt of ::b. Rap-onal lIat:.r Doar:! a~/or 1oc.a.l ag.nc,.. 

4. Required Chang •• 

a. '!h. r:!.illc:.ar.ar IIhal.l .-cd t:bll SYPPP vb=lIv.r t:b~. is a eb.a.n&- in CtnlJIt:ruCtion or oparatio::u vbicb 

..,y afhc":: t:be diecb .• :r~1 ,of aipi.fic&ll.t: quant:itie. of pollut:ant:1 t:o aurfac. \I1t:lrl, Jr=d _ierl, or 

a lIWlicipa.l .epara1:,. at:crm ..... r .y.t:.r.. Tho SWFP ahoul.d &lao btl .-nd.d if it: is in vioLation of 

arJ.y ccuditiou of tida ,._ra1 permt: or bal net: acb.iev.d t:h. g-naral Objective of rad=in~ polluunt:~ 

irt It:orm vat:.r liiach1rx ••• 

:'. '!h. Rozicu&l lJat:er P>oard, or lcc&l aguley vi~b. t:h. ccncu=t",c. of t:h.e Ra!icu&l lJat:.r Bcard, _y 

raqu~r. t:bo diac.h&rz.r t:o '&DAnd t:b.. SYFP? 

Th. S~P? ,ball p=o,id. ~ d.,c=~ptia= of po~.n"~ acu=Ct, which are likaly t:o add .i~f~cant: q~t:it:i •• 

0= ?ol.l:;~n::. =0 at:o:-m .... t:.r ci:.lIch1rg •• 0= v:u.t:h _y r,uult: il:l uon-at:orm va1:,.r dizcb.aq •• trOll! t:h.e 

cCOJ"::ruc=io~ s~=.. Tna SV?pp s~ll i~c:~~., a" a :i=i=~, "::~. foll~_ng i~.~1 
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a. ~ wap .x~ending appr~t.1J one-quarter milo. beyond ~h. property boundaries of ~he con.truction .ite 

s~oving: ~e con.truction .it., ru=fac. va~.r bodie. (including known springs and v.tland,l/l, 

knowu ¥til •• an outl~e of off-.ite drainage ar.al t~t di.charge ~to the con.tructio~ .it., general 

topography. and ~e an~cipated di.charge location(s) where ~h. construction .i~.' •• te=: water 

di.charzes to a ~cip&l .torm .ever .y.tem or o~.r Vater body. ~ raquir ... nt. of ~~s paragraph 

:ay be in.luded ill ~bc aiu _p required under tht follovi.ug paragraph it appropri.&u. 

b. A .ite sap(s) showing: 

i. Locatiou of centrol }n'actices used during conJOtructiou: 

:.1i. Araas of CUt and fill: 

iv. Dndnaze pa'Cterruo and slopes ant.icipaud aftu _jor gT1ldiug activities are complet.ed: 

I 

vii. Ar .... of potantial soil ero.ion vhare control }n'&ctices rill k>to 'USed during conn:ructiOlli 

x. Au outlu.. of ~e drainage area ~= each cu-.it. •• ~= V&~.r diJlcharge poiut; 

xi. Vahicle ator&g. and service area.; aud 

i. 'l'ca::ic _tari1l. that. an lc:novn to han k>toau t."a~ed, st.ored, di.-posed. spiUad. or laak.ad ill 

aiJnificant ~titia. ont.o t.b. COIl.eruction .it.; 

v&'t.ar; 

i~. PT-ccu.t.ruction control prac~ic •• (if any) t.~ r.duce .edi~nt. and ct.har pollutant.. in st.orm 

vater di.chArge.; 

v. Equipwent st.orage, cleaning, and ~in~Rn&nce are •• ; 

],./ Tlla d.~ .. ~tioc of vh.d,.r ... tl.Ar.,d. ,,;rin .hAll boo ~c. by ~h. peru)]:: vee p""p.ara: the S\."PPP .nL &b.a.ll 

not bc binding upon any c~.r per.on. 

I 

I­
I 



-7-

d. A lis~ of pollUUllts (othar than .. di»cn~) t:.h.at ar. lik.l.,. to b<o pr.scut in storm __ t:.r dLrc:h.o.rg ... ill 

aipi.fiC:&%1t: quantit:i... D .. c:rtH t:h. control practic .. (if diff.rent f:rc= Itn, 6 below) appropri.ate 

to reduc. t:h.a. pclluanta il:l t:h •• t:orm _t:.r diac:h.&:rJ ••• 

•• A:I •• ~t:. of 'the aize of ,t:ha cou.t:ructicn rit. (in acraa or .-quare :b.t), an .au.at. of the =ff 

coeffici.nt o! 'the c:cm.s=ti= aite befera and &ftar ccm.s=tien. and an .ati2aate cf t:he percenula 

of t:he ar .... of. 'the ccn.tructi= .ite th.:: u aperri.ou.a (a.,., paVe:IM%lt, buil.liiugs, eU.) bcfClrll and 

aft.r CClll.~-UCticn. 

f. A copy of 'tha NOI. 

The SYPl'1' shall i=lud.: 

a. A. d.aeripti.CIlI of soil .-..... bil.isaticn ~~s. !h .. e practiclU .hall be do.iped to pre •• rn a.rlsti.n& 

voaptat:ion vh.:n feasible and to ra_pute opeu a.rau ... aoon as fea.ibl. d'ter ~ er 

ccnat:=tien. h d.-lcpin& u. •• practic •• , t:he diac:h&~.r ahall 'ccmaidcrJ t:espcrary a ••• Hng, 
I 

penu.n.nt: •• RinJ, ."lcbin, •• cd .ubilizati.Ol1. _,.uti_ butfer n:rlps. ~ucti.cu of tt ..... or 

ot:har aoU st:a!lili~aticn practic... A.t a·1tini_. t:h. operator wust impl-.ut 'tha .. practic •• en al.l 

cti..turbed .r .... du:rinz the rainy ...... en. 

b. .&. da.cri;:tion er illu.t:rati= cf centrol practic •• vhieh. to the .=ant: f ... d.bl., vill pr&V'aDt a nat 

inc:raa.s. of •• dilMnt load in .tonI vatu' di.c:h&q.. In deval.oping =t:rol. practic.s, 'the di.lu:har:ar 

shall cc:urid.r ... :full :rane. of erosion and s~t cont:rol • .uch a. dat:ention baain.s. attav bal. 

di.lta., .Ut f-e:nces. _r'th dikes. bruah barrier., .... lod.q di.a.i.pati.cu danc •• , d.ra:in.ap .-l. ••• c.haclr. 

ca-, _b.urface drain. pipe .lcpa drain. 1.Y&l sprudars, at:O%'1II drain i:Il.t: ~.cti.=, rock out:let 

prot:acticn. sad.i.:.ent a-aps, t:a.porllry s.di_nt basiu.. er other centrella •. A.t • mni_. aandbar; 

eli"'s, .Ut: fanee., .a-av bala dilr.a., er ~"Ylll.eZ1t cca.trella practice. are rtquirad fer all 

rlgn.ifi..cant .iduloptl and dovnalope bacndari .. of OlIo ccrna=ti= .:rea. Tb. di.acha.rJ.r -.at con.aid.r 

.iu-spec.:i.:fic and •• aacu.l con.di.ticrns vhlltl daaipin& OlIo cCltltrell practic ... 

c. Cont:rol practic.s t:o reduc. OlIo t:raclr.illl of .ada..::,.t: CItlto public or private =ada. ~.e public and 

privat. road. shall be inapect:ad and c:laaned .s nace .. ary. 

d. C=t:rol p:raet:ic:". t:o radue .. wind .rolli.on. 

The S>T??? .~ bcl~" prOTi..:'ena which .l.i.miioat. or raduea ::l :h. axtant faa.ibla t:h. eli.chars. of 

::a~,,::i.al .. c~a= "than .a== va~.r t:O :h. _:Orl! ...... a,..tR2 ar.J!/::>r =-:.i~ _t:.:=a. 5=h prOTi.simu alall 

.usur., t:c t:h. a=.tlt f.asibla, -::hat: tit> _tar:Lo:1.. are 1!.i.~=I.d i.r. :pant:it::!..s vh.ic:h viti haY1l an .d •• r •• 

• !fac: O::l =.C.::7i::lg v .. :. =.1 . tlzt:.ria.ls otlI ... 'than .t:c= _t:ar :hat: .=. di..c:har,.d "hall boo list.d .lemg 

rit:h tho •• ::.::at:.:! C;u.&ll~:!.t::r a: :l:a e:sc:"rs.d. tLlLt:eri.aL 
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TO. sWPP aha.l..l lI..acri\)4l til. CO%l.~=l pr&C~:l.c •• r.c rsduc. pollu't.a%l.r.& i..o .r.or.. va't.ar c!:i.ac~ •• afr..r all 

eon.at:=ticn pb.&a .. b,aYa ~ ca.pl.r..d ar. ~Aa a:l.r... 'rhea • .,..~ De Cou.:I..t:aur. .. i:r.ll all loc.&l 

po.t:-CDU.S~rucrlDU &t:01."1ll va~a:r auap_nt: :r111:ra:i.r....nr.., polici •• , and guill..li_.. !ba 

eon&:l.II..r a:l.t:e-.pe:ific aDd .... 0D&1 condition. vban 1I. •• i~u, til. cont:rcl practic ••• 

.... iut:":=e. of c==cl ~c~ •• &t~.r ccua=cticm i.. c=pln:a~ .h&ll be all.draa •• d, 

10Ul-t:.rm funding .• ource. aDd t:ba re.ponai.~le ~. 

dUt:h&:rler wnut: 

Operation and 

incl.u.ding .hort-

III _.~.a (inuudiUI eq-ui.pean-c ..u.r.anance ..... r..) dia-poa.a at: l:he air.. or ~ed fro. "!:.boo ait:. for 

d.i..poaal aha.ll ~. di.po •• d of in coaplla=- rit:h !ed.ra1, S't.at:e, and lcc.al. lav., r.r;ula.ticn., &lld 

ordinance •• 

and 

Tha S'Jl'PP .hall. in:l.ud. -.j,nta=anea, :LD.pa.ctia:&, &lld rapau prDCadura. t:o a.1I=-a t:hat: all srada .uriac .. , 

V&l..la, il_i and ilt:r=~_-~; _P~01l. aroai.cm and .acii.m-nt: cont:rol ....-ur ••• a%Id ou.r proactiva 

d.vica. i.1I. .. :a.tifi..d in tha ri.u pJ...n are .u.na.i.J:>ad :in &0011. a.nd affecti ... e=d!.t:i.= a>d are ~t:l,. 

r.~rad or ra.t:cr.d. 

11. Training 

Tha SWPP .hall. inuud. procedur •• t:c ensur. ~t: aJ.l ~pa.CtiDUS r.qu:i.rad i.ll Section :8.4 of t:ba 

Monir.o-rUl& Prop:a: and hport:iu& J..qui.r_nu of tiIi.. Janaral permit: and aa.i.nu-=. and rapai.r raqui.rad 

:in Paraa;raph 10 of tili.a Sacuon are dcDa by ~d pa.raomw.l.. 

12. Ua-c cf Cent:ract:ora{Subc:01lt:ract:or. 

Tha S'/PPF .hall. i.llcluda a l:iat: of all =t:rac~or. (or .ubcon~ract:ora J raapoua~b for :L.pl. ... :c.tin& Ua 

SlJPPP. 

13. Ot:har Plans 

Thi.. S'ln'YP _y il>.corpcrar.a, by raferane., U. aPP:t"Opri.at:e al ... nt:a elf oti>ar pl&ll& raqu:i.rad by l.oe.al, 

S"at:., or 1edaral az.nd... I. copy cf any raq:u:i.r_allt:. inccrpcrat:.d by rafar.=. aha.ll be upt: at: t:h. 

cccat:rucrloc ai~ •• 

lL. Publie Acc ••• 

The SVPPP i.. ccUidarad a report: t:hat: ah&!.l be av&i.a~lc ~o t:h. pu~c mui.r S.crlcn :108Ch) of Ua C\.IA. 

Upo:> ra!f1>-&at: by _'tIhara of t:ha poUIllc:, ~b.a diach&r •• r ab.a.ll _lr.a av&ilahla for -ravi." a copy of r-h. S>TPPP 

.i~~ar ~ r-h. ~.giO%l.&l ~at:.r ~rd or d:l.r.c~ly ~ t:Aa r.quas"c=. 

13. rrep:r.r.r 

Th. SIlPPP .hal::' i.n=.lo.d. 'l:he ai;rnat:Ur- a::.d 'l:11:.1a of "he ",,=s:>::: =-sr>=s::'ble for pr.p&rat:ion of 't:b.a SVPP? a.nd 

in.clu.d. -CA. u:::. 0: itLit::"al prapa:r1Ll:i= a.::.i a.e.ll &l:.&:ui=_=t, :::"ar.:::o. 
I 
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Sec: ~:.. 0 n B: t'D1IT TORlJl G PROG1U .. !1 AND RD'OR.1"DlG R.EQUl RD!l!ll1'S 

Discharzsrs arl raquirad ~o conduc:~ i~pec:~io~ bafors ar.d at"er .~orc Iv.n~. and ~o ~~7 c~rcify ~~~ 

::hey arl in c:ouplisnc:1 vi..til ~b.a zanara.l p.=d.." .and ~h.ir S~?P.. O"hlr ~han rlpor~ing inc..idlnu of 

:1onc.ampliancl, di"c.h.arglr. arl n.c~ r-qui:r1ld ~o ~~ raper". cr clr~ic.&ticn..o. 

2.. ~eouir.d Chang." 

Th. Rap.cns.l.. iJaur Board _y r-quin ~b.a diac:.h&l:"!1l:' ~c eond=~ sdditiotl&l .iu inJIptI .. cticn&, .ubmi1: rcporu 

and earti£ication.., or 1:0 ptlrlor:m NlIlpling .and ana.l..yaia. 

a.. l"b.a raquirlllll&n=a of ~a Saetion .hall "- izpl-..n.""d by Oe.~ober 1, 1992 or ctr=Milc ... n~ of til. 

eons=tion ae=i'rl..1:y. n.. di.c.h.argar i. raspon.ibl. far i:1pll_nr.in& til ... raqnirt3lrll~. until. 

ecna=ticn aeti'rl..1:y i.s eomplata. 

:.. 1'or on;oi.n& eOll..ll~:rueti.on aeti'rl..1:y involvi..t1& a c.hanEI iJl ovnlrah:ip of p::-trper1:y cCTered by tilia r;tIl1ll=l 

ptl%:Sli~, tiIa naV owner -...~ ilIpl._1: tile r.~l:J of ~hia Saetion con~_1: wiu. til. ~. of 

OVDarahip. 

Diacharrr" sh&ll eonduc't iluIpaetiona of 'tb.a eons=ti= aiu prior ~o an'ticipat:ed IIt:Or111 .V&n'tS and af.:.,," 

aet:ual _= .VIll'tS t:o id.ntif,. aras" eont:ribut:in& ~o • di.sc:.h&rg. of at:Orlll _t:ar .. aoc.i.at:ad wit:h 

=ona~=ti= activi:y and 1:0 ava.luata vhat:h.-r 'ContrOl p-ractica. 'to raduca pollu~~ 10~a idantifiad i.n 

t!la SWPP ara ad.qua~. and properly i..,l ..... nt:.d iJl ace=d&ne~ vi..th t:h. UrlU of til. pneral parmi" or 

"blt:b.ar additicns.l.. e==ol p-raetieas ara n •• dad. J. ncord of 'tha illlpeetioua must i.ncl.wia tb.a da~a cf th. 

:"'usptletion, t:h. iJldividual(a) vb.c performed t:h. iluIpection, .and 'the ob .. rvati= •• 

5.. C?!!!pli.&nc. Canifiea'ticm 

:Each di.c:.h&~.r mnat: amwally c.rtify th&~ iu e=-=ti= acti'rl..'ty is in cOlllplia.ne. vit:h tb.a raquire"""n"" 

of til;ia & .... r&1 per::d..~ and ita SWPP. nu... carti..fication "h~ be 'I:)&aad upon tiIa .it& i.napcoctionc 

=1C;ui:r1ld in Parazrsph I, of thi. S.ction. Th. :fl,rS~ clr"ific.&t:ion ZlUn ba cczpl.at:ad by July I, 1993. &.tld 

.ach July 1 thlrasf~ar. 

,;;.. ~===luncI Rapo:n:ing 

Jisc:"'=ga-r. vho c.a=ot: clrt:i..:ty complia~ce, in ~cordance vi..u Pars(1:'eph .5 of ~hi. Sacticn .and/or vb.c haV1ll 

::..a.c.. o~hc= i.n1lt:AUCIU of n=compliancl, ::na:: =~ify tile a~;rro?=ia~. Re,ioll&l \la~.r Board. l"b.a no~ifi= ~ions 

.~:! idau=if1 ~. =yp-Cs) of n=ca:pli~=cl, dlscribe t:ce ac::~c~. Ulc ••• ar,. t:o achilva cozplianca, and 

~=:"~e a t::irIe .ch.dul., .uhjac,: t:o th. =C!..ficatious b! o. R.~io:u.l.. t;ls~lr Board, in.di.c.&ti", whan 

=tr.r?li .. n.c. vi..ll be adu ... ".d.. N01lCompli&:lc. ="i.!ica~iona =-~ b •• ub:ti.t:t:.d vi..t:h.i.n 30 dey. of 

~~.n~~!i~ac~o~ c~ ~=~~~~:~c.~ 

:.t=::I=CJ of Ai: :"='.~a=~1C'Cs I ca:tl?2..i&nc:. ca=-::..t~ca~1ouI7 ~::.c. r.c=.===pli.a.nc. r.pcr't.i.n~ D".l...I"C. b. rat.&inmd fer a 

~=~~ci ~: .~ 1.1~: ~br •• 7e&=5. ~ich ~~ •• XC.F~ioc of ~=C~7~~~~=~ r.po=~&l dilch£r~.r. are noe 

~~=~~~~ ~Q su=-~: :~t~~ =.CC~~3. 
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SeCtiOIl C: ST..u!D.LP.D PROVISlONS lOR CONSTRUCTION ACTIVITY 

1. Du~y ~o c:o..ply 

n... di.c:.h.&rgar J:\U~ cozply vitil &ll of tile ccn.ditien. of thi.. zanaral p.rIIi.~. ~y P'"nd..~ =01Ipli~nce 

c~titute. a v~elaticrn of tile ~A and the Pertar-Celegne Water Quality Control Ac~ and i. ~cunda fer 

anforca_nt a~tion a:rJ.d/ or ramova.l fr= gan.aral perzci.~ c:cr"ar~g •• 

The Iti..c:.h.&rge= .hall c=;:>ly wi til aff:;'uant n.~n.d.arda or prohibitiCUJI a.~bll.had undar Section 307 (a.l of 

u.. CI<A fer toxic pollu~nu vi.thill the t~ provi.dad :in til. ragul.atioua tilat a.~bll.h t:ha.a .t.&n.d.ard. or 

prohibitiens, .".n if this zanaI'a.l pe=i~ ha. tlCt ,.a~ booo" BClti.fiad to ineerporau the raqui.I'amant. 

~. ,·anara.l pc=it _y boo aocii..fiad. :-.'V'Okad and rai.auad, or tar=inatad fer cauaa. 'I'bA f~ of a 

-raq_.t by "the Iti..char~r fer ~ '~I'al p.ndt ~di.fic.ation, rrnx:..a.ticn and raieauanca, or tanoination, or 

~ JWtific.atioIl of planned cha.n& .. or ~ntic.ipatad n.cnco:apl.i£n.ce .d.,.. not .Uy urr ,a:c.araJ. pendt ccndition. 

If &:rrJ" t.c:ti.c effluant na.nd&rd or prohibition (i=.ludi.l::lJ; an,. .chadul.. of c.cICIFl.i&nca apec.ified in auch 

_ffiutint at.and.ard or prohibition) :La pro.ulp~ =>dar Sactien 307(a) of the Cl.a&%:I ~ta:r l.et fer a toxic 

pollutant Wich ia pr •• ant in til. di..charge and that a-ta.nd&rd or prohi.biticn i. ~ra atri.naant tilan any 

limiu.ticrn C1l the pollutant in t:b.i. zan.aral permit, t:b.i. ,auaral permit ah.a.ll be .odi.fi_d or ra'V'Oud a.nd 

r.i ..... d to co:U= to tha ~c:ti.c affluant .u.n.d.ard err prohibiti.cu; and tha di..c:.h.&rlar. ao notified. 

3. N •• d to"R.a..lt or i..cue • .A..ctivity liot a D.fanae 

It .hall net ba a d.fa".. fer a Iti..chargar in an .:cfo:rccaant actien :bat it V'O\l.ld ha .... be.n nec ••• ~ry te 

hal:~ or r.duee tha permitted .ctiviry in ordar to aaint~ ccmpli.a.ne. with tha ccn.dition. of thi. ,aneral 

p.rmit. 

4. Duty to Mitigau 

'I'ha discharger sb..all ~U all ra.ponaibla at.p. to ainimi •• or prevent a.ny ~scharz. in Tiolatien of t:b.i • 

. ,.nc.-~al p.rmi.t which hal • r"'lIIcn>abla likalihood of ad ..... r .. l,. affact:.i.n& h=a&n haalth or the amri.r~t. 

The di.c:.h.&r,er .h.a.ll .t .ll timaa prop.rly oper.t. and ..u.n~in a.ny :f.a.c:.iliti •• and .yatOlU of tra.at:aent 

and centrol (a.nd related appurt_nan.ca.) which ~re in.a~ll_d or .... ad by tha Iii.char,.r to .chi .... 

compli&:c.c:. with ti1a c.ouditioJll of this g.n.ral J>8rwi.t &n.d witb tha raquir._nta of .tors vat.r pollution 

pr.v.ntioIl plan.. hoper oJ>8r.ucn and aainta.nan.ce al.o i=luda5 &J:i.qu.ata labo:t'1tory control. and 

.ppropriat. qualiry .aSlJ.ranca proc.dur... P=par op8ratioll an.d :.a.i.nta .... =e _y raquir. tha op8:t'1tion of 

baclc.up or .uxiliAry faci:'iti •• or .~= .,.ate .. , 1.nat.all.d by a Iii.char,er when ... c •••• ry to achi.". 

complianc. vi~ tha ccn.d:"tioJll of tbis ,.lleral pe~~. 

6. ProJ>8rr,. ugh~. 

~. Z.Dera.l p.r-~: coe. not ccn".y .~J p=oparry riJhtl of any .or_, or any axclUJiTt pri"il_Z." nor do., 

it .u~hor_%. ~y i~:u=J := privata p=op.="y or any ~,,&.iOtl o~ par.c~l ri,h:., nor &Dy infriDg.m.n: 01 

:_der&.l, Su:., 0= :'oc..a.l l'll/' c= rcg-..u. ... t:..:-t1...I. 
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7. Du~y ~o hovid. l"icnaa~iOIl 

-n,.. diac.h.o.r,.r ahAll fu=iab the bp.otal Y .. ".r Board. S"a". \I .... t~r Boa.rd. or USEP)', witb.i.D " r"""on.o.ble 

ri_. aoy reqUllatad iuiorzario" to d.~erwi.n. C01Opl.i=. with tua I!;tl"erlLl pcnrlt. The di.c:.b..o.rg&r "ull 

JLl.ao fundah, upon requau:, copie. of recorda requir.d to Ja up~ by th.i.J Zen.ar&l pc=i~. 

-n,.. di.c.h&rzu .hAll a.llow ~hoa bsicual IJ&ttlr Board, SUta Waur Board, USD'J., and/or, 1%1 t:ha ca •• of 

eOUlltruericu .ite. vidc:h di.c.h&rae t:brcugb a ....u.cip&.l .ep&:r&ta ato= a.vcr, an authorized rep:r.JlBn::.£tiVa 

of th. 1I>micip&1 operator of tha .. p&rata atorm ....... r .,.stHl receiving 'tha diacharga, up"" tha 

pra •• nurion of =-dantiaJ.. a.n.d o'thar doc_ta .. _,. M r.quirad by 1.&v,. to: 

a. Ent .. r UPO" tha di.aehArtlr'" pronci..es at reaaonabl.. ti __ wh.re a ra~t.d ccustruerion act:ivity ia 

be~ eOllductad Or vhara record • ."..t: be upt: =d.r th_ condirion.s of this zen.aral. permit; 

b. Rave acca •• to and copy at r ..... enabl. ri_., ~:r record. that: mat be kapt under 'tha =.dirions of 

this :;en.n.l p.rait; 

9. Signatory P.,aquinmants 

a. Al.l Notic .. of l.utlOtlt aublllittad to t:b. Sut. >lat.r Board .b.al.l be aiped .. followa: 

1. for a corpora ricn I by a responaible corporate offic.r. for the purpo ... of thia a.crion, a 

:r1I.pouaibl. corporat. offic.r -.:>.III 'a) a preaident, •• crater)'. tr .. aurer. or vic. prad.dant of 

'tha corperarion 1%1 cb.aqa of _ ptiuc:.ip&l busiu ••• f=tio". or au,. oth .. r pers= who perfo%"lllJl 

aiail-sr polic,. ~r d.ciai=~Y..i.:l1! f~tion. for tho corporarion. or (bl tba _goar of the 

construction activi~,. if authcr~ty to si~ documanta haa b.an a.ai~.d or dLl.lILt.d to t:ha ~g.r 

in accordanc. vit:b corperate proc.dur .. a; 

or 

J. For a 1IWl.ici.pUity. SUte, t.dera.:. "r othar publ.ic a,enc,., by aithar a ~ip&.l 1IX.=tive 

offic.r. ranking .lactad of!ici.al. or duly authori"ed rapraaenuri_. '!he pri=.ip&l axacutivl! 

of!icar of .. tad.ral aSaIlcy incl~des :h. chi.f .xecutive officer of tn. agancy or th ••• uior 

.x.cu"iv. officar ha~ ra&po~sic~l~"" tor tho ov.ral~ oper&"ious of a princip&l. xaographic uni, 

of tho aKE~cy (a., .• R.ZiOIllLl Ad~ui.~rator. of US~A). 

~. , ..• 'ore ~".r poll~,ion pr~nti~n planA. rapo~t~. =a~=~~ie.=~on., or otbAr in!DraAtion requir.d by 

=~. ,o"oral p.~~ a~lor requast.: ~ t~o Ra~OtlA~ ~at.r 30ar~. Stat. \la".r »Oard, USEPA. or tho 

local .=0= v;u:.r _usluoa,," aK1'ncy .hAl.l l>a .ip-c by a p.=:son d •• crlbe~ above o~ by e dul,. 

a~=hori2.d =a?r •• ontativ.. A ?"~.o~ i. a duly aut~ori%.d ropra •• n,a'ivw if: 

5\o"'PPP; 
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2. The autileri:u.tlem ~cifi .. _i~b.= an individUAl or a poai~iou Mving reapon.aiMlit:y for t:be 

o_ra.ll operat:i= of til. c=.~=t:i= .ctlvi~y. ~cb a. til_ pcait:i= of -.naS.r, opera~or. 

auperi."'t:.ndan~. or pcait:icm of .c/l.1.i .... l."t nrpouaibilit:y 0-:- .u iJ:>c1ivid ...... l or pc.it:icn Mvillg 

"""ra11 re.pond.bilit:y for ."vi="..n~l _tt:.n far t:h_ eCWIpauy. (J. dIU,. aut:b.orlaad. 

npra.a:c.~t:i __ y tiw. De ait:lar a _d. i.l:>c1ividual or allY individual ocr-:upyin, • na_d 

pc.irion. l; and 

3. If aJl aut:h=i.:u.t:i= i.a tlO l=s.r aecurat_ Dee.aua. a diU.r.nt: i.%I.dividual or pcait:icn M. 

rooapcnaihi.l.i.t:y for t:he ...... rall operation of t:h. ccnat:r=tion act:iTi.t:y, a _w aut:heri:ut:ion .... t be 

att:.achood to til_ SWPP prior t:o .ubt:d.tt:.al of &rly report. '. infc:zation, or cart:i£i.e.at:.ic:c.a t:.c 1>& 

.i,...ad by t:.be autil=i.aad npre •• u::&t:i ....... 

10. C.r~icat:i= 

-I cartify UDd.r pc!.&l.t:y of Law ti>at: t:.hi.. d=-t: and all at:.t:.aclmant:. _re praparood UDder ., 

cU.racticn or aupervi.i.= in ~nia=e win • .,..u,. cia.i~d t:o aa--=oo t:hat: qua.l.i.fiad paracnmal 

properly pt:.har and eT&l._t:. t;h. infcraation aul:cit:t:..d.. !.a .. d em ., u.qdry of t:he per.on Dr peraon. 

vho ~. t:h • .,.at:.aa Dr t:b.o •• peratllO.J cU.rect:.l,. rooaponaihl. fer pt:h.ring. t:h. int~ti=, t:h. 

info=-ti= aubait:.t:ed ia lOo t;h. bt.~ of ., kDcvl.d.S. azul baliaf, t:rua, ac=rat:.a, a=.d ca.plat:.a. 1 ... 

. • "art t:hat:. t:.hare ar. ai.pl.i:fica.1u pena.lt:.iu fer aubmit:t:.i.nS ia.l ... inforaati=, includiu, t:1a pouibilit:.y 

of fir>a a=.d i_prt.cnma:c.t for i::c.ovUlg viola tiona.· 

11 • Anticipa tad lioucooopl.i.&nce 

Th. diacharl.r rll.l p. .... adTane. =tie. to t:h. i.ap.cual Uat:.ar Board and local ato", _tar _nag._ut 

a!.=,. of &rly pl.a%mad c.hanp. u n. eo::>.s-::ruc::t:.ion aet:.ivit,. ~ch _y "ault in ncuccmpli£nc. wit:.h lau«ral 

pendt rcquirawa:c.ta. 

12. P.na.lti .. for !&l.aificaticn of A.peru. 

s.etiou 309(c)(4) of. t;h. CIa prcrrl.d .. tM:: any per.on wbo ~ngly._k.a. aJly £al •• _t.ri.a.l nat:.._nt:., 

npr ••• ut:.ation, or certificatitm in any racord Dr o1:b.r doomant: aul:ci=.d er .r.quir.d loo be tainl:&.i.n.d 

und.r t:.h.i.. ~ral pend.t:, incl.din& r.pon. of cc.plianc. Dr tlau.ca:pli.-= •• hall, up= ccuvietiou, be 

pa:c.iahad by • fu. of net: ser. t:.l:>.an $10,000 err by iJlpri.a=ment fer ne1: aacre ti>ar. nrc yaar. or by bon. 

D. Oil and lia%&rd.aua Sub.t:.I.uc. Uabilit:y 

!'iot:.b.iug i" ~. p08ral pc:nlit .M11 b. con.at:.n>ad t:.o precludo t:.ba ill.-::irut:iou of any lagu aC1:i= Or 

nli.'V. 1:be di.eharz.r frtno any rs.po~.:'hilit:.i •• , liabilit:i ••• or petl&lti •• 1:0 which t:h. diacMrzar i. or 

may b. subj.~t und.r S.e1:i= ~ll of t:.bo CWJ.. 

The proviaion. of t:.hi.. zanaral J>4l:nlil: ar-e •• _rabla, &n<:. if any prori.ion of t:iU.. r ... ral permit Dr 1:ba 

appli~t:ioll of aJly provi.ion 0: thil &a".ral pcnri.t 1:0 ."y eirt:UZ1St:.I.=_ i. bold :'IlV .. :..id.. -r.1a .pplica :::'0 

of _=b prcviaiDIl loO ot:)lIfr ei=mut:.a=a. LUi tho ra_i~d.r of tiUl g_nar"l pe:-nt: ."tall not: be .!t.~::.:! 

~r-elry. 

) 



-lJ-

15. i.ao;anar Clau.ae 

'Thl~ z.."er .. l p<lrait: """7 be JOOdifie.d, ravoud JLD.d .reiarued, or t: .. ~t:ad for c.&u,oa dua :'0 prc>x:ulg":'icn of 

.-ndad ra(Ulat:.iotl.l. rae.ip:. of USD'A l;Uiciance eeoc_ruing ra",uud &<:t:ivit:i •• , judiei&l d.ac:iziC1l, c. in 

aeecrd1ne. vit:h 40 CIR 122.62, 122.63. 122.64, and 124.5. 

16. Panalti .. for ViQlati~ of Fendt: Coud.irio:u 

•• Section 309 of t:he CIa pTC"ddas .i¢fi<:S::l:' pur.a.lrle. for any pe:raon who viola:. ••• pe:nd.:. eo..dirlon . 

itpl-..:ndna .~et:i=a 301, 302, 306, 307, 308, 318, or 40.5 of t:ha au. or any permt: =tditicu or 

l.Ud.u.t:.i.ou blpleaanti.n& any .'QC.h uet:i.on in .. permt ia.-d lmd.er S.erlon 401. ~y person who 

"I'iola-u. ury pa:r1Lit: eCu.cU.tion of t:h:i.. ,enaral permt i.a ....bjaet: t:o .& civil ....-J.t:y =t: t:O .:ee..:! 

Sl.!\ ,000 pcr day of aucl1 nourlcu, u w-a.ll •• any _ o~r .&ppropriau .a=tion prc-rld.ad by Section 309 

of t:h.a au.. 

b. Th. Pcnar-Colopa W.-ur Quallt:y Cont:=l J.ct: ~o prc"l'i<iel for civil a:>d c~ pt:>&lti ... which in 

..... caa ..... ~t:ar 1:ha.n tl:>oaa und.r t:h.a au.. 

17. .A.T&i.lAbilit:y 

1. copy of tiIi.a pnaral pc:nd.t: aba.l.l be .a.int:a:iJad at: t:h.a c=.s=t::i.on rlt:a ci=i.n& ~=t:i.= acrlvit:y 

and " a_il.abl. I:c opcrat:i.rl.l pcrac:m.l. 

18. 'l'rauafera 

'l'hi. ,~er.a.l pe:nd.t: ia 1>CIt: r.:ranaflC1bl.. A ___ OIfDeT of an ~ohg ccna=tion a.etirlt:y -"t: .....ceit: a 

JI01 in a=crda.!l.c .. wi.t:h t:h.a ~qu:i~ut:l o! t:h.ia c-eral persit: UI " aut:horl%ad = cl.iJcha.r,. 1md.e!r ~. 

,a_r&1 pc:nd.t:. An _r who .au. prcparry cov.r.d by tid. ' .... ral pcrmit: ahall infcno !:hOI %laV ovnar of 

t:h.a dUt:y eo fU. a NO! aDd ahall pro'ItUe t:~ _w owner vit:h .& copy of thia,enaral pct:m.t:. 

19. Cont:inuat:ion of !xpi~d hrsit: 

'l'hia lenara.l pendt: cont::in_. in forea and affect: unti.l .. new ,enaral pendt: i. uaued or t:h.a Su.t:. iAot:.r 

I!.o&ni raacind& tid. p_ral pa:r1Lit:. Oz:tly ~ •• liiachar,a .. &ut:h0ri.2ad t:o liiacb&rJ;. -.dar tile. expirin& 
,anar&1 pc:nd.t: ara eQ'7erad by ~ CCZlti.ml...:l ..,..ral pc:nd.t:. 



Att.ac.hment 1 

STATE WATER RESOURCES CONTROL BOARD 
P. O. Box 100, Sacramento, CA 95812-0100 

Legislative and Public Affairs: (91 6)657-2390 Clean Water Programs Inlormation: (916) 739-4400 
Water Qu&lity Inlormation: (916) 657-0587 Water Rights Inlormation: (916) 657-2170 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS 

NORTH COAST REGION (1) 

5550 Skylane Blvd. Suite A 
Santa Rosa, CA 95403 
(707) 576-2220 

SAN FRANCISCO SAY REGION (2) 

2101 Webster Street Ste. 500 
Oakland, CA 94612 
(510) 404-1255 

..-~r--___ .,...-___ IT"1'"""r'""'I 

CENTRAL COAST REGION (3) 

81 Hil:luera Sl, Suite 200 
San Luis Obispo, CA 93401-5414 
(805) 549-3147 
LOS ANGELES REGION (4) 

101 Centre Plaza Drive 
Monterey Park, CA 91754-2156 
(213) 266--7500 

CENTRAL V ALLEY REGION (5) 

3443 Routier Road, Suite A 
Sacramento, CA 95827-3098 
(916) 361-5600 

Fresno Branch Office 
3614 East Ashlan Ave. 
Fresno, CA 93726 
(209) 445-5116 

Reddlng Branch Office 

415 Knollcrest Drive 
Redding, CA96002 
(916) 224-4845 

. LAHONTAN REGION (6) 

2092 Lake Tahoe Boulevard, Suite 2 
South Lake Tahoe, CA 96150 
(916) 544-3481 

Victorville Branch Office 
Civic Plaza, 
15428 Civic Drive, Suite 100 
Victorville, CA 92392-2359 
(619) 241-6583 

COLORADO RIVER BASIN 
REGION (7) 

73-720 Fred Waring Drive, Suite 100 
Palm Desert, CA 92260 
(619) 346-7491 

SANTA ANA REGION (8) 
2010 Iowa Avenue, Suite 1 DO 
Riverside, CA 92507-2409 
(714) 782-4130 

SAN DIEGO REGION (9) 
9n1 Clairemont Mesa Blvd. Ste. B 
San Diego, CA 92124 
(619) 467-2952 

STATE OF CAUFORNIA 
Pelll Wi~, Govemor 

CAUFORNIA ENVIRONMENTAL PROTECTION AGENCY 
James M. Strcci<., Secril'Oary 

\ 
.. \IPtUl[ 7 

(. 



JCI'I.CX m :nrn:r.r (JI01) TO CXJ:!:r'L:Y m:m na: ~ 
O!' nIX C:::lI1rTu t ~ TO DJ.S.C:B..U:GX ~ lO..l:l::D. 

~ lIT:I:8 UlifSlXIJCIl!ll( .ACInu! 

Di._~lurga. cf .= v&t:ar aaac~i.&u,d vitil ~=SO'U~tiCll ac:tivi1:1 (n:crm wat:llr dis~h:I.""".) t:hAt: rasult: .. ill t:ha 

di.t:=ban~. cf fi"ra a~ns err acra cf t:cul and ana or wb.i~h i. p ... rt: cf • arEar ~= A~ c'f davalcpmant: 01: 

_&1.. 'I:\ut: be parmit:t:ad. eons=tion a~t:ivi1:1 i=lu.daa claaring. grading. DX~vat:i=, and :ra~cnat:=t:ion cf 

c.:ti.at:ing f.~i.l:Lti&. involving r-awrv&1. and "~a_nt:. Ccll.llt::r=t:ion activit:]' dC>4la nat: illcll>da rout:ill& 

,...int:&na.=. t:c 1&&inuill err~illal lina ~ ITa.da, bJ'drauli~ cap&~it:], or crip.n:al purpo ... cf t:kle flLCilit:y. 

"Ih. ow:>ar of t:ha l&.nd vn.rtI tila ccm:n:ru.ction a~tivit:y ia oe=-.""'ring ia ... apon.o:ibla fer obuill.inJ a perm.t:. 

Ownara _,. obu..i.n cavar_,a mldar t:ha C._ral St:ora tAut' Parm:it: '!;c Duchart;a St:Cl:1II OIat:ar A ... oeia'!;ad vitil 

CcIl.IIt:=ticu .1c:ti'rl.1:1 (c.naral. l'al:llit:l by fil.i.q " ItOI in a~~orda.nca viti! 1:la tcllowin; inst:=ti.ons. Co-varag. 

for c:.=-=ti.= actirlT:y ~ud en _._t:. (a.I., p:!.P"~ c:oo..c=ti.=ll, or on n.a.rby prop&rtia. by 

ai'Aa_nt: .or ~.:i=, .hall be obt:.a.inad by 1:la' ent:it:y napcuai.bla :for UI.a =11=0.= a~t:i'rl.T:y. 

St:orm vat:.r d:l.scharrs ill t:he L.aka Tuca Hydrologic 1lnit: nu be rar;ul.at:ad by " .. parau pu''lllit:(al adcp'!;.d by 

t:h. C&li.forn:La. bgional >I&t:ar Qu&llt:] Cont:rol Board. Lah=t:on :aagion. and _y net: ••• le. covaraga undar t:h .. St:at:. 

"u,ar :Dcard'. IClaral pa~t.. St.coI vat:ar dischar,a. on l.Mi.an !.And. rill be ragu1.a.t:ad by t:ha O.S. 

Environ:x:>elltal Prot:&~ti= ~=y. 

Sut:a >laur i.a.= •• Ccnt:rol :Bo&rd 

Di. 'rl..i= of Qa t:ar Quail T:y 

At:t::Ju Sl;Qra il&t:&r Par.:it: Unit: 

P.O. !ax 1977 

~r&a&Ilt:C, CA 93!12-1977 

Ovnara of ongo~ ~ans=t:ion au.t: fila a ROI, ~ witil t:h. appro~t:. aunu&l f •• , by S.pt:Kmhcr 30, 1992" 

Ovx ... ra of p." CC1:1J1:rUCtion (t:Ac.& be~Ui c=..=tion .. f'ur S"pt:..bar 30, 1992) laUat: fila a HOI prior t:o che 

~o.-=&_nt: cf ~ota=erlcn. lor cu&ci.UI c:ona=ti.oc. activit:] i.nvolvin& a cha.n&. of Q\lIl.IIr.hip, 0.. nay CV't!IO= 

..a~ aut..it: a u_ }fOI wi.t:l:d.ll 30 daya of t:h. dat:. of ~e c! OVIlAr:abi.p. h.farably, t:h. KOI .hcul.d. b. aant: 

vit:h til. rrvOCAti,cn pr-pa.:x-.d by t:h.a praviC1U .,.,.,.r. 

The c:urr.~t annual t •• i. S230.00 for a£Cb coust:=uct:ioc. .it:. w~c:h ~is~~r,el i~t:o a ~ci~: =qpIOrlOt:e a~or= 

•• ~r .yatr.c raKUlat:ad by LD ar .. vid. ur~c: st~ v&CAr p«~t L~d S300,,00 f=r all other con~t:ru=tiOll sit •• " 
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Ca:tpl..tiOtl and auh:d.t:ul of t:he at:=had ROI (P= NOI-2) b r~ui.ra.d t:o gab> cOVtraga Ulldar u.e IlrtIaral 

perm:Lt:. It: ..... t: Do. ccw:plat:.ly and accurat:.ly fill.d out:. J.. c=at:rUct:i= .it:. will be ~i.daTed t:o Po cavwrad 

by u.. lau.ral pend.t ,.pan fi:Lil:1& a CC8JU.t:. and eccurat:. \!IOI and a-ulmit:t:i.n& t:ba appropriat:. ____ 1 f... IJPOIl 

raceipt of til. ROI and :h., .... ch d.i.ac.barl.r vi.ll Do. ._t .. let:t:.r COIlt:ai.Ung til. di.cb.arl.r'. idant:i.fic.atiCtl 

IlU&bar. 

If you hav. ~ qua.ti=- en cOlEpl..ti.ng tile HOI aft:.r reading t:ha followiug ll.D.-by-ll.D. inat:ructiCl1&, pI ...... 

CAll ,.s at: (916) 637-1146. 

n.a 1101 cernain:. of t:WC pa=.-_ Jrol J~ (!= ICOI-2) and a d.t:a aap. PI ..... t:ype or pri.nt: wDaIl cccpl.~ 

u.. liOl 'leTa and .iu aap. 

lV.:rk. =- cf ~ tin-.a ~. at: the ~ pcTti01l of tlw 1101. Chack box 1 :i:f t:ha 101 i.e kiq cmqU.e~t! :for 

CJU!Cin! ~=ticm, b= 2 U t:he coc.a=c.tien .i~ i.e D.V (~=inI 01l err a:ft:ar Ocu.ber I, 1992), and 

box :3 if t:ha ROI i.e bei.n& aubw:inad UI '"pert: c:h.aupa for e ccma=ti.= ri.u al..raad,. =-r.cl by t:be pnaral. 

pan:d.t:. .All ex:u:pb of & c.hanp that: warranu a re..u.i.t:t:al cf tile ROI voul.d be a ~a cf ownarahl.p cf '!:he 

COUa1:.ructi01l ait:a. Ccmpl.t:a ccl.,. 1:hoaa porticm.a of ti>e ROI ~t: appl,. UI ue ~. (t:ha 101 .... t: al_,.a be 

aipad). If ben :3 18 ch.cked, t:he WID Ro. sat: be :l.tu:ldad. 

Sb:r i IX 1......J)RI"Q 

Ent:.r rh. ovn&r of t:h. const:=ticn ait:a'. cffici.&l. or l.aza,l %>&aa, acl.dr •••• cout:&ct: per.en, and COllt:&Ct: 

peraCD'. 't:iUa and t:el~J>hc- nmaba.r. 

In Part J.., ant:.r t:he D&_ cf tile dava.lcpcr (or IlIn&::ral cent:r&ct:=), offici.&l., or laJ&-l __ , a.d.draaa, ccut:&ct: 

peraQ%l, and ccmuct: paraOll'a dUa and ~.pboba~. n.a COllt:aCt: per.Ctl ahoul..d be t:ha CCl1U't:=tiCU ait:_ 

"","",g.r cow:pl.at:al,. faaU.ia.r rlth t:he CClUt:ruct:iou ait:. and charl.d vit:h cccpl1.anc. and cvarai&ht: of '!:he 

pneral perm.it:. 

In Par.: 11, aut:ar '!:he 84.dra •• , ccu:nt:y, and t:.l."hern. ~r (if any) c! til. ccm.a=c.t:icn aiu. Ccm.a=c.t:ion 

sit:a. 'l:hst: do JU>'I: bs .... a at:ra.t: 84.dras. =s~ a::t:ach t:o tile fiOI a 1.g&.1 d.a=ipt:icn cf t:bs cena=c.ticn .it: •. 

:in ~ar:: C, iudic.at:. vbati>tr t:ha CClat:r=t:ict: .it:. 1.a part: cf a la.rl.r CDllmDtl plan cf ciav.lcpmeut: or aala. 1'= 

.:u.::;::., i=.:U.c:.au y.a if t:!>a c.=.at:=cticn a:tivit:y ia o==in& on a ~c-a.cr& .it:. vi.t:h.i.n an u.ciuat:rial park. 

::.. ..... !.cp=an~ of zra.nr t:h.uI 1i .... acr... If:h8 ccns=t:i= ain ia pa.:1: cf a l.arpr ctr.lC:On pl.an cf 

d.va10pPl:lt: cr ... 1., na=- :he Cc:IIICC:I pLan (a'I., nz !.au~ •• , J..l!C !ndua=ial Park.). 

__ 1a::-:: D, i.:u1ic:.t:e t:b. :.on.=t:io:>. c.=a=.~nt: ciat:. (~t:h, uy, y .... r). '.b.n t:hen is a chang. i.n OVtl.arab.iF 

of =b.e prop.rt:] t:ha: raq,u,r •• a new :101, rh. C=S==tiOll Ca::::>a= __ Ill: ciat:. ah.ould boa t:r.. dat:. of t:b.e ~. it: 

D'WI>C r. lrl p • 

I· 
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To conti""", CC"O'IIr...Z. =dar Oe gcmsrll.l ]>Rrr.it:, t:h. aIlIl-C-I.l ft. ""'-"t: bll p"i:i. Ut'" t:.hi.. s!Oct:.ion -eo indiCAt:. 

vbAt:h.r t:b.a &DnU£1 f •• iIlV"Cic" •• hou.ld 1>0 •• nt: t:o t:h. DYner, devtloptlr, or ot:h .. r j>&rt:y (uclw:! ... dd" .. ). 

In Pan I. of ~a ... ction, t:he OVDar 3... rcaquir.d t:o indiCAt:. vh.at:har t:h. co:c.a=uct:ion lIi-e.'. n:ona va-ear =off 

di.char, •• -eo a •• para-e •• t:or= ..... r .ya-e.m, dir.c~y t:o vat:.:-. of :h. Uni-e.d S~t:.s, or ~ir"ct:ly t:o va-e.r. 

of -eh.a lhU.t:~ Sut: ... 

W..charz •• t:o •• parat:. st:crm •• _r .7.t:.~ a.r. t:hc •• t:h.t.t: di.cha.rl!i. -ec a. ccUsCtiC1l .y.t:.m cpera.-e.d by 

!mJ.:licipa.U.ti •• , fl.ood eont:rcl di.-erie-e .. , ut:iliti •• , cr aiml.&r endti... 5t:o= _-e.r eIi.ehar! •• d:ir.ctly t:o 

va.t:.r. cf t:h. llni.-ead 5t:.t: •• wi.ll rypiea.lly ha~ an cut:f .. ll .t:=t:ur. elinctly from -en. f .. c;il.iry t:o • rivar, 

cr •• ~. CCaAn, at:c. lndir.ct: discharz •• are !:ba •• t:hJIt: .. y flow ov.r adjacent: prOF-rd.s or riiht:.-cf-way prior 

-eo di.cb&r;in& t:o vat:.r. of t:ha Unit:.d St:z-e ••• 

bprcUa •• of ~t: of di..clI.ar:-, t:h.a C!¥naT Wtat: ciat:a:1l::i.1>a t:he do .... t: tic .. i ...... ...ng _t:.r for t:he CODJIt:r=t:i.o:c. 

a:!.t:.'a .t:~ _t:ar di.Jlcha:rat. U di.cha~ i. t:c a _parat: •• ~ .a_r ..,..t:_, t:ha oomsr of t:hJIt: .,..t: ... 

• hould tr::z.o., ch. :r-eai.n",r; wat:-.r. 'Ih.e _ of t:h. ~cai"YU1& _-ear cf a diract: di.c:harsa .houl.d b<o -.ily 

ava:il.abl. vh:il.e t:he raceivins _t:n of an inciirect: diJlchars. _y r.quir •• .,.. affort: t:o :!.d.nt:i..ty. 

lmiic.at:a ~ 'typ. of C.ClU=ct:ic:a uki:zlg 'puce. T1:an.port:.aticn s.b=ltI be chacl:.ed for til. con.=ction cf 

road.. Utillry aboulcl b<t chacJr.ad for i.n2ulla.t:icn of •• _r, al.cl:rie., and t:al.phona &'J'ct:OIlIlJI. 

Pan A cf t:bi. ••• ct:ion requi.r.. id&ntific..aticu of t:h. t:yp«(a) of lUt:ni1l1 .t:crad aud handl.d C11!:door.. If 

.... t:.rlal. ot:h.r t:b.an tilo •• U.t:ed are JlAi.nl:1i.ned an .it:a, pl. ..... ch.c~ "ot:har" :.nd cia.crib« t:ha l:J'P1l of 

~t:.rlal. 

Pa.n 11 of t:!I.i ... CUC11 r.que.t:. info%'1Ut:ion on propo •• d a.».nJlz ...... nt: pr.u:uc •• t:o radue. po.llut:a.nt:. in "t:o= 

vat:.r di=c.harll •• ' Ch.ck t:lla a.pprop=i.a.t:. t:.at:..g=i •• Ol:' li.t: ot:har ecut:rcl ..... -= •• yeu vil.l ........ t: your 

eo~t:ruct:.~on .:!.t: •• 

~.t: ~. S~%., ~= Olcr •• , of -eh. f .. c~liry Olt:.~ t:.hA p«rc.nt:.~g. cf r~ ai-e. t:ha.t: i. ~~.~i~~s bafora eOQJt:~ricn 

A:d a.ft:ar eo=.t:~~~ion is cc=plet:.d. 

Ind.ic.a.t:. • ..:,.t:h.= =..:,. C::Ct:..1t'r.=:::,o-n s::'~.' I .ro~i=I.lldU>ent: CCIlt:.Iol ?la.n :\U~ b. :-.v::..",oc. &.Ild a.pPTC"O'ed by .. lcca.l 

.. ,at:.ey. 1: y",S. :'::u:.~i:y rho nalU :::: !:.h. :'c:: .. :' age=y. 



'I"hi.. s.eti.on 1Inl.S1: be eccpl.c.d b:r t:hr. owner ef ch .. eOnJl=ueciou .ic... Th. caTtific.atiou provide. for 

aaaur&ll.e.s til.a1: 'tiuI NOI and .i.t:.e _p v.r. ccnlpl.t:ad ill a%l .""=&1:,, and eompl.1:a fashien and vi.til cha lc:c.Dwlad!. 

'thac ptI%I&lt:i.a. axiat: for 'PTO'1i.ding fal. •• infCTWation. 1c al..C T.qui.ras cha cnn:Iar 'te canify 'that: 'th. 

provisions in 'th .. ,a%1&ral. pa.ndt: Vu.l boa eompli..d vi til. 

The NOI .",.1: be s:iplad by I 

l'oT • corpora1:im:u • responsible eerpcra1:. effic.r (OT s:u'thorisad individual). 

lor • par=tr.hip or aola propri.l:Orshipl • zen. raJ. part:%1&r or. 'th. p=priacer, .. apaecivaly. 

!or a lIrtt%I.ieipal.j:t:y, SUoCa, Fad.aral., or otilar publi" a,a=y: utilar. 'Pri=ipal axacu'tiv. effiear, ~ng 

elae1:ad official, or duly .u~ •• d re~ •• nu.t:iYa. 

Provida • -'to .eal.." draviUl; of t:ha ccn.IIttu.cticm siu and iu ~d.iau a=tnmding.. l=luda .. .w:h det:ail 

about: .,.n" ~t:=ticn ai't. a. po.sible. At:.~,.haw axis~ and proposed buil.c1in,., ~dwa,.., .'t= 

va'ter colleetien allrl diachartc paillu, • =r'th arrow, and 'the n&lM. of adjaeUl't a=.I'ts. 



State Wale( Fle=urces Contro! Board 

NOTICE OF INTENT 
TO COMPLY WITH THE TERMS OF THE 

GENERAL PERMIT TO DISCHARGE STORM WATER 
ASSOCIATED WITH CONSTRUCTION ACTIVITY rNQ Order No. 92-0B-OWO 

"'ARK ONLY 
ONE ITEM 

I. OWNER 

1.0 av:xnQ~ 
2. 0 Ne¥lCo~ 

II. CONSTRUCTION SITE INFORMATION 
A. Developer 

C. Is lhe construction site part of a la~er common plan 

of development or ~Ie? 0 Yes 0 No 

3. 0 Chan~ of Inbrmation 
WOlD , 

ContaCt Person 

Contact Pe~on 

H yes, name 01 plan or development 

MMDDVY 
D. Construction commencament date 

Ill. BILLING ADDRESS 

Send to: 

DOWNER 0 DEVELOPER 

o OTHER (Entsr informa.lion 
at right) 

Name 

IV. RECEIVING WATER INFORMATION 

A. Does your cons!nJction sile's storm ~ter discharge to: (CI-o&ck one) 

E. ProjeCled construction completion date 

1.0 Storm dra.n system - Enter system 0"t'I'T)Et~ name ... 1 _1~''--''''''''''''''!-..l.--I.-.Jo..--'---'--'--'---'--'--'--'--'-....L..--'--",--J...-'--L.-.I...-.J.--1---L.....J..~ 
2.0 Directly to water~ of U.S. (e.g .• river. lake. creek, ocean) 

3. 0 Indrectly to waters 01 U.S. 

B. Name of closest receiving water 

STATE USE ONLY 
Date Permit lswad: . WDID; .p.. . .... 

~ I ! iii ! I 

$_------I
I NPDES Permit Number: 

CA ____________ __ 

Order Number: F .. Amount RecelvMl: Date NOI Recelve-d: 



V. TYPE OF CONSTRUCTION ( Check all that a 

1.0 RHidential 

6,0 Utility 

2. 0 Commef"~ 3. 0 Industrial 4. 0 ReconstnJ~ 5. 0 Transponatlon 

gog, 0 Other (Plea.s.e llit) 

VI. MATERIAL HANDLING/MANAGEMENT PRACTICES 

A. Typel 01 matarials that will be handed and'or 5torBd at the site: (Check an that apply) 

1.0 SoIYents 2.0 Metal 3.0 Petroleum Products ~.O Plated Products 

5.0 ~phaltlConc:rets 6.0 Ha.z.ardou$ Substances 7.0 Paints 8.0 Wood Treated Products 

99.0 Other (Please list) 

8. Identity proposed management practices to redJ09 pollutants in storm water di$Charges: (Check aD that apply) 

,. 0 OiWl ate!' Separator 2. 0 Erosion Controls 3. 0 Sedimentation Controls ~. 0 o..erhead Coverage 

s. 0 Detentio!VDesiitation Pond 99.0 Other (Please fist) 

VII. SITE INFORMATION 
A. Total size of ccnstrudion site: 8. Percent of sita impervious: (IndL!Cfing rooftops) 

----------------~ Before construc:tion ______ ....,.. % After construction _____ ':1'. 

VIII. REGULATORY STATUS 

Is the site wbjed to • IocaDy approYed 8I't)~t control plan ? 0 Yes 0 No 

If )'9$, name olloc::al age.-.cy 

IX. CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under my direction and supervisiorl 
in accordance with a system designed to assure that qualified personnel properly gather and evaluate the informatio~, 
submitted. Based on my inquirj of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true\ 
accurate, and complete. I am aware that there are Significant penalties for submitting false information, including th~ 
possibility of fine and imprisonment. In addition, I certify that the provisions of the permit, including the development 
and implementation of a Storm Water Pollution Preventic.,n Plan and a Monitoring Program Plan, will be complied with. j 

Prin~NamE: __________________________________________________ _ 

~g~:---------------------------------------------------
Da~: __________________ _ 

Tide: __________________________________________________ ~ __ ___ 



DETINInONS 

1. "Be.~ Mana~ ... n~ Pr&e~~e._" ("BMP.O) m-an •• eb6d~ •• of ac~iv~~~ •• , Frch~b~~on. of prac~c" •• a&~~.nane. 

procedur ••• and o~.r .an&g ... n~ prse~ic •• ~o prsvanc or r~duc. ebe po~lu~ion of w&~er. of ~ha U~ced 

Sese... BHP. a~ao ~~udA ~ra.cnanc r.quir.~n~., op«r&~~ng procedure., and praceic •• co conerol .1e. 

~ff, _pilla!" or ~.ak., wa.e. d~apo.al. or dr~g. from raw ~ceri&l aeorag •. 

2. "a.ean '\I&eer Ace" ("C:;;A") 'IIean. cha '.doral '\Ia~.r PoUuciOtl Concrol Act anJIeced by Pub~ic Law 92-500 •• 

... nded by Pub~ie Lav. 95-217. 95-576. 96-483. ana 97-117; 33 USC. 1251 .e .eq. 

~. "Non-S~Qr'II '\Iac.r DisehAr!." .. ana any discharge ~o .carm s.war _y.~wms ~e ~. noc compos.d .neirely of 

sco= \l&car .=.pc dischArg •• pur.us.ne co a NPOES Panoie and diac:hargu ""ulcillg from fir. fighc~ng 

ae~vi~ ••• 

5. "Siguifi~llc l'\.w.ccria~." inelud .... bue i. not l.i:.ic.d co: rs'V _e.ri&.~.; £UII~.; ~c .. tiAl. .. auc:.b. ... 

ao~vencs, decergenes, and pl&.~c: paUees; f~.~ m&e.ria~. such a ... ~c: produces; rav ~e.rial. 

~.d in food Froc: •• ,,~ o~ pioduceion; haza~ ~b.cancea da"i~c.d under Sec~on 101(14) of 

~hansi_ Envi.romaanu.l. bapon.a., -Caapanaaticb., an.d Li.ab;Ui~ Acc (CDI.C.l) I any cha:d.eal til. bc:il.:i:r:y 

ic raqui."d CO "pon purauanc co S.ction JIJ of Tiel- ill of Sn~rfUlld .Al!M~nt:s aud l.aau1:horlntion Act: 

(SARA); £.~sar"l paatiei4.s; and vase. produccs ouch as a.h •• , alag, and .~udg. chat hAva ~. 

poc.ndal co b. =~ .... a.d neh sco~ wacer diac:.b.Lr, ••• 

6. "SigniliCSllC Qu.an~tiea" i. ch. 'YOlli:za, concancratiO%a, or __ a. ~f a po~~uune in .== waCer di.charge 

cuc can cau'. or t.hraacen co c:au.e po~~ucion, =Uti.n.ation. or nuiS.ltllc:e; advar •• ly impac:c hUD&ll haa~t:h 

or 1:ha a>:.vir=-nc; a.nd cause or concribuu co a vioation of a.ny .Fplicable ve~or quality .o.nd.ard. fer 

cha roc.ivini va~.r. 

7. ·Scona "Ia-c.r· ~n-" .== vecer r=c":f, aIlOW ""l~ =eff. and .aurfa.:. runoff and d=inag.. l~ e.xc:~ude. 

infilcracion and runoff frCIII .¢cul~ural land. 

II. ·Pollution" aaan. -til. 1I&n-..d. or ==--indueed uc.rnstion of t:he chemical. physical, bio~ogical, :.nd 

radio~ogicu inc.pcy of wacar". (Clean \lac.r k.1: Section 502(19)]. Pollution also _a.na -an 

alcer::.a=i.on of tile qu.a.lil:J' of 1:he _t:ers of t:h •• ace by ... asCe ~o a degre. wbi.c:h = ... =-b~y affacu 

oit:hor ••• cbA va~ars for bcnaficial ~.a ••• or faciliti •• vbi.c:h •• rve tila •• beneficiAl usea." [California. 

"Ua~.r Cod. S.ction 13050(11] 

9. "Ccnuc.:.acicn" _ana -an i::pairi."r.~ of L'l. cp:u.lit:y of ~. Wac.r. of ch •• i:.ac. by va.c. co a de gr •• wbi.c:b 

c:r • .:.r~s a- hasard co ~ public hu.1Lb Oro::gh poi.oniD.g or t.hr=gh t:h •• pr.ad of di ......... including any 

.qui.ralane .£f.c1: rBaulcillg from 0 ':.(. disposal of _.c •• vh.~.r 0;:' noc wacar. of t:ha .cae. ar. affacced.· 

I ca-lifc=:ia ;Jacer Cede Sec1:icn 13050( ic.): 

lOo -:::!isa:cc." _a:::.s "an~ vbi.cn 1 ... 1:1 a-11 ef ctte fel~o..nng ",quir.:.nel:: (1) is :'njuriou. co haalen. or 

~$ ~~~a=eu~ or cft.~i~ :0 ~ • •• na •• , Q~ &r. Db.~~~io~ ~c ~~A :raB use of ?r~p.r=" Be •• to incarfer. 

~=-t= ~. ca=1or~b:. enjoy:.nt c~ ~ •• anc proparey; (2) .f=ec::.s ar t:be sama rima an .ntir. cOmmunit:y or 

n.ig~borhoo<!. or any e01l.lid.rsb~. n~r cf ~r.=., ale~ough eb. exCenr o! ell. ann::>yanc. or d&mag. 

::'~!l=-ceed upan =-ndivid~. =.1, ~. unequal: (~) oc:c:urs ~urins or •• a ... ul= c~ rhe er.ac~ne or di,posal 

of va.c ••. • lCalii~ "Uat:.r ~e ~e=ric=- 13050(:)J 

i1. ":neal A!.ncy" :aans any agoncy =b.A: ::., ::.nvoly.d vich prcTidicg revi.v. apprcva.:. or aver.ight of e~. 

ccust:ruc:t:i.on sire,' (a) r~.e.~=eiCt: a=ei7ie7, (b) .rosion sue sed~ant c~crols, or (c) seorm W&eer 
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APPENDIXB 

EXAMPLE SWPPP FOR A CONSTRUCTION PROJECT 

This Appendix gives an example of a storm water pollution prevention plan (SWPPP) for a relatively 
straight forward, short-term construction project. It uses the SWPPP worksheets found at the end of 
Chapter 2. The level of detail provided is appropriate for projects in California of similar size and 
complexity. The BMPs selected for this example are appropriate for the example problem only -
other projects/sites .will typically require a unique set of BMPs tailored to the particular site 
conditions. It may be useful to include additional working site maps and/or other materials used for 
selecting appropriate BMPS, such as those discussed in Chapters 2 and 3, for background. These 
materials. are not required in the SWPPP, however, and are not included here. Also, a project 
location map and complete set of BMP fact sheets are not included in this example, but should be part 
of a complete SWPPP. 

It is impossible to cover the fun range of construction projects within California with a single 
example. Long-term, complex construction projects will probably require additional information to 
supplement the SWPPP worksheet, or may requIre phased SWPPPs for each construction phase. The 
concepts and level of detail shown in this example should be used only as a guide for preparing an 
SWPPP. 
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I I I NOI attached? 
REVISIONS DATE [ ] Yes 

[~] No 

Storm Water Pollution Prevention Plan (SWPPP) Worksheet 
California Construction General Permit 

Worksheet 1. Project Information 

Project Name: NOI WAREHOUSE 

Project Location: Street Address (or Equivalent): 461 MAJOR ROAD 

City: ANYTOWN County: CONTRA PERMIT Zip Code: 99999 

Project Owner: NOI PACKAGING. INC. 

Contact Person: S.W. RUNOFF Phone No. (213) 555-1212 

Owner's'Mailing Address: Street Address (or Equivalent): 999 INDUSTRY BLVD. 

City: ANYTOWN County: CONTRA PERMIT Zip Code: 99999 

[~] Identify responsible personnel: ' 

[~] Implementing and revising the SWPPP: S.W. RUNOFF 

[~] Inspecting equipment: M. POOL 

[.I] Regular inspections of BMPs: I. C. PROBLEMS 

[~] Training employees about BMPs affecting their job: U. C. FIXES 

List all Contractors and Subcontractors responsible for implementing SWPPP for the project: 

NAME CONT ACT PERSON DATE WORK BEGINS DATE WORK ENDS 

ABC General Contractor Geo. Foreman 10115/92 9/1/93 

XYZ Electric U. R. Sparks 3110/93 6/10/93 

DEF Mechanical C. R. Gear 211193 711193 

Dirt Excavation E. Mover 10115/92 12/1/92 

Flowers Landscaping Fred Flowers 711193 9/1/93 

" I 

,I 

I 



Worksheet 2. Project Site Map Requirements 

Please Check the Boxes, and provide supporting information as requested: 

[~] To~ographic Base Map Attached? Map shows: 

[1I']An area extending one-quarter mile beyond the property boundaries of the construction site: 
See Location Map on Project Construction Drawings. 

[~] The boundary of the construction site. Construction Area = 12 Acres 

[~] Nearby surface water bodies, including water courses, wetlands, springs and wells. 

[~j The location(s) where storm water drains onto or ·off of the property. 

[~] Boundary of off-site are~ that drain into the construction site. 

[~] Site m~p-Cs) attached? Maps show: 

[ti"] Temporary storm water structures used during construction. 

[V"] Areas used to store soils and construction waste. 

[V"] Areas of cut and fill. 

[V"] Drainage patterns and slopes anticipated aft~r major grading activities, including the location 
of storm water structures to be constructed on the property (e.g., storm drains, detention 
ponds, channels). 

[tI"] Areas of soil disturbance. 

[tI'] Locations of potential soil erosion requiring BMPs during construction. 

[tI'] Existing and proposed paved areas and bUildings. 

Existing Area:~ percent of site Proposed Area: 70 percent of site 

[~] Estimated runoff coefficient before construction: 35 after construction 78 
(See the local municipality for approved runoff coefficients for your community.) 

[tI'] Locations where storm water structures and controls will be built to control storm water 
pollution after construction is complete. 

[v']The boundary of the drainage area upstream of each location where storm water leaves the 
property. See Hydrology Report for Project, Page 25. 

[tI'J Any vehicles storage and service areas. NONE 

rtl'J Areas of existing vegetation. 
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Worksheet 3. Inventory of Contractor's Activities 
and Special Site Conditions 

Provide a description of contractor's activities that could result in the discharge of pollutants in the 
storm water runoff from the site. In addition, provide a description of special site conditions that 
may impact pollutants in storm water discharges. 

Contractor's Activities 

[~] Describe toxic materials that are known to have been stored, disposed, spilled, or leaked in 

significant quantities onto the construction site: 
No toxic materials were stored, disposed, spilled or leaked on-site prior to construction. 

[~] Describe construction materials, equipment and vehicles that comes in contact with storm water: 

Construction Materials: Concrete, structural steel, aluminum wall panels, asphalt roofing, 
shrubbery, fertilizer, corrugated metal drainage pipe. . 
Equipment & Vehicles: Bulldozer, grader, concrete truck/fonning, welder. 

[~] Describe construction material loading, unloading and access areas/activities: 

All construction materials will be delivered to and stored on pallets in a berrned area 
staging at the northwest corner of the site (except concre1 e and asphalt roofing, which win 
be used immediately upon delivery to the site. 

[~] Describe equipment storage, cleaning, and maintenance areas/activities: 
Equipment will be stored off-site if not needed within a 21 day period. Equipment will be 
stored on-site either in the berrned staging area or inside the partially completed warehouse. 
Fueling and routine maintenance will take place in the bermed staging area. Major 
equipment overhauls will take place off-site. 

[~] Describe storage and disposal of construction materials (on-site and off-site): 

Materials will be stored on pallets in a bermed staging area until installation, and will be 
installed within 72 hours after removing from the benned staging area. Building material 
waste will be placed nightly in dumpsterS in the waste' containment areas which will be 
emptied weekly. Excess concrete and asphalt roofing materials will be taken to approved 
off-site disposal areas. 

Special Site Conditions 

[vf] Describe storm water structures and controls on the site prior to construction and how these 

structures/controls will be integrated into the SWPPP to reduce sediment and other pollutants in 
storm water discharges: 
No structures/controls existed on-site prior to construction. 

[tI] List materials/waters other than storm water which will flow from the site during dry weather, 
the approximate am01..!nt of flow, anel methods for preventing other dry weather flows: 
No dry weather flo,Ys/discharges will be generated on-site by this construction project. 
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Worksheet 4. BMPs for Contractor Activities 

Provide a list of BMPs selected to reduce pollutants associated with contractor activities (see Worksheet 3). For each BMP selected, identify 
the pollution(s) of concern (see Table 1.1). Attach modified BMP fact sheets and/or appropriate information for the BMP selected. (Sec 
Chapter 4, BMPs for Contract or Activities.) 

~-~~ 

Construction Materials Waste Vehicle & Equipment 
I 
I 
! Practices Mana~ement Management Management 

Contractor Activities CAl CAl CAJ CAIO CAli CAll CAlO CAlI CAll CA13 CAU CAJO CAlI CAll Primary Pollutant(s) I 
(Worksheet 3) of Concern 

1. Toxic material on-
sile -

2. Construclion ./ ./ ./ ./ ./ See Worksheet 3 
malerial equipment 
& vehicles in 
conlact with stann 

:1 waler 
I 

[I 3. Material loading, .I .I Various Dullding 
unloading and Materials 
access (Floatahles) 
areas/acti vities 

4. Equipment .I ./ Fuels, Oil, Grease, 
storage cleaning, Hydraulic Fluids 
and maintenance 
arc as/activities 

5. Storage and ./ ./ ./ Various Duilding 
disposal 9f Materials 
conslrucUon g'loalablesl' 
materials (on-site oncrele, sphaU , 

and off-site) 

NOTE: Modified BMP Fact Sheet CAlO is included as an example. The Complete SWPPP would include other modil1ed BMP Fact Sheets. 



[ ] 

[ ] 

./ 

Worksheet 5. B:MPs for Erosion and Sedimentation Control 

Describe the source and composition of tl].e existing soil and fill material 
(Soil Report Attached? Yes [ ] No [v']) 
No significant fill materials are needed for this project. Only native soils available on-site 
will be used. The native soil is a loamy clay. Temporary stock piles will be created 
during construction. . 

Provide a site map showing locations where BMPs for erosion and sediment control are placed. 
This map should be updated when BMPsare revised to meet evolving construction conditions. 
Provide a brief description of BMP selected, and, if appropriate, attach modified fact sheets or 
additional information for erosion and sedimentation control BMPs. 

DESCRIPTION OF B:MPs FOR EROSION & 
B:MPs SELEC1ED SEDIMENTATION CONTROL 

SITE PLANNlNG CONSIDERATIQNS 

Scheduling 

./ Preservation of Existing Vegetation Existing tree, vegetation along Minor Creek 

SOn., STABTIJZATION 

./ Seeding and Planting Final site stabilization of slopes, 51ite periphery 

Mulching 

PHYSICAL STABJLIZATION 

Geotextiles and Mats 

Dust Control 

Temporary Stream Crossing 

Construction Road Stabilization 

./ Stabilized Construction Entrance Perimeter Control: vehicular sediment tracking onto major 
road 

DIVERSION OF RUNOFF 

Earth Dike 

./ Temporary Drains and Swales Intercept, collect flows to prevent slope erosion 

./ Slope Drain Slope Protection: convey runoff from top to toe of slope 
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./ DESCRIPTION OF B:MPs FOR EROSION & 
Bl\1Ps SELECTED SEDIMENTATION CONTROL 

VELOCITY REDUCTION 

./ Outlet Protection Prevent stream erosion from high velocities at pipe outlets 

Check Dams 

~lope RoughinglTerracing 

SEDlMENT TRAPPlNGIF1L'IERING 

./ Silt Fence Trap sediment along Minor Creek 

Straw Bale Barrier 

Sand Bag Barrier 

Rock or Brush Filter 

./ Storm Drain Inlet Protection Prevent sediment from entering new D.l.'s 

Sediment Trap 

./ Sediment Basin Sedimentation for most site runoff before discharge to Minor 
Creek 
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Worksheet 6. Post-Construction BMPs 

Provide a site map locating treatment control BMPs which will be constructed as part of this project to reduce 
storm water pollution after construction is complete. Selection of these and other post-construction BMPs may 
be guided using the Municipal BMP Handbook, and must consider site-specific and seasonal conditions. Provide 
on the worksheet below the BMP selected, the responsible party for maintenance and operation, and source for 
funding the operation and maintenance. 

vi BMPs SELECTED MAINTENANCE FUNDING SOURCE 
RESPONSIBILITY FOR O&M 

TREATMENT CONTROL BMPs 

Infil tration 

Wet Ponds 

Constructed Wetlands 

Vegetated Swales and Strips 

,/ Extended Detention Basins NOI Packaging will contract NOI Packaging will pay for 

(To be constructed where sediment for maintenance services all maintenance costs 

basin is located during COnstl'uction.) annually 
! 

Media Filtration 

OilfWater Separators and Water Quality 

Inlets 

Multiple Systems 

SOURCE CONTROL BMPs 

,/ Inlet StencillingfEmployee Education Any town O&M crews will Restencil every 3 years, 

stencil and provide brochure regular Any town O&M 

to employees activity 

,/ Prevent lllicit Connections Anytown City inspectors will Fee for occupancy perm1t 

check drains before issuing covers inspection cost. 

occupancy perm.lt 

Describe other measures which will be employed on the project site to control stonn water pollution after 
construction is complete, and steps to be taken by the current owner to ensure that these measures are conducted. 

Construction Handbook n .8 March,1993 

I 

I, 



Worksheet 7. Monitoring, Inspection, and Maintenance Plan 

[~] Describe maintenance/repair efforts to ensure BMPs are in good and effective condition: 

Sediment will be removed from sedimentation basin, silt fence, and inlet protection when 
sediment depth reaches 1f3 of the total available depth. 
Any silt fencelinlet protection washed out or otherwise disrupted will be replaced or repaired 
within 4S hours of discovery. 

[.(] Describe inspection procedures and record keeping efforts: 

Attached inspection form to be filled out and inserted after this worksheet in the SWPPP. 

[1'"] AnnUBl Inspection: 

Inspection will occur about October 10, when site clearing is complete and all ESC measures 
are installed. 

[.f] Pre-storm Inspection: 

On days before predicted rainfall, a drive-by inspection will be conducted to check for any 
damage. Inspector will call a crew to immediately repair damage. 

[./] Post-storm Inspection: 

Each BMP will be closely inspected w.thin 48 hours after each rainfall of 0.5" or more. 
BMPs will be checked for 1) structural' integrity; 2) sediment accumulation greater than 1f3 
total depth of BMP; 3) evidence of excessive sediment downstream of the site; and 4) 
evidence of other construction materials washed. off-site •. 

[.(] Describe training program/material for site personnel responsible for installing, inspecting, and 

maintaining BMPs: 

1) BMP fact sheets from this SWPPP will be copied and distributed to site personnel engaged in 
the activity in question and/or installation/maintenance of ESC BMPs. 

2) Site inspector observing improper construction measures or pollution caused by ineffective 
construction pollution management practices will inform site personnel performing these 
practices of proper BMPs, along with spec~1 follow-up inspections for further training. 
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Certification 

I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted. Based on my inquiry of the person or persons who manage 
the system or those persons directly responsible for gathering the information, the infonnation 
submitted is to the best of my knowledge and belief, true, accurate, and complete. I am aware that 
there are significant penalties for submitting false infonnation, including the possibility of fine and 
imprisonment for knowing violations. 

N S W Runoff ~t1 EnvJ..·ronmenta1 Coordinator ame~ __ -=~.~~.~~~~ _______________ ~l e, ______________________________ ___ 

Date~ __ O_c_t_o_b_e_r_1_'_1_9_9_2 _____ _ 

1his SWPPP was prepared by: 

Name, ______ s_. __ W_._R_u_n_o_f __ f ______________ 1it1e~ ____ E_n_v_J.._·r __ o_nm __ e_n_t_a_1 __ c_o_o_r_d_i_n_a __ t_o __ r 

OctoSer, 1992 
Date~ ___________________________ _ 
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DESCRIPTION 
Prevent or reduce the ~e of poll utaIlts to storm watc::r from mato:ia.l delivery and 
storage by minimjzjng the suxagc of ba.zardoos mat.erials on-site.. storing m.a.t.c:rials in a 
designa.tc.d area.. installing secoodary contaimncnt, conducting regular inspections. and 
tr.l.in.ing employees and subcootr.lCtOIS.. 

This best :m.anagement practicc covers only m.at.cnaI delivery and storage. For other 
information on mat.e:rial.s. see CAll (Material Use), or CA12 (Spill Prevention and COD­
trol). For infon:n.ation on wastes, see the waste management BMPs in this chapter. 

APPROACH ..chiS 
The follOwing materials arc commonly stored, ooJ\COI1Struction sites: 

,P;tSti~ 
Fertilizcn, . 

~ 
• Petroleum products such as fueL oil. and grcase... and 
• Other hazardous chemicals such as acids. lime, glues, paints. solvents. and curing 

compounds. 
Stoxage of these materials on-site can pose the following risks: 
• Storm water pollution. 
• Injury to w~ oc visitorS. 
• Groundwata' pollution. and 
• Soil contamination. 
Therefore, the following steps should be taken to minjmize your risk: 
• Designate areas of the construction site for mat.e:rial delivery and storage. 

-Place near the coostruction entrances, away from waterways( S:::x.rhteo.S+ ) 
A ·d drai ,...~rh" c:,ca",...e r 

- VOl transport near uagc ~ or wataways 
-Surround with earth terms (see ESOO, Earth Dike.) 

-Place in an an::a which will be: paved 
• Storage of rea.a.ive, ignitible, or flammahle liquids must comply with the fire codes of 

EKHping PrKtiy 
Contain Wa,siQ 

Minimize DistJJ~ Aru.s 

St3Difize Disturb«i .4tu.s 

ProtKr SJ~Ot.no.Js 

Control Sit, PwimetM 

Controllntemal E.rosion 

Targeted Pollutants 

Q Sediment 

0 Nutrienu 

0 Toxic Umen.Js 

~ Oil&- Gr..se 

~ FIa.tzJbJe lhteriJlls 

0 Other Construction 
Waste 

• Ubfy to H.-v. 
Slgnlfk::ant Jmp.ct 

0 Prob.bJ. Low or 
UnknoWTI Impact 

Implementation 
Requiraments 

0 CapialCa.u 

0 O&-MCa.u 

0 lhIinten..nce 

~ T,..jning 

0 Suiability lor 
SJope3 >5% 

• High 0 Low 

S)'fv1BOL 

I· 

I 1 

I 

your area. ContaCt the local Ere Marshal to review site materials.. quantities.. and proposed t----------~ 
storage area to determine specific requirc:nc:nts. See the Flammahle and Combustible 
Liquid Code, NFPA30. 

Keep an accuraLe, uIH.o-da.tc invc:Il[ory .of materials delivered and stared on-site. CA10 
• Keep your inventory down. 
• Minimiu: hazardous materials on-site storagc. 

Handle hazardous mar.crials as infrequently as fOSSiblc. 
• During the rainy season, coosidc::r storing materials in a covered area. Store materials 

in e:a:nhcn dil:.c. ~hiJ.dre,i(s 
~~~~~o~ 
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WI' 
Small amounts of m.a~ i:x: secood..:rrily cont.:J..ineli in -bus boy" tr3ys or concrete mixing trays. 

: . Do not smre ch!:micals. drums.. or bagged m::l.lerials directly on me ground. Pl.:lce tbese items on a pail!:t and.. wbcn 
possihk. in secondary comainmcnL· 

• ~ ~o~~re,..memZf.il s1tgm-.a:fi.gh}.lQ~~~ 
~. No "C::>r-UM Storo..:re-
Try to keep chemicals in their original coocainas.. and keep Lbem well labeled. 
Train employ~s and subcontractOr.;. . I : 

I • 

I · 

Employees trained in o::nergcncy spill cleanup procedures should be pre~Il[ when dangerous m.aterials or liquid 
chemicals are unloaded. 
If significant residual matrnals ~ on the ground after construction is complete. properly rt:move materials and 
any contaminated soiHSee CA.:2). If the: area is to be paved. pave as soon as materials are rt:moved to stabilize the: 
soiL 

REQUIR.B-rIENIS 
Cost (Capital. O&M) 
• All of the above are low cost measures. 
MaintalaIlce 
• Keep the designated storage area. clean and well organized. 
• Conduct routine weekly inspections and check for extc:rnal corrosion of marerial containe~. 
• Keep an ample supply of spill cleanup materials near the st.Or.l.ge area.. 

LIMIT A nONS 
• 

REFERENCES 
Stenn Wasa Pollution Prevenqoo for Coostruction Activities (Draft); USEPA. April 1992 

Coastal Nonpoint Pollution Conrrol Program: Program Development and Approval Guidance. Woddng Group Worbng 
Paper; USEPA. April 1992 . 

Best Management Practices and Erosion Control ~1anual for Construction Sites; F1000 Control District of Maricopa 
County. AZ. September 1992 

Construction-Related Industries: Best ~oement Practices for Industrial Storm Water Pollution Control; Santa Clara 
Valley Noopoint Source Pollutioo Control Program. 1992 . 

CA10 
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SIaM at c...JifomL.a 
StI:%iI W .. ~ ConIroI Boan:! 

NOTICE OF INTENT 
TO COMPLY WITH THE TERMS OF THE 

GENERAL PERMIT TO DISCHARGE STORM WATER 
ASSOCIATED WITH CONSTRUCTION ACTIVITY ('NO OrdQr No. 92-08-0WO 

/I.IARK ONLY 
ONE rTEJ.I 

11. CONSTRUCTION SITE INFORMATION 

C. Is e construction sita part of a Wger common plan 

01 development or saJe 7 0 Yes 

D_ ConstnJdion com~t dale 

ilL BILLING ADDRESS 

Send to: 

)if. OWNER 0 DEVELOPER 

o OTHER (Entgr infomWjon 

.,.t right) 

IV. RECEIVING WATER INFORMATION 

A. Does your conr.rudion sim's slOrm ~ter disch.arge 10: (ChoKk. one) 

ContaCt Person 

I I 

I I . 

I-I I I I 

1. 0 Stonn dTaJI systam - Enlltf" system ownen Mme 1..1 ~I _1~1~1.....f.---I..-I..--l..1 -1-1 __ '~--I.---I..' ---1..' -1..' --l..! --l..-J.......J......l......I.....-L-L-l..! -.!...1 ....L..J'-..!.'--,-_ 

2.% Direc:tly 10 ~!I!rs of U.S. (e.g., river, lV.e,1:THk. OCUfI) 

3.0 lfldrltCtIy 10 w;a!!:rs 01 U.S. 

STATE USE ONLY 
WQIQ; . :':"":'::.' :::::.::/.}:: ... : .... 

, ! I I I I I I I .; ~. i I I 

I NPDES Permit NUmb-e::: 

l CA, ______ _ 
..... . 

I 
".: .. 

Order Number: F_ Amount Rtoalve-d: Oate NOI Recelve-d: 
$ ______ _ 

....... 
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V. TYPE OF CONSTRUCTION (Chedc 81\ that J!p 

1.0 ~iden~1 

6.0 Utility 

2~Com~ 3.0 Industrial 

99. 0 Other (P~ ~!) 

I I I I I , I 

VI. MATERIAL HANDLING/MANAGEMENT PRACTICES 

A. Types at malBrials that will. be hancled arrCJ 0( SlCrttcl at the sits: (Chad'. all It'W apply) 

1.0 SolYents 

5~ AsphaltlConaeta 

99.0 Other (Plaas.e list) 

3.0 PetrOleum ProductS 

7.0 Paints 

5.0Trvt~n 

I I I I 

.4.0 Plated Products 

8.0 Wood TT1Ia!e<l Products 

B. Identify propose-d management p~s ~ ted.IoII poIlutana in SlCrm wner ciid1arpes: (Check all that appy) 

,. 0 OiVWaurr Separator 2. t;i Erosion Controls 3.~Sedim.ntation Contrtm 4. 0 Owrhead Covtnlge 

S.'¥Oetention/DUiltation Pond g9.0 Other (PIe:a5e ist) 

VII. SITE INFORMATION 
A Total size of OJnstnJCtion gte: B. Pert:Snt of sila impervious: (Including rooftops) 

--;;.....;/ ~"---'--- ~ After eonstnJCtion 

VIII. REGULATORY STATUS 

\s !he site subject to • Iocany approYed erosion/$edimen! control plan ? :EC Yes 0 No 

If yes. name 01 local agency 

IX. CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under my direction and supervision 
in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons who manage the system, or those persons direct!) 
responsible tor gathering the infonnation, the information submitted is~ to the best of my knowledge and belief, true 
accurate, and complete. I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment. In addition, I certify that the provisions of the permit, including the developmen 
and implementation of a Storm Water Pollution Preventiun Plan and a Monitoring Program Plan, will be complied with. 

Printed Name: _=:2...:..--Jt::::=:::~_.w.j.LL::L!:::..-'--''--------------
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APPENDIX C 

GLOSSARY 

Backfill: Earth refIlling a trench or an excavation. 

Berm: An earthen mound used to direct the flow of runoff around or through a structure. 

Best Management Practices (B:MPs): Includes schedules of activities, prohibitions of 
practices, maintenance procedures, and other management practices to prevent or reduce the 
pollution of waters of the United States. BMPs also include !reatment requirements, 
operating procedures, and practices to control plant site runoff spillage or leaks, sludge or 
waste disposal, or dramage from raw material storage. 

Buffer Strip or Zone: Strip of erosion-resistant vegetation between a waterway and an area 
of more intensive land use. 

Catch Basil 1: Box-like underground concrete structure with openings in curbs and gutters 
designed to collect runoff from streets and pavement. 

Clean Water Act (CWA): (33 U.S.C. 1251 et seq.) requirement of the NPDES program 
are defmed under Sections 307, 402, 318 and 405 of the CWA. 

Conduit: Any pipe for collecting and directing the storm water. 

Conveyance System: Any channel or pipe for collecting and directing the storm water. 

Construction General Permit: A National Pollutant Discharge Elimination System 
(NPDES) permit issued by the State Water Resources Control Board for the discharge of 
storm water associated with construction activity from soil disturbance of five (5) acres or 
more. 

Culvert: A covered channel or a large-diameter pipe that directs water flow below the 
ground level. 

Denuded: . Land stripped of vegetation or land that has had its vegetation worn down due to 
the impacts from the elements or humans. 

Discharge: The release of stann water or other substance from a conveyance system or 
storage container. 

Erosion: The wearing away of land surface by wind or water. Erosion occurs naturally 
from weather or TIlDoff but can be intensified by land-clearing practices related to farming, 
residential or industrial development, road building, or timber-cutting. 
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Organic Pollutants: Substances containing carbon which may cause pollution problems in 
recelving waters. ." . 

Organic Solvents: Liquid organic compounds capable of dissolving. solids, gases, or liquids. 

Outfall: The point where storm water discharges from a pipe, channel, ditch, or olher .. 
conveyance to a waterway. 

Permeability: The quality of a soil that enables water or air to move through it. Usually 
expressed in inches/hour or inches/day. 

Point Source: Any discernible, confmed, and discrete conveyance from which pollutants are 
or may be discharged. This term does not include return flows from irrigated agriculture or . 
agricultural storm water runoff.' 

Pollutant: Generally, any substance introduced into the environment that adversely affects 
the usefulness of a resource. .. 

Precipitation: Any fonn of rain or snow. 

Retention: The storage of storm water to prevent it from leaving the development site; may 
be temporary or permanent. 

Runon: Off-site flows which flows onto your site. 
. r 

Runoff: Water originating from rainfall and other sources (e.g., sprinkler irrigation) that is 
found in drainage facilities, rivers, streams, springs, seeps, ponds, lakes, wetlands, and 
shallow groundwater. 

Scour: The erosive and digging action in watercourse by flowing water. 

Secondary Containment: Structures, usually dikes' or berms, surrounding tanks or other 
storage containers and designed to catch spilled material from the storage containers. 

Sedimentation: The process of depositing soil particles, clays, sands, or other sediments 
that were picked up by runoff. 

Sediments: Soil, sand, and minerals washed from land into water usually after rain, that 
pile up in reservoirs, rivers, and harbors, destroying fish-nesting areas and holes of water 
animals and clouding the water so that needed sunlight might not reach aquatic plants. 
Careless farming, mining, and building activities will expose sediment materials, allowing 
them to be washed off the land after rainfalls. 
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APvVA 

BIY.rPs 

CA 

CCR 

CERCLA 

CEQA 

CFR 

CO:E 

CvYA 

DTSC 

EIR 

ESC 

FHWA 

Hazmat 

0&1\1 

MSDS -­

NOAA 

NOI 

NPDES 

OSHA 

PARs 

POTW 

RWQCB 

SARA 

-SPCC 

SWPPP 

SWRCB 

TSS 

UFC 

USEPA 

APPENDlXD 

LIST OF ACRONYMS 

American Public Works Association 

Best Management Practices 

Contractor Activities 

California Code of Regulations 

Comprehensive Environmental Response Compensation and Liability Act 

California Environmental Quality Act 

Code of Federal Register 

U.S. Army COIpS of Engine.ers 

Clean Water Act (Federal Water Pollution Control Act of 1972 as amended in 19ST) 

California Department of Toxic Substance Control 

Environmental Impact Report 

Erosion and Sedimentation Control 

Federal Highway Authority 

Hazardous Material 

Operations and 1vlaintenance 

Material Safety Data Sheet 

National Oceanographic and Atmospheric Administration 

Notice of Intent 

National Pollu~nt Discharge Elimination System 

Occupational Safety and Health Administration 

Polyaromatic Hydrocarbons 

Publicly Owned Treatment Works 

Regional Water Quality Control Board 

Superfund Amendments and Reauthorization Act 

Spill Preventi011 Control and Countermeasure 

Storm Water Pollution Prevention Plan 

State Water Resources Control Board 

Total Suspended Solids 

Uniform Fire Code 

United States Environmental Protection Agency 
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