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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 connection
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 contents 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 [CWAY))
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.

L 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.

o 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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I. INIRODUCTION

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

& Fliminate 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
management practices
(BMPs) for
TEEEsesesmm———  COTIStrUCtiON activities.
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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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 find this
handbook useful.

“ The overall goal

of the storm
water program is
to reduce the

: impacts 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 praétices, 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

sseasmesseessessnpn  a7¢ 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 of Intent (NOI) 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 NOI 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 cause poliutants 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.

. ] M
Excessive

erosion and
sedimentation
caused by
construction
IEEEEESCEEEESEESssaRem——  2CTIViEiES i3
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 SEDIMENTATION
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
accurnulates, it concentrates in rivulets cutting
grooves into the soil 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 thie stream
and by widening and/or stabilizing the banks of
the stream (subject to regulatory approval) 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 1-3).
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FIGURE 1.1 TYPES OF EROSION OCCURRING AT A
CONSTRUCTION SITE '
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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 stock 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

Conveyor 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 Riparian
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 al,
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 storm water impacts of construction/land-
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 amount 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 erosiomn.

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 fopography, 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
activities. 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, consiruction 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 al., 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 commonly 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 resulting 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 POLLUTANTS

CATEGORY PRODUCT POLLUTANTS
Adhesives Adhesives, Glues Phenolics, Formaldehydes
Resins, Epoxy Synthelcs Phenclics, Formaldehydes
Calks, Sealers, Putty, Sealing Agents Asbestos, Phenolics, Formaldehydes
Coal Tars (Naptha, Pitch) Benzene, Phenols, Naphthalene
Cleaners Polishes, (Metal, Ceramic, Tile) Metals
Etching Ai;r:ts Metals o
Cleaners, Ammonia, Lye, Caustic Sodas Acidity/Alkalinity
Bleaching Ageots Acidity/Alkalinity
Chromate Salts Chromium
Plumbing Solder (Lead, Tin), Flux (Zinc Chloride) Lead, Copper, Zinc, Tin
Pipe Fitting (Cut Shavx_ngs}:e opper
Galvanized Metals (Nails, Fences) Zinc
Electric Wiring Copper, Lead
Painting Paint Thinper, Acetone, MEK, Stripper VOC's . .
Paints, Lacquers, Varnish, Enarmels Metals, Phenolics, Mineral Spirits
Turpentine, Gum Spirit, Solveats VOC’s
Sanding. Stripping Metals
Paints (Pigments), Dyes Metals
Woods Sawdust BOD
Particle Board Dusts (Formaldehyde) Formaldehyde
Treated Woods . Copper, Credsote

Masonry & Concrete

Dusts (Bnick, Cement)

Acidity, Sediments

Colored Chalks (Pigments Metals
Concrete Curing Compounds
Glazing Compounds Asbestos
Cleaning Surfaces Acidity

Floors & Walls Flashin -Copper. Aluminum
D:r‘ywalf . . Dusts
Tile Cutting (Ceramic Dusts) Minerals
Adhesives*

Remodeling & Demolition Insulation Asbestos
Venting Systems Aluminum, Zinc
Brick, éemcm. Saw, Drywal] Dusts

Air Conditioning & Heating Insulting Asbestos

- Coolant Reservairs Freon

Adhesives*

Yard O&M

Vehicle and Machinery Maintenance
Gasoline, Oils, Additives

Marking Paints (Sprays)
Grading, Earth Moving

Portable Toilets

Fire Hazard Control (Herbicides)

Health and Safety
Wash Waters (Herbicides, Concrete, Oils, Greases)

Qils and Grease, Coolants
Benzene & Denivatives, Qils
& Grease

Vinyl Chloride, Metals
Erosion (Sediments)

BOD, Disinfectants (Spills)
Sodium Arsenite, Dinitro
Compounds :
Rodenticides, Insecticides

Landscaping & Earthmoving

Planting, Plant Maintenance

Excavation, Tilling

Ma._sona' & Coocrete*

Solid Wastes (Trees, Shrubs) .
Exgosmdg Natural Lime or Other Mineral Deposits
Sois Additives

Revegetation of Graded Areas

Pesticides, Herbicides, Nutrients
Erosion - (Sediments)

BOD

Acidity/Alkalinity, Metals
Aluminum Sulfate, Sulfur
Fertilizers

Materials Storage

Waste Storage (Used Oils, Solveats, Etc.)
Hazardous Waste Containment
Raw Material Piles

Spills, Leaks, Polluted discharge
Spills, Leaks, Polluted discharge
Dusts, Sediments, Polluted discharge

*  Scc above categories.

Note: VOC = Volatile Orgasic Compounds, BOD = Biochemical Oxygen Demand duc 1o the usc of oxygen by microorganism decomposing materials.

References:

Programs, EPA 4305-73-007. October, 1973.
Mecech, Mark L, asd Mergaret Lattin Bazany, 1991. Construction Creates Gwn Set of Harzardous Wastes. Hazmat World August; 1991,
Gosselin. RE., PrD.. R. P Smith Ph.D., rad H.C. Hodge PhD., 1984, Clinical Toxicology of Commercial Producis, Fifth Ed Williams and

Wilkins, Baltimore/London.
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USEPA. 1973. Processes, Procedures, and Methods to Control Pollution Resulting From Construction Activity. Office of Air and Water
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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

e ———————— T€SUlted 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 CWA 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

Construction Handbook

Allowable Non-Storm Water Discharges
for Construction Sites
« Discharges from fire fighting
* Fire hydrant flushing

* Potable water sources including dechiorinated
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 dischargéd 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 washing

* Alr 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
Control 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?

* Permit applies throughout California !

* Applies if a total of 5 or more acres is
disturbed over the life of the project?

* 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. Army 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 sité and follow it
during construction
- Submit Notice of Termination: Notify the
SWRCB that construction is complete

1 Except the Lake Tahoe Basin and Indian lands which are
covered by a separate permit.
A receat 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 respomnsible 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

Construction Handbook

California Counties with
NPDES Storm Water Permits @

Alameda ‘Sacramento
Los Angeles San Bemardino
Orange San Diego
Riverside Santa Clara

California Municipalities/Counties
Pursuing NPDES Storm Water Permits

Cities

Bakersfield Modesto Stockton
Fairfield Oxnard Vallejo
Fresno Suisun City
Counties

Contra Costa San Mateo

Kern Ventura

(1) Consult with local RWQCB to determine 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
e 12 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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Construction General Permit Requirements
(Site-Specific)

Submit Notice of Intent (NOI) 10 SWRCB (and local
municipality if required),

Prepare and implement a SWPPP,
- Controls during construction

-~ Post-construction controls

Revise SWPPP as construction conditions change.

Munldpal Permit Requirements
(System-Wide)

Prohibit, defect, and eliminate non-storm water discharges.

Identify and reduce pollutant sources.

Characterize current discharges with sereening and monitoring.

Detect and eliminate illicit connections and illegal dumping.
Prepare and Implement storm water management program.

Bnsure adequate funding,

Interaction Beiween Permils

SWRCB will expect municipality to enforce ali local storm water ordinances, floodplain management
regulations, and tocal standards for grading, erosion, sedinentation.

NOI for construction provides the municipality with a method for anticipating construction of:
< New public storm drain systems
New source identification
= New oulfall identification
- Pollution control BMPs
- Current construction NPDES permit holders

Municipal storm water management and pollution control program pravides construction policies and
standards:

- Site planning requirements

- Design and consiruction requirements

- Public inspection

- Maintenance requirements

- Training programs

- Review and inspection staff.

- Guidelines and training manuals

«  Techaical standards and specifications

Post-construction controls (e.g., final site grading, crusion control, storm water treatment controls and
maintenance) required under the construction general permit will be subject to mumupal review and
approval through existing procedures.

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 information regarding other
regulations shown in Table 1.2, the user is
advised to confer with State and/or local
authorities.

The General 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 regulatory 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 ordinances may
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preserve 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 Water 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 project 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
poliution 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

REGULATION

ACTIVITY

POTENTIAL

General Plan Law

Municipal development
objectives
Adoption of ordinances

Storm water management
conurols, e.g., pollutants
conuol, watershed protection

California Environmental Quality Act
(CEQA)

Environmental review of
projects

Mitigation measures for
reduction of pollutants

Subdivision Map Act

Adoption of ordinances

Standard/Regulations for
grading, erosion protection,
detention/retention design,
and dust control

Flood Plain Management & Drainage
Ordinances

Control of velocity

Control of erosion

Detention/retention

Contol of scdimém,
pollutants, and quantity

Bank stabilization and outlet
controls

Erosion and Sediment
controls

Clean Water Act 401 and 404 Permits

Permits Dredging and Filling in
"Waters of the United States”

Erosion control, sediment
control, long-term sediment
balance & minimize
poliutants

Vegetative controls to
preserve riparian areas

Zoning Ordinances

Cluster Development

Minimize Basin-wide runoff
& impervious areas

Hillside Development

Slope & erosion restriction.
May include revegetation or
stabilization.

l,andicape/Open space

Vegetative BMPs perimeter
controls reduction of runoff

Sewer Use Ordinance

Control of illicit connections

Pollutant controls

Uniform Building Code

Chapter 70 - Excavating &
Grading

Minimize erosion &
sedimentation

Standards for stable cut &
fill slopes

Uniform Plumbing Code

Prevention of illicit connection

Pollutant controls

Various Chapters on materials
& application/use

‘Pollutam controls

Fire Code

Storage of Materials

Pollutant controls

Air Quality Management Plans

Emission

Sediment & dust controls

1601 and 1643 Stream Bed Alternation
Agreements

Alternations to creek and
stream beds

Pollutant controls

Coastal Zone Act

Regulation of non-point
pollution near the ocean

Poliutant controls

Construction Handbook
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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-construction 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 controiling erosion and sedimentation 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
describes how
to prepare and
implement a
storm water
pollution prevention plan (SWFPPP) for a
construction project. The SWPPP is the
focus of the NPDES General Permit 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 refined by the owner and
contractors as changes occur in construction
operations

Construction Handbook

which have significant effects on the
potential for discharge of poliutants.

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 format 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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Planning Phase - .-

Asess Site Conditions

Develop Base Map '
Select Post-Construction BMPs
Establish Maintenance Agreements

Natural ”

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

Grading - Permanent Site Stabilization

Limits } - Maintenance Agreement for
Post-Construction BMPs

- Submit Notice of Termination

Figure 2.1

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 information
needed for the
SWPPP. The basis for storm 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 CONDITIONS

The planning phase of any construction
project defines 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 formal 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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|

DESIGN PHASE

CONSTRUCTION PHASE

Base Map(s) of Site for SWPPF 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 1/4 mile beyond the
property boundary

® Site map(s) should show:

- Topography

- Limits of Construcrion

- Conceprual project layour

- Surface water bodies, water courses, known
werlands, springs and wells

- Locarions where drainage leaves/will leave the
propery

- Exisdng land use

- Existing vegetarion

- Steep or unswable slopes

- Areas used to store soils and wastes

-" Areas of cur 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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EXISTING FLOW CONDITIONS

<=2 CHANNELIZED (CONCENTRATED)

0 60 - 120 180 . '
SCALE N FEET

Source: Adapted from City of Austin '

FIGURE 22 SITE BASE MAP }
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SELECT POST-CONSTRUCTION BMPs

Post-construction BMPs are the final
improvements to and configuration of the
project which are designed to control long-
term storm water pollution. Post-
construction BMPs are normally selected in
the planning 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
normal 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 MAINTENANCE
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

Typical Post-Construction BMPs

1. Stabilize the site by eswablishing final land grades,
contours, and drainage panterns.

2. Control of the volume, flow, and/or velocity of storm
water runoff by such means as detention/retention
basins, porous pavement, dry wells, debris basins,
etc.

3. Channel siabilization, energy dissipators, or other
drainage srructures.

4. Permanent landscaping, rock rip rap, vegewation, or
other permanent ground cover designed 10 stabilize
the soil or slopes.

approval of a tentative map. Two
fundamental choices exist:

e 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.
Such maintenance may be incorporated
into a municipality-wide program, funded
from the municipality’s general fund or
user fee structure. Altematively, 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.
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principal activities
which are typically
incorporated into
the SWPPP during the design phase:

® Prepare Project Site Plan
® Define 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 section 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 final 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 storm 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
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PLANNING PHASE

CONSTRUCTION PHASE

Studies and Reports Prepared during Project Design

Type of Report Information Available

for the SWPPP
Preliminary Design
Soils Report Areas of highly erodible soils

EIR/EA Previous and proposed uses of
toxic materials on the site

Preliminary Site Layout  Locartions of buildings and
paved surfaces and/or lor
layours

Final Design

Drainage or Hydrology  Drainage patterns and drainage
Report area boundaries

Storm watrer conveyance
Structures -

- Detention/retention facilities
Grading/Drainage Plan  Areas of cur and fill

Slopes during and afier
construcrion

FProtection of existing vegeration
. Areas of soil disturbance
Landscape Plan Buffer areas and set backs
Permanent site stabilization

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 information 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:

® ILocations 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.

s T ocations 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.

e 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 BMP 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
Prorect 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 define
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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BIDDING 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

e Complete the SWPPP

® Submit the Notice of Intent (NOI)
® 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
which can 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 NOI. .

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

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

2-9 March, 1993



planning and design process. The final 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 of the SWPPP

Project Information (Worksheet 1)

Project Name and Location
Owners Name and Address
Contractors present on-site
The Notice of Intent (NOI)

Site Map(s) (Worksheet 2)

Project Locasion

Area to be Disturbed

Improvements to be Constructed

On-site or Downstream Wazter Bodies and Water

Courses ’

Pre- and Post-Consrrucrion Drainage Paterns

® Locations where BMPs will be used

- BMPs for Erosion and Sedimentation Control
During Construction

- BMPs for Other Contractor Activities (as
appropriate)

- Post-Construction BMPs to be Installed during
Construction .

Narrative Descriptions (Worksheets 3, 4, 5 and 6)

® Known sources of contamination on site before
construction

®  Construction activities which may cause storm waser
pollution

®  Pollutants expected to be present on the construction
site

®  BMPs for these constisuents/pollutans sources

® Responsible party for maintenance

Moanitoring, Inspection and Maintenance (Worksheet 7)

® Inspection and reporting procedures
® Maintenance procedures
® 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.

Two scales of site maps will usually be
required for all but the smallest
-construction sites:

Project Location Map: 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. Worksheef 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 BMPs 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 parrative 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 BMPs for contractor
activities, erosion and sediment control,
and post-construction control should be
installed.

® Monitoring, Inspection, and Maintenance

Plan: Every BMP installed on a
construction site must be checked
periodically and maintained sufficiently
to ensure proper performance. The
construction general permit requires that
an Inspection and Maintenance Plan be
implemented which:

- Assigns personnel responsible for
BMP inspection and maintenance.

- Requires maintenance of any BMPs
whose effectiveness is compromised
(e.g., replace failed BMPs, remove

Construction Handbook

trapped sediment, increase size of spill
containment flushed out by rain).

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

Maintenance requirements for each BMP
are presented in Chapters 4 and 5.
Chapter 6 discusses inspection -
requirements and methods for assessing
the effectiveness of the BMPs.

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
SWRCRB that a construction project is about
to begin, the location of that project, the
responsible parties, and a certification that a
SWPPP has been prepared and will be
followed. The owner of the construction
project (i.e., permittee) is responsible for
submitting the NOI. 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
construction general permit (including the
NOI and the appropriate annual fee) is
submitted to:

California State Water Resources
Control Board

Division of Water Quality

Storm 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 permit correspondence,
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to the local municipality. (Check with your
local municipality.)

Failure to Submit the NOI - Ifa
construction project begins before the NOI
1s submitted, the NOI 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 NOI 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 fines
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 NOIL.

Contents of the NOI - The construction
general permit and NOI are included in
Appendix A. Much of the information
provided on the NOI should bave been
developed for the SWPPP (see box).

The SWRCB has provided line-by-line
instructions on the NOI. An annual fee
must be submitted with the NOI. 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
- Consrructrion Swart and Completion Date

® Site Map
- Existing and proposed buildings and paved areas
- Storm drainage system
- Adjacens streets

® Receiving Water Information
- Municipality where project is located
- Nearest downstream water course or waster body
(from USGS Map or equivalent)

® Type of Construction
- Size of site
- Change in impervious surface area

® Material Handling/Management Practices
- Mazerials 10 be used during construcsion
- Management praciices 1o consrol possible
polbuants

® Regulatory Status

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

An effective training program 1is based on
four objectives:

- How to identify a storm water pollution
problem,;

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

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

- Soliciting feedback to improve the
BMPs. '

More information on employee training can
be found in BMP CA40 in Chapter 4.
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CONSTRUCTION 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 NOI/fee to cover their particular
construction activity. During construction,
the contractor then implements the BMPs
according to the SWPPP. The
“owner/contractor is also responsible for
maintepance 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.

COMPLETE 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-construction 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
incorporation, 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-construction BMPs for a set period
of time after the municipality has accepted

‘the improvement and/or after an Occupancy

Certification is issued.

2-14 March. 1993



J NOI attached?
DATE [ ] Yes
[ ] No

LREV]SIONS

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

Worksheet 1. Project Information

“Project Name:

Project Location: Street Address (or Equivalent):

City: County: Zip Code:

Project Owner:

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

-15 March, 1993

[ )
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Worksheet 2. Project Site Map Requirements

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

[ 1 Topographic Base Map Attached? Map shows:

[]
[]
[]
[]
[]

An area extending one-quarter mile beyond the 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 locatioﬁ(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 uséd 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 constructi'on.
Existing and proposed paved areas and buildings.
Existing Area:______ percent of site  Proposed Area: ___ ~_percent of site

Estimated runoff coefficient before construction: after construction
(See the local municipality for approved runoff coefficients for your community.)

Locations where storm water structures and controls will be built to contro] 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.
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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

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

[ ] Describe 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:

[ ] Describe storage and disposal of construction materials (on-site and off-site):

Special Site Conditions

[ ] 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:

[ ] List materials/waters other than storm water which will flow from the site during dry weather, the approximate
amount of flow, and methods for preventing other dry weather flows:

™
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Worksheet 4, BMPs for Contractor Activities

Provide a list of BMPs selecled to reduce pollutants assoclated with conltractor activities (see Worksheet 3). For each BMP selected, identily
the pollution(s) of concern (see Table 1.1). Attach modified BMP fact sheets and/or appropriate information for the BMP sclected. (Sce
Chapter 4, BMPs for Contract or Actlvities.) '

Construction Muterlals Wasle Vehlele & Equlpment
I'ractices Management Mnnagement Manngement

Contractor Actlvities | cat { caz | cay | cato | cati | cann | cano | eant | can | ean | canm cAM | can casn | Primary Pollutant(s)

(Warksheet 3) of Concern

1. Toxic mnterial on-
site

2. Construction ~
malerint equipment
& vehicles in
contact with storm
waler

3. Mnteral loading,
unloading nnd
nccess
nrens/netivilies

4. Equipment slorage
cleaning, and
maintennnce
areas/nctivitics

5. Storape and
disposal of
construction
materinls (on-site
and off-site)




‘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 revised 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 CONTROL

SITE PLANNING CONSIDERATIONS

Scheduling

Preservation of Existing Vegetation

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 Roughening/Terracing

SEDIMENT TRAPPING/FILTERING

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 BMP selected, the responsible
party for maintenance and operation, and source for funding the operation and maintenance.

v/

BMPs SELECTED

MAINTENANCE
RESPONSIBILITY

FUNDING SOURCE
FOR O&M

TREATMENT CONTROL BMPs (See

Chapter 5, Municipal Handbook)

Infiltration

‘Wet Ponds

" Constructed Wetlands

Vegetated Swales and Strips

Extended Detention Basins

Media Filtration

Oil/Water Separators and Water Quality
Inlets

Multiple Systems

SOURCE CONTROL BMPs (See Chapter 4, Municipal Handbook)

Describe other measures which will be employed on the project site to control storm water poliution after
construction is complete, and steps to be taken by the current owner 1o ensure that these measures are conducted.

Construction Handbuok

(3]

- 21

March, 1993




Worksheet 7. Monitoring, Inspection and Maintenance Plan

[ 1 Describe maintenance/repair efforts to ensure BMPs are in good and effective condition:

[ 1] Describe inspection procedures and record keeping efforts:

{ ] Annual Inspection:

[ 1] Pre-storm Inspection:

[ ] Poststorm Inspection:

[ 1 Describe training program/material for site personnel responsible for installing, inspecting, and
maintaining BMPs: ' '

Construction Handbook 2-22 . March, 1993



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 SWPPP was prepared by:

N ame Title

Signature, Date
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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 bave assembled
for the SWPPP. Once these pollution risks are
defined, 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 6-12 months), 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.

e 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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BMP OBJECTIVES

Minimize Stablilize Proled Conlrol Control
Practice Good Contain ~ Disturbed Disturbed Slope & Site Internal
BMP CATEGORY Housekeeping Waste Areas Areas Channels Perimeter Eroston
BMPs FOR CONTRACTOR ACTIVITIES (Chapter 4)
Construction Practices (CA 1 to 10) : ‘/ ‘/ / / /
Material Management (CA 10 to 19) /
Waste Management (CA 20 to 29) ‘/ / ‘/
Vehicle & Equipment Management -
(CA 30 10 39) / / /
Contractor Training (CA40) / /

BIMPs FOR EROSION & SEDIMENT CONTROL (Chapter 5)

Site Planning Considerations (ESC 01 to ESC 10) /

N

Vegetative Stabilization (ESC 10 to ESC 19)

N

v

4
e / 2AR2AR2AN
Diversion nf Runoff (ESC 30 to ESC 39) 4 V4 v v
Velocity Reduction (ESC 40 to ESC 49) v v
Sediment Trapping/Filtering (ESC 50 to ESC 59) '/ w4 v
POST CONSTRUCTION BMPs (See Municipal BMP Handbook) / Ve Ve v

———

TABLE 3.1 CATEGORIES OF BMF

ND THE BMP OBJE

CTIVES MET BY EACH




® 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 erode 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 Frosion: 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.

Final slopes and grades.

d. Location of concentrated flows, storm
drains, and streams.

e. Existing vegetation and ground cover.

[g]

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
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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 activities.

YT Tt Once the BW

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: :

® ] ocations where storm water enters and
exits the site. Include both sheet and
channel flow for the existing and final
grading contours.
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*  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.

*  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.

As 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-elfectiveness. For
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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 strategy. 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 |

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:

* 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 2 "small" amount of
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Contractor Activities That
Impact Storm Water Quality

Construction Practices

Dewatering Operations (CAl)

Paving Operations (CAZ2)

Structure Construction (Wood, Concrete, Steel)
and Painting (CA3) ‘

Material Management

Material Delivery and Storage (CA10)
Material Use (CA11)

Spill Prevention and Control (CA12)

|[Waste Mapagement

Solid Waste (CA20)

Hazardous Waste (CA21)

Contaminated Soils (CA22)

Concrete Wastes, Sandblasting Grit (CA23)
Sanitary/Septic Waste (CA24)

'Vehicle and Equipment Management
Cleaning (CA30)

Fueling (CA31)

Maintenance (CA32)

Note: The number in parenthesis corresponds

to the BMP 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 poliutants 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

Conctruction 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. As 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, keep in mind that the BMPs for
contractor activities in Chapter 4 are suggested
practices which may or 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 activi.ies, and
committed to a clean worksite, '

BMPs for
erosion and
sediment
: . control are
R essesssmnessess  sclected 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 each 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 subject 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 erosiomn.

3. The staging of grading operations should
limit the amount of areas exposed to
erosion at any one time. Only the 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.

8. 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
lrapping, slope stabilizatlion, velocity
reduction, eclc. during the construction
period.
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Site Stabilization BMPs

Vegetative Stabilization
* Seeding and Planting (ESC10)
* Mulching (ESC11)

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 sojl. 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
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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Temporary ground covers (e.g.,
temporary seeding, mulch, chemical
and fabric stabilizers) protect the soil
from erosion until permanent
vegetation can be established or
permanent construction is instalied.

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.

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 on plant
life and are a low-cost stabilization
treatment.

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

Qil treatment or sodium chloride is
unacceptable.

PROTECT SLOPES AND CHANNELS

The next step is to provide slope protection in
disturbed areas. Comsider 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.

Divert or intercept storm water before it

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.

Slope benches may be constructed
with either ditches along 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.

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

Overland flow velocities can be
reduced by creating a rough surface
for runoff to cross. Driving a
bulidozer 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.

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.

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

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

reaches long and/or steep slopes using
temporary dikes, swales, or pipe slope
drains.
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CONTROL SITE PERIMETER

Perimeter control establishes barriers along the
perimeter of the project 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 (i.e.,
the diversion of runoff BMP 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 (i.e.,
the diversion of runoff BMP category);

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

4. 'Trap and remove sediment in renoff from
the constriction site before it leaves the
property (ie., 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
susceptible to erosion. If possible, the runoff
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
potential flood damage to the construction site
or downstream areas. When possible,
permanent drainage structures should be built
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early in the comstruction project to collect and
convey flow diversions.

Runoff Diversion BMPS
. Earth Dike (ESC30)

. Temporary Drains/
Swales/Drains (ESC31)

*  Slope Drain (ESC32)
Note: Runoff diversions from areas

greater than 1 acre should be constructed
according 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 comstruction 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 irtercept
runoff on cut or fill slopes; and to .prevent
runoff from entering a disturbed area, such
as a group of building pads.

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 dissipator may
be needed for large diverted flows or at the
base of steep slopes.

5. 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. DProtect 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
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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-instalied storm
drainage structures from sediment clogging
by providing inlet protection for area drains
and curb inlets.

Sediment Trapping BMPs

»  Silt Fence Barier (ESC50)

*  Straw Bale Bamier (ESC51)

*  Sand Bag Barrier (ESCS2)

¢ Brush or Rock Filter (ESC53)

+  Storm Drain Inlet Protection (ESC54)
*  Sediment Trap (ESC55)

+  Sediment Basin (ESC56)
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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 in a 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 described 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

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

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

*  Illegal 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 cleanouts. 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 construction 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 standards.

The treatment control BMPs presented in the
Municipal Handbook include:

Infiltration

‘Wet Ponds

Constructed Wetlands

Biofilters

Extended Detention Basins

Media Filtration

Oil/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.
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Are open space/parkland requirements a

condition of development? Planned open

space which will be 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 preservation/mitigation
needed? Project EIRs and other regulatory
reviews may require that these issucs 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.

Mareh, 1993




BMP OBJECTIVES

Mlaimize Stabllize Prolect Control Control
Practice Good Contain Disturbed Disturbed Slope & Site Internal
BMP CATEGORY Housckeeping Waste Areas Areas Channels Perimeter Erosion
BMPs FOR CONTRACTOR ACTIVITIES (Chapter 4)
Construction Practices (CA 1 to 10) / ‘/ / J ‘/
Material Management (CA 10 to '19) ‘/
Waste Management (CA 20 to 29) ‘/ ‘/ ‘/

Vehicle & Equipment Management
(CA 30 10 39)

v

Contractor Training (CA40)

v/

BMPs FOR EROSION & SEDIMENT CONTROL (Chapter 5)

Site Planning Considerations (ESC 01 to ESC 10) ‘/ / ‘/ ‘/ ‘/ ‘/ ‘/
Vegetalive Stabilization (ESC 10 to ESC 19) w4 v

v A LA A N

Diversion of Runoff (ESC 30 to ESC 39) / v v v
Velocity Reduction (ESC 40 to ESC 49) v v

Scdiment Trapping/Filtering (ESC 50 to ESC 59) V4 v e
POST CONSTRUCTION BMPs (See Municipal BMP Handbook) V4 v v v

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







4. BMPs FOR CONTRACTOR ACTIVITIES

describes specific
Best
Management

B Practices (BMPs)
for common 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

- Maintenance (including
administrative and staffing)

®  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
information is provided in additional sheets.

. Construction Handbook

Contractor Activities

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

Material Management
CAI10 Material Delivery and Storage
CA11 Material Use
CA12 Spill Prevention and Control

‘Waste Management
CA20 Solid Waste Management
CA2] 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 OBJECTIVES
PRACTICE PROTECT
GOOD MINIMIZE STABILIZE SLOPES: CONTROL CONTROL
BMP CATEGORY IPE%‘IJ’?EE} C&ﬂ%ll‘}” Dls:{l[l)g: o0 ms;krllljg.g o CH:SI‘?E[S PERsllh.:gTER Igggﬁl)ANL

‘Construction Practices
CAO01 | Dewalering Operations / |/ \/ \/
CAQ02 | Paving Operations \/
CA03 | Structure Construction and Painting / v

Material Management
CA10 | Material Delivery and Storage /
CAll | Malerial Use \/
CAIl12 | Spill Prevention and Control |/

Waste Management
CA20 | Solid Waste Management v
CA21 | Hazardous Waste Management /
CA22 | Contaminated Soil Management / \/ 1/
CA23 | Concrete Wasle 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 v v




ACTIVITY: DEWATERING OPERATIONS

}

Curb niet Protection

~Curb et
(for sediment-laden waters)

Storm Prainw j

Objectives
Contain Wastg
Minimizs Disturbed Areas
Stabilize Disturbed Arsas
Protect Slopes/Channels

Control Site Perimeted

Control Internal Erosion

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 toxics and petroleum products. A high sediment content in dewatering
discharges is common because of the nature of the operation. On the other hand, toxics
and petroleum products are not commonly found in dewatering discharges unless, the s.te
or surrounding area has been used for light or beavy industrial activities, or the area has i
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 surrounded by stones which filters the water as it
collects in the pit before being pumped out.- 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 out.

Toxics and Petroleurn 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 treamment 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 discbarge 1o 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. e

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

ONONON VAON

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

O

lmplemeyntation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

0000

® High O Low

CA1

Practices
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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 o
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.

!
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ACTIVITY: PravING OPERATIONS Objectives

Graphic: North Central Texas COG, 1993 ) ousekeeping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Arsas
Protsct Slopes/Channels
Control Site Perimeter
Control Internal Erosion
DESCRIPTION Targeted Pollutants
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 Sediment
and subcontractors. ' O Nutrients
@ Toxic Materials
APPROACH © oil&aG
*  Avoid paving during wet weather. ! rease
*  Store materials away from drainage courses to prevent storm water runon (see CA10 QO Floatable Materials
Material Delivery and Storage). O oOther Construction
»  Protect drainage courses, particularly in areas with a grade, by employing BMPs to Waste

divert runoff or trap/filter sediment (see Chapter 5).

*  Leaks and spills from paving equipment can contain toxic levels of heavy metals and Likely to Have
oil and grease. Place drip pans or absorbent materials under paving equipment when Significant Impact
not in use. Clean up spills with absorbent materials rather than burying. See CA32 Probable Low or

O

(Vehicle and Equipment Maintenance) and CA12 (Spill Prevention and Control) in Unknown Impact

this chapter. ’ .
*  Cover catch basins and manholes when applying seal coat, tack coat, slurry seal, fog Imp Ier.nentatlon
seal, etc. Requirements
»  Shovel or vacoum saw-cut slurry and remove from site. Cover or barricade storm Q capital Costs
drains during saw cutting to contain slurry. O 0&M Costs
* If paving involves portland cement concrete, see CA23 (Concrete Waste Manage-
ment) in this chapter. - Maintenance
» If paving involves asphaltic concrete, follow these steps: - Training
- Do not allow sand or gravel placed over new asphalt to wash into storm drains, QO Suitability for

streets, or creeks by sweeping. Properly dispose of this waste by referring to Slopes >5%
CA20 (Solid Waste Management) in this chapter.

- Old aspbalt must be disposed of properly. Collect and remove all broken asphalt
from the site and recycle whenever possible.

- If paving involves on-site mixing plant, follow the storm water permitting

requirements for industrial activities.
» Train employees and subcontractors. @® High O Low

REQUIREMENTS CA2

*  Costs (Capital, O&M)

- All of the above are low cost measures.

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

Best
Management

LIMITATIONS ;
Practices

»  There are no major limitations 1o this best management practice.
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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.
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. Objectives
ACTIVITY: STRUCTURE CONSTRUCTION AND PAINTING ’
Graphic: North Central Texas COG, 1953 HOUSEkeepmg. Practices
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopss/Channels
Control Site Perimeter
Control Internal Erosion
DESCRIPTION Targeted Pollutants
Prevent or reduce the discharge of pollutants to storm water from structure construction O sediment '
and painting by enclosing or covering or bermning building material storage areas, using O Nutrients
good housekeeping practices, using safér alternative products, and training employees and | - . L
SUbCONITACLOLS. : o @ Toxic Materials
O 0il & Grease
APP II{{OAS]H S sl dorderlv. R debris in a fimely fashion. S " @ Floatable Materials
. an and orderly. Remove debris in a time ion. Sweep the
m_:_p ¢ work site cle Y J P @ Other Construction
Wast
»  Use soil erosion control techniques if bare ground is exposed (See Chapter 5). aste
*  Buy recycled or less hazardous products to the maximum extent practicable. )
+  Conduct painting operations consistent with local air quality and OSHA regulations. gsi%c'iﬂ?:fpm
*  Properly store paints and solvents. See CA10 (Material Delivery and Storage) in this O Probable Low or
chapter. Unknown Impact
*  Properly store and dispose waste materials generated from the activity. See the waste
management BMPs (CA20 to CA24) in this chapter. Implementation
+ Recycle residual paints, solvents, lumber, and other materials to the maximum extent Requirements
practicable. .
*  Make sure that nearby storm drains are well marked to minimize the chance of O Capital Costs
inadvertent disposal of residual paints and other liquids. O 0&M costs
»  Clean the storm drain system in the immediate construction area after construction is O Maintenance
completed. . o Training
*  Educate employees who are doing the work. o
*  Inform subcontractors of company policy on these matters and include appropriate O Suitability for
provisions in their contract to make certain proper housekeeping and disposal Slopes >5%
practices are implemented.
»  For a quick reference on disposal alternatives for specific wastes, see Table 4.2,
CA40, Employee/Subcontractor Training.
REQUIREMENTS @® High O Low
+  Costs (Capital, O&M)
- These BMPs are generally of low 1o moderate cost.
*  Maintenance CA3
- Maintenance should be minimal.
LIMITATIONS
»  Safer altenalve products may not be available, suitable, or effective in cvery case.
«  Hazardous waste that cannot be re-used or recycled must be disposed of by a licensed Best
hazardous waste hauler. Managemen
Practices\—
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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 vamish removers, finishing residues, 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 structire construction practices is listed below.

Erosi 1 Sedi C ]
If the work involves exposing large areas of soil or if old buildings are being torn down and not replaced in the near
future, employ the appropriate s0il erosion and control techniques described in Chapter 5.

S S anitary S . .
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 tuilding, are illegal. Color code or flag pipelines on
the project site to prevent such connections, and train construction personnel.

Painti
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 downspout. 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 water 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 Storm Water Pollution
Prevention; Santa Clara Valley Nonpoint Source Pollution Control Program, 1992.
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Objectives

ACTIVITY: MATERIAL DELIVERY AND STORAGE

Housekeeping Practices

Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
=\ e -
= — = Control Site Perimeter

HHH';‘____EHH L—_—E;H“ lgﬂ“ l LE:'””H—__:';{UHEMHEV Control Internal Erosion

Targeted Pollutants

DESCRIPTION ‘

Prevent or reduce the discharge of pollutants to storm water from material delivery and @ Sediment

storage by minimizing the storage of hazardous materials on-site, storing materials in a & Nutrients

designated area, installing secondary containment, conducting regular inspections, and . .

training employees and subcontractors. @ Toxic Materials

This best management practice covers only material delivery and storage. For other @ O0il & Grease

information on materials, see CA11 (Material Use), or CA12 (Spill Prevention and @ Floatable Materials

Control). For information on wastes, see the waste management BMPs in this chapter. O Other Construction

APPROACH Waste

The following materials are commonly stored on construction sites:

. Soil, ® ls_;kely to Have
ignificant Impact

*  Pesticides and herbicides, QO Probable Low or

Fertilizers, Unknown Impact

*  Detergents, Implementation
*  Plaster or other products, Requirements

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

*  Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing O Capital Costs
compounds. O O&M Costs

Storage of these materials on-site can pose the following risks: O Maintenance

*  Storm water pollution, @ Training

»  Injury to workers or visitors, O Suitability for

*  Groundwater pollution, and B Slopes >5%
*  Soil contamination.

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

- Place near the construction entrances, away from waterways

- Avoid transport near drainage paths or waierways ® Hioh O Low

- Surround with earth berms (see ESC30, Earth Dike.)

- Place in an area which will be paved
*  Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of C A'l O
- your area. Contact the local Fire Marshal to review site materials, quantities, and

proposed storage area to determine specific requirements. See the Flammable and
Combustible Liquid Code, NFPA30.
*  For a quick reference on disposal alternatives for specific wastes, see Table 4.2, CA40,
Employee/Subcontractor Training. Best
»  Keep an accurate, up-to-date inventory of materials delivercd and stored on-site. Managemen
= Keep your inventory down. , Practices
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ACTIVITY: MATERIAL DELIVERY AND STORAGE (Continue)

*  Minimize hazardous materials on-site storage.

»  Handle bazardous 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 ground. 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
»  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
Poliution Control Program, 1992.

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

Storm Water Management for Construction Activities; Developing Pollution Prevention Plans and Best Management
Practices, EPA §32-R-92005; USEPA, April 1992.
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ACTIVITY: MATERIAL USE

Graphic: North Central Texas COG, 1993

Objectives

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas

Stabilize Disturbed Areas

‘Protect Slopss/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants to siorm 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 berbicides,

» Fertilizers, {

» Detergents,

*  Plaster and other products,

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

»  Otber 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.

» Donot over-apply fertilizers, herbicides, and pesticides. Prepare only the amount
needed. Follow the recommended usage instructions. Over-application is expensive
and environmentally harmful. Uniess on steep slopes, till fertilizers into the soil
rather than hydroseeding. Apply surface dressings in several smaller applications, as
opposed Lo 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 malerial use.

CO0000O

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

ONN

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

OO0 OO0

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

Managemen
Practices
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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.

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: sPILL PREVENTION AND CONTROL

Objectives

Housekeeping Practice

Contain Wasts

Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

Control Site Perimeter

Control Internal Erosion

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, CA10
(Material Delivery and Storage) and CA11 (Material Use), also contain useful informa-
tion, particularly on spill prevention. For information on wastes, see the waste manage-
ment BM,Ps in this chapter.

!

APPROACH
The following steps will belp reduce the storm water impacts of leaks and spills:

Define "Significant Spill”

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.

Cleanup '

+  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
spilied material is hazardous, then the used cleanup materials are also hazardous and
must be sent to either a centified 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.

Reporting
*  Report significant spills to Iocal agencies, such as the Fire Department; they can assist
in cleanup.

»  Federal regulations require that any significant oil spill inlo a water body or onto an
adjoining shoreline be reporied to the National Response Center (NRC) at 800-424-
8802 (24 hour). '

Targeted Pollutants

eXoX )] rXeXe)

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

C e

LUkely to Have
Significant Impact

Probable Low or
Unknown Impact

COO0O

implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitabijlity for
Slopes >5%

Managemen
Practices
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ACTIVITY: SPILL PREVENTION AND CONTROL (Continue)

Use the following measures related to specific activities:

Vehicl 1 Equi Mai | A

« 1f 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.

» 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.

»  Always use secondary containment, such as a drain 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 spilis 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.

»  Qil filters disposed of in trash cans or dumpsters can leak oil and pollute storm water. Place the oil filter in a funnel
over a waste 0il recycling drum to drain excess oil before disposal. Oil filters can also be recycled. Ask your oil
supplier or recycler about recycling oil filters.

»  Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, even if you think all
the acid has drained out. If you drop a battery, treat it as if it is cracked. Put it into the containment area until you
are sure it 1s not leaking.

Vehicle and Equi Fueli

»  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.

*  Always use secondary containment, such as a drain pan, when fueling to caich spills/leaks.

f

REQUIREMENTS
*  Costs (Capital, O&M) v
- Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated soil or water can be
' quite expensive,
*  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. '

LIMITATIONS
* Ifnecessary, 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.

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: soLID WASTE MANAGEMENT

Graphic: North Central Texas COG, 1953

Objectives

Housekssping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protert Slopes/Channels

Control Site Perimeter

Control Internal Erosion

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-tight dumpsters for
on-site use. Inspect dumpsters for leaks and repair any dumpster that is not water
tight.

+ = Locate containers in a covered area and/or in a secondary containment.

»  Provide an adequate number of containers with lids or covers that can be placed.over
the container to keep rain out or to prevent loss of wastes when it’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 conirol 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 ESC11).

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

= Arrange for regular waste collection before contaners overflow,

'Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Qil & Grease
Floatable Materials

Other Construction
Waste

LN NONOXON ))

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

O

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training
Suitability for
Slopes >5%

CO0O0OO

Managemen
Practices
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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 4 |
Best Management Practic es and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa

County, AZ, September 1492,

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 §32-R-92005; USEPA, April 1992,
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ACTIVITY: HAZARDOUS WASTE MANAGEMENT

Graphic: North Central Texas COG, 1993

Objectives

Houseksaping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels
Control Site Perimeter
Control Internal Erosion

DESCRIPTION
Prevent or reduce the discharge of pollutants to storm water from bazardous 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
wasie 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.

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

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

*  Asbestos; and

*  PCBs (particularly in older transformers).

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

Materal 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. |

* Donot 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
matenial 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
State regulations.

* Do not clean out brushes or rinse paint containers into the dir, street, gutter, storm
drain, or stream. "Paint out” brushes as much as possible. Rinse water-based paints
to the sanitary sewer. Filter and re-use thinners and solvents. Dispose of excess oil-
based paints and sludge as hazardous waste.

ONONON )AGRO
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ACTIVITY: HAzARDOUS WASTE MANAGEMENT (Continue)

Waste R line/Di ]

+  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 not mix wastes, this can cause chemical reactions, make recycling impossible, and complicate disposal.

+ Recycle any useful material such as used oil or water-based paint.

«  Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, pesticides, addmves, curing
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 pamt 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
Training.

Trzini ‘
* Train employees and subcontractors in proper hazardous waste management.
*  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.

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; 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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Objectives

Housekeeping Practices

Contain Waste

inimize Disturbed Areas
Stabilize Disturbed Area

Protect Slopes/Channels
Control Site Perimeter

Control lntemal Erasion

DESCRIPTION

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 bigh 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 before earth moving begins.

The following steps will belp reduce storm water pollution from contaminated soil:

»  Conduct thorough site planning including pre-construction geologic surveys.

» Iook 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 and/or 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
contaminated soil can be quite expensive.
* Maintenance
- Inspect excavaled areas daily for signs of contaminated soil.
- Jmplement CA12, Spill Prevention and Control, to prevent lcaks and spills as
much as possible.

Targeted Pollutants
@ Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

000 @O0

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

O

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

0000

Practices

Construction Handhook 4-19

March, 1993




ACTIVITY: CONTAMINATED SOIL MANAGEMENT (Continue)

LIMITATIONS
*  Contaminated soils that cannot be treated on-site must be disposed of off-site by a licensed hazardous waste hauler.

»  The presence of contaminated soil may indicate contaminated water as well. See CAl (Dewatering Operations) 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.

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: CONCRETE WASTE MANAGEMENT
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‘Objectives
Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protact Slopes/Channels
Control Site Perimeter

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of poliutants 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 belp reduce storm water pollution from concrete wastes:
«  Store dry and wet materials under cover, away from drainage areas.
*  Avoid 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: i
- 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 fine 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
drain. 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 10 ensure that concrete wastes are being properly man-
aged.
- If using a temporary pit, dispose hardened concrete on a regular basis.

LIMITATIONS
*  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 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. :
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ACTIVITY: SANITARY/SEPTIC WASTE MANAGEMENT

Objectives

Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

Control Site Perimeter

Control Internal Erosion

DESCRIPTION o .

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.

. Untréaled 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.

»  Armange 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 for Construction Sites; Flood
Control District of Maricopa County, AZ, September 1992,

Storin Waler Management for Construction Activities, Developing Polluton Prevention
Plans and Best Management Practices, EPA 832-R-920035; USEPA, April 1992,
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ACTIVITY: VEHICLE AND EQUIPMENT CLEANING

Graphic: North Central Texas COG, 1993

&
N

Objectives
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Arsas
Protect Slopes/Channels

Control Site Perimeter
Controf Internal Erosion

DESCRIPTION .

Prevent or reduce the discharge of pollutants to storm 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 eliminating
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 aslittle water as possible to avoid baving 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 aliernatives 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
- 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, R.D., 1987. Surfactant Biodegradation, Marcel Decker Corporation
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ACTIVITY: VEHICLE AND EQUIPMENT FUELING

Objectives

Housekeeping Practices

Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protact Slopes/Channels

Control Site Perimeter

Control Internal Erosion

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 spill/leak onto paved surfaces or into drainage
pathways can pollute storm 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.

= Always use secondary containment, such as a drain pan or drop cloth, when fueling to
catch spills/leaks.

»  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. A

*  Carry out all Federal and State requirements regarding stationary above ground storage

» " 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. v

»  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 all local environmental, zoning, and fire codes.
* Maintenance
- Keep ample supplies of spill cleanup materials on-site.
- Inspect fueling areas and storage tanks on a regular schedule.

LIMITATIONS
»  Sending vehicies/equipment off-siie should be done in conjunction with ESC24
(Stabilized Construction Entrance).
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE

Graphic: North Central Texas COG, 1893

Objectives

Housekeeping Practices

Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protsct Sloﬁes/Channels

Control Site Perimeter

Control Internal Erosion

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, checking 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 where 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 bandle vehicle fluids and spills properly. Performing this work off-site
can also be economical by eliminating the need for a 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 maintenance areas on a régular schedule.
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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 CA31, 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, 1,1,1-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 a job 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 (1,1,1-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 “chlor” term indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents
to clean parts. .

Recycline/Di ]
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 1,1,1-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. :

Gil 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. Qil 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 quuid 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 out. 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; 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,

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance, Working

Group Working Paper; USEPA, April 1992.
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Objectives

Housekseping Practices
Contain Waste '

Minimize Disturbed Arsas

Stabilize Disturbed Areas

Prolect Slopes/Channels
Control Site Perimeter

ACTIVITY: EMPLOYEE/SUBCONTRACTOR TRAINING

Control Internal Erosion

DESCRIPTION

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 comprebensive 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 iraining in storm water pollution prevention. Accordingly, the organization of this fact sheet
differs somewhat from the other fact sheets in this chapter.

OBJECTIVES

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;

e ldentify solutions (BMPs);

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

» Integrate employee/subcontractor feedback into xmihing and BMP implementation.

APPROACH

» Integrate training regarding storm water quality management with existing training programs that may be required for
your business by other regulations such as: the Iliness and Injury Prevention Program (IIPP) (SB 198) (California
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operations and Emergency Response
(HAZWOPER) standard (29 CFR 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 regulaied by Federal, State, or local regulations, may use the
information in this Handbook to develop a training program to reduce their potential to pollute storm water.

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

Practices
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ACTIVITY: EMPLOYEE/SUBCONTRACTOR 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.

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. ‘
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TABLE 4.2 QUICK REFERENCE - DISPOSAL ALTERNATIVES
(Adopted from Santa Clara County Nonpoint Source Pollution Control Program - December 1992)

All of the waste products on this chart are prolnbntcd from discharge to the storm drain system. Use this matrix to decide which alternative d:sposal strategies to use.

ALTERNATIVES ARE LISTED IN PRIORITY ORDER,

Key: HHW
POTW
Reg.Bd.

Household hazardous waste (Government-sponsored drop-off ev=nts)
Publically Owned Treatment Plant

Regional Water Quality Control Board (Oakland)
“Dispose to sanitary sewer” means dispose into sink, toilet, or sanitary sewer clean-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
Exccess 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, then:
‘ 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 (with solvent) 1. Dispose as hazardous waste, 1, Take to HHW drop-off.
Building exterior cleaning (high- 1. Prevent entry into storm drain and
pressure waler) remove offsite
2. Wash onto dirt area, spade in
3. Coliect (e.g. mop up) and
discharge to sanitary sewer POTW

Cleaning of building exteriors which

mercury, lead) in paints

have HAZARDOUS MATERIALS (e g.

1. Use dry cleaning methods

2. Contain and dispose washwater as
hazardous waste (Suggestion: dry
material first to reduce volume)
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Table 4.1 (Continued)

. Settle, pump water to sanif

Page 2
DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
Disposal Priorities Approval Disposal Priorities
General Construction and Painting; Street and Utility Maintenance (cont’d)
Non-hazardous paint scraping/ 1. Dry sweep, dispose as trash 1. Dry sweep, dispose as trash
sand blasting _ » .
HAZARDOUS paint scraping/sand blasting | 1. Dry sweep, dispose as 1. Dry sweep, take to HHW drop-off
{(e.g. marine paints or paints containing hazardous Avaste '
lead or (ributyl tin)
Soil from excavations during periods 1. 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 1. 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 crosion, sediments 1. Cover disturbed soils, use erosion
controls, block entry to storm drain,
2. Seed or plant immediately,
Fresh cement, grout, mortar 1. Use/reuse excess 1. Use/reuse excess
2. Dispose to trash 2. Dispose as trash
Washwater from concrete/mortar 1. Wash onto dirt area, spade in 1. Wash onto dirt area, spade in
(etc.) cleanup 2. Pump and remove (0 appropriate 2. Pump and remove to appropriate
disposal facility ' disposal facility )
3. Settle, pump water to sanitary sewer POTW 3. Settle, pump water to sanitary sewer
Aggaregate wash from driveway/patio 1. Wash onto dirt area, spade in 1. Wash onto dirt area, spade in
construction 2. Pump and remove to appropriate 2. Pump and remove to appropriale
disposal facility , disposal facility
3 wer POTW |_3. Settle, pump water to sanitary sew ____J
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Table 4.1 (Continued)

HOO(PURY UO1IIN JISLI07)

Page 3
DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
Disposal Priorities Approval 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.) 1. Recycle/reuse (concrete, wood, etc.
demolition debris 2. Dispose as trash 2. Dispose as trash
Hazardous demolition and 1. Dispose as hazardous waste 1. Do not attempt to remove yourself,
construction debris (e.g. asbestos) 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
Saw-cut sturry 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. Recycle/Reuse
(Nonturbid, uncontaminated groundwater) 2. Discharge to storm drain
Construction dewatering (Other than 1. Recycle/reuse
nonturbid, uncontaminated groundwater) 2. Discharge to sanitary sewer POTW
3. As appropriate, treat prior to
discharge to storm drain Reg. Bd.
Portable toilet waste 1. Leasing company shall dispose
: 10 sanitary sewer at POTW POTW

Leaks from garbage dumpsters

L. 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 =
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Table 4.1 (Continued)
Page 4

DISCHARGE/ACTIVITY

BUSINESS/COMMERCIAL
Disposal Priorities

RESIDENTIAL
Disposal Priorities

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

Approval

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

POTW

Cleaning driveways, paved areas *
(Special Focus = Restaurant alleys Grocery
dumpster areas)

* Note: Local drought ordinances may
contain additional restrictions

1. Sweep and dispose as trash
(Dry cleaning only).
2. For vehicle leaks, restaurant/grocery
alleys, follow this 3-step process:
a. Clean up leaks with rags or
ahsorbents.
b. Sweep, using granular
absorbent material (cat litter).
c¢. Mop and dispose of mopwater to
sanitary sewer (or collect rinsewater
and pump to the sanitary sewer).
3. Same as 2 above, but with rinsewater
(2c)(no soap) discharged to storm drain.

1. Sweep and dispose as trash (Dry cleaning
only).
2. For vehicle leaks, follow this
3-step process: v
a. Clean up leaks with rags or
absorbents; dispose as hazardous
waste.
b. Sweep, using granular
absorbent material (cat litter),
¢. Mop and dispose of mopwater
to sanitary sewer.

Steam cleaning of sidewalks, plazas *

* Note: Local drought ordinances may
contain additional restrictions

1. Collect all water and pump to sanitary
sewer,
2. Follow this 3-step process:
a. Clean oil leaks with rags or
adsorbents »
b. Sweep (Use dry absorbent as needed)
¢. Use no soap, discharge to storm drain

Potable water/line flushing
Hydrant testing

1. Deactivate chlorine by
maximizing time water will travel
before reaching crecks

Super-chiorinated (above 1 ppm) water
from line {lushing

1. Discharge to sanitary sewer
2. Complete dechlorination required
before discharge to storm drain
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Table 4.1 (Continued)

Page 5
DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
Disposal Priorities Approval Disposal Priorities
Landscape/Garden Maintenance
Pesticides 1. Use up. Rinse containers use 1. Use up. Rinse containers, use
rinsewater as product. Dispose rinsewater as pesticide. Dispose
rinsed containers as trash rinsed container as trash.
2. Dispose vnused pesticide as 2. Take unused pesticide to HHW drop-
hazardous waste off
Garden clippings 1. Compost 1. Compost
2. Take to Landfill 2. Dispose as trash.
Tree trimming 1. Chip if necessary, before 1. Chip if necessary, before composting
composting or recycling or recycling
Swimming pool, spa, fountain water 1. Do not use metal-based algicides (i.e. 1. Do not use metal-based algicides (i.e.
{emptying) Copper Sulfate) Copper Sulfate)
2. Recycle/reuse (e.g. irrigation) 2. Recycle/reuse (e.g. irrigation)
3. Determine chlorne residual = 0, wait 3, Determine chlorine residual = 0, wait
24 hours and then discharge to storm drain, POTW 24 hours and then discharge to storm drain.
Acid or other pool/spa/fountain cleaning 1. Neutralize and discharge to sanitary '
sewer POTW
Swimming pool, spa filter backwash 1. Reuse for irrigation 1. Use for landscape irrigation
2. Dispose on dirt area 2. Dispose on dirt area
3. Settle, dispose to sanitary sewer 3. Settle, dispose to sanitary sewer
Vehicle Wastes
Used motor oil 1. Use secondary containment while 1. Put out for curbside recycling pickup
storing, send to recycler. where available
. 2, Take to Recycling Facility or auto
service facility with recycling program
3. Take to HHW events accepting motor oil
Anlifreeze 1. Use secondary containment while 1. Take to Recycling Facility
storing, send to recycler. ‘
Other vehicle fluids and solvents 1. Dispose as hazardous waste 1. Take to HHW event
Automobile batteries 1. Send to auto battery recycler 1. Exchange at retail outlet
2. Take to Recycling Center 2. Take to Recycling Facility or HHW event
where batteries are accepted
Motor home/construction trailer waste 1 1. Use holding tank, dispose to sanilary

. Use holding tank. Dispose to

sanitary sewer

sewer.
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Table 4.1 (Continued)

Page 6
DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
Disposal Priorities Approval Disposal Priorities
Vehicle Wastes (cont’d)
Vehicle Washing 1. Recycle 1. Take to Commercial Car Wash,
2. Discharge to sanitary POTW 2. Wash over lawn or dirt area
sewer, never to storm drain 3. If soap is ‘used, use a bucket for soapy
. water and discharge remaining soapy
water to sanitary sewer.
Mobile Vehicle Washing 1. Collect washwater and discharge to
sanitary sewer, POTW
Rinsewater from dust removal at new car 1. Discharge to sanitary sewer
flects 2. If rinsing dust from exterior surfaces
from appearance purposes, use no soap
(water only); discharge to storm drain, POTW
Vehicle leaks at Vehicle Repair Facilities 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.
Other Wastes
Carpel cleaning solutions & other 1. Dispose to sanitary sewer POTW 1. Dispose to sanitary sewer
mobile washing services
Rool drains 1. If roof is contaminated with
industrial waste products,
discharge to sanitary sewer
2. If no contamination is present,
discharge to storm drain
Cooling water 1. Recycle/reuse
Air conditioning condensate 2. Discharge to sanitary sewer POTW
Pumped groundwater, infiltration/ 1. Recycle/reuse (landscaping, etc.) Reg. Bd.
foundation drainage (contaminated) 2. Treat if necessary; discharge to '
sanitary sewer POTW
3. Treat and discharge to storm drain Reg. Bd.

Fire fighting {lows

If contamination is present, Fire Dept.
will attempt to prevent flow to stream
or storm drain
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Table 4.1 (Continued)

Page 7
DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL RESIDENTIAL
_Disposal Priorities Approval Disposal Priorities
Other Wastes (cont’d)
Kitchen Grease . Provide secondary containment, collect, : 1. Collect, solidify, dispose as trash
send to recyler. POTW

. Provide secondary containment, collect,

send to POTW via hauler,

Restaurant cleaning of floor mats,
exhaust filters, elc.

, Clean inside building with discharge

through grease trap to sanitary sewer.

. Clean outside in container or bermed

area with discharge to sanitary sewer.

Clean-up wastewater from sewer back-up

. 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)







5. BMPs FOR EROSION AND SEDIMENTATION CONTROL

This chapter
describes specific
Best
Management

o 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 staffing)

® 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 guidelines.

Sizing and 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

BMPs for Erosion and
Sedimentation Control

Site Planning Considerations
ESC1 Scheduling
ESC2 Preservation of Existing
Vegetation

Vegetative Stabilization |
ESC10  Seeding and Planting
ESC11  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 Drains and Swales

ESC32  Slope Drain

Yelocity Reduction
ESC40  Outlet Protection
ESC41  Check Dams
ESC42  Slope Roughening/Terracing

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

5-1 March, 1993




convey storms larger than the design storm for
erosion and sediment control.

These BMP fact sheets are suitable for inclusion
in many SWPPPs 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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TABLE 5.1 EROSION AND SEDIMENT CONTROL AND BMP OBJECTIVES

BMP OBJECTIVES

PRACTICE PROTECT
GOOD MINIMIZE STABILIZE SLOPES CONTROL CONTROL
BMP CATEGORY KHE%IIJ’fg-G ' C&!XST%N Dls,;rl[ijgx *0 Dlszrlggg = CH:IL\{D?ELS PERSl‘JETER lg;glsllr\é)/\NL

Site Planning Considerations .
ESCI Scheduling / / n/ / v v v
ESC2 Preservation of Exisling Vegetation u/ / t/ |/

Vegetative Stabilization '
ESCIO | Seeding and Planting : |/ v
ESCI1 | Mulching v v

Physical Stabilization
ESC20 | Geotextiles and Mats / ' v
ESC2! | Dust Control \/ / s/ v
ESC22 | Temporary Stream Crossing v v v |/
ESC23 | Construction Road Stabilization \/ 4 \/ v
ESC24 | Stabilized Construction Entrance v v v v

Diversion of Runolf -
ESC30_| Earth Dike v v v v
ESC31 Temporary Drains and Swales \/ \/ t/
ESC32 .| Slope Drain v

Velocity Reduction
ESC40 | Outlet Protection v
ESC41 | Check Dams (see ESC 53 also) v
ESC42 | Slope Roughening/Terracing v v
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BMP OBJECTIVES

.~ PRACTICE , PROTECT

GOOD MINIMIZE STABILIZE SLOPES CONTROL CONTROL

HOUSE. CONTAIN DISTURBED | DISTURBED AND SITE INTERNAL

BMP CATEGORY - KEEPING WASTE AREA AREA CHANNELS PERIMETER EROSION

Sediment Trapping/Filtering

ESC50 Siit Fence '/ /
ESC51 | Swaw Bale Barrier : v v
ESC52 | Sand Bag Barrier v v v
ESCS53 Brush or Rock Filter \/ / \/
ESCS54 Storm Drain Inlet Protection |/ /
ESC55 | Sediment Trap - v v
ESC56 | Sediment Basin -/




BMP: scHEDULING

Objectives

otsekeepng Practss >

DESCRIPTION .
Sequencing the construction project to reduce the amount and duration of soil exposed to

erosion by wind, rain, runoff, and vehicle tracking.

SUITABLE 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 enbance

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 and 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 any one time. Complele grading as soon as possible. Immediately
stabilize the disturbed portion before grading the next portion. Practice staged
seeding—revegetate cut and {ill 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
1s begun.

REQUIREMENTS
»+  Cost
- Construction scheduling 10 reduce erosion may increase other construction Costs
due to reduced economics of scale in performing sile grading. The cost-effec-
tiveness of scheduling techniques should be compared with the other, less
effective crosion and sedimentation controls 1o achicve a cost-cllective balance.

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

O0000O0

Likely to Have
Signlificant Impact

Probable Low or
Unknown Impact

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitibility for
Slopes >5%

00000

® High O Low

ESC1

Practices
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BMP: SCHEDULING ( Continue)

LIMITATIONS
There are no significant limitations to the use of this BMP.

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sites, Fiood Control District of Maricopa

County, Arizona - 1992.

Erosion and Sediment Control Guidelines for Developing Areas in Texas, U.S. Departmcnt 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-92-005) - September, 1992.

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

Practices
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BMP: PRESERVATION OF EXISTING VEGETATION

Objectives

Housekeeping Practices

Contain Waste

CMinimize Disturbed Areas
tabilize Disturbed Ares

Protect Slopas/Channel
Control Site Perimeter

Control Internal Erosion

GENERAL DESCRIPTION :
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.

SUITABLE 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.

** Proposed landscaping plans which do not include plant species that compete with the
existing vegetation.

* Do not locate construction traffic routes, spoil piles, etc., where sngmﬁcant adverse
impact on existing vegetation may occur.

REQUIREMENTS
*  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 nalive trees or vegetation should conform to specifi-
cations on the Landscape Plan.
*»  Cost
- There is litde cost associated with preserving existing vegetation if properly
planned during the project design, and may yield aesthetic benefits which
enhance property values.

LIMITATIONS

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

=  For sites with diverse topography, it is often difficult and expensive 10 save existing
trees while grading the site satishactorily for the planned development.

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

00000 e

Other Construction
Waste

Likely to Have
Significant Impact

Probable Low or

O

Unknown Impact

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training
Suitability for
Slopes >5%

L_JONONOX®
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Practices\—
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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 natvrally 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 disturbances of any kind should be allowed within a defined area
around the vegetation. For trees, no construction activity should occur within the drip line of the tree.

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.

*  Sudden exposure: Save vegetation which grows in direct sunlight and is able to withstand radiated beat 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 County 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 stabmty may not be disturbed. No
grading or construction storage within the tree dripline is allowed.

Installation/ Applicati
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.

ESC2

Best
Managemen
Practices

Construction Handbook ' 5-8 March, 1993




Additional Information — preservation of Existing Vegetat‘ion

Methods for protecting existing vegetation and trees:

+  Stake off root system limits (drip line of tree). Some counties limit construction within 5 feet of the tree drip line,

» Fence off the area to be preserved or along the tree drip line.

+  Flag or mark trees to remain in place.

»  Tree wells and retaining walls (permanent) help preserve existing vegetation, but must be large enough to protect the

oot 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.
*  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

Cowunty, Arizona, September 1992.

County of Sacramento Tree Preservation Ordinance - September 1981.

Stormwater Management Water for the Puget Sbund 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 Ma1agement Practices, Tahoe
Regional Planning Agency - November 1988. l

ESC2
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BMP: SEEDING AND PLANTING

Vg

—

= u=il

Objectives
Housekeeping Practices
Contain Waste

Minimize Disturbed Areas

tabilize Disturbed Areg
Protect Slopss/Channel

Control Site Perimeter

Control Internal Erosion

GENERAL DESCRIPTION

Seeding of grasses and plantings of trees, shrubs, vines and ground covers provide long-
term stabilization of soil. In some areas, with suvitable 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 mechanically stabilize the soil.

«  Tolerant of short-term temperature extremes and waterlogged soil conditions.

* Appropriate soil conditions: shallow soil base, good drainage, slope 2:1 or ﬂatter.
* Develop well and quickly from seeds.

»  Mowing, irrigating, and fertilizing are vital for promoting vigorous grass groth

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, lemperature exiremes, and irrigation needs.

Vines and Ground Covers:

*  Ground preparation: lime and {ertilizer preparation.

= Use proper seeding rates.

»  Appropriale soil conditions: drainage, acidity, slopes.
»  Generally avoid species requiring irrigation.

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Filoatable Materials

Other Canstruct:on
Waste

00000®

Likely to Have
Significant Impact

Probable Low or

O

Unknown Impact

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

00000
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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 stormi water pollution if improperly applied.
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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 infiltration 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 zones where they may act as filter strips (see TC6 in Chapter 5 of the Municipal Handbook). Additionally,
vegetated swales, steep and/or rocky slopes and stream banks can also serve as appropriate areas for seeding and
plantings. :

Tnsiallation/Anglication Criteri _

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 skiould 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 vse 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 mechanica]ly stabilized.

Selection:

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 rapid 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 and/or varieties for each site
should be provided by an approved/qualified plant materials specialist.

ESC10
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Additional Information — seeding and Planting.

Planting: _

The following steps should be followed to ensure established growth:

1. Select the proper grass for the site.

. 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 irrigation 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, filter 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 dripline
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 problecs.

{
Transplanting:
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 thoroughly 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

Selection:

| 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
maintenance. Flowers, which provide litle 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.

Site P on:
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 entire 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. ’

Planting:
The following steps will help ensure good plant growth.

Make the plantings following the contours of the land.

Dig the holes 1/3 larger than the plant root ball.

Know what depth to place the lants.

Use good topsoil or soil mixture with a lot of organic matter.

Fill hole 1/3 to 1/2 full, shake plants to settle soil among roots, then water.
Leave saucer-shaped depression around the plant to hold water.

‘Waier thorougbly and regularly.

Space plants according to the type of plant and the extent of covering desired.

9O NO LR W N

Materials: '

There are many different species of vines and ground covers from which 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, walering, 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

Limitai

+ 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 1o 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.

»  Imrigation source and supply may be limiting.

REFERENCES

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

“Draft - Sedimentation and Erosion Control, An Inventory of Current Practices”, U.S.E.P.A., April, 1990.

Guides foi' Erosion and Sediment Controls in California, USDA Soils Conservation Service - January 1991.

Kiowa Engineering, Interim Erosion and Sedimentation Control for Construction Activities, Urban Dramagc and Flood
Control District, Denver, Colorado

Manual of Standards of Erosion and Sediment Conirol 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 Statc 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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Objectives

BMP: muLcHiNG

Housekeeping Practices

/ Contain Waste
/ / / / / / / / / Minimize Disturbed Areas
/ / / Mulching

LD St AL LI ISy Control Site Perimeter
il JISIUTDE] D01y uppn A A A ,

S T AT T T T :

i U L Control Internal Erosion

Targeted Poliutants

GENERAL DESCRIPTION :
Mulching is used to temporarily and permanently stabilize cleared or freshly seeded areas. @ sediment
Types of mulches include organic materials, straw, wood chips, bark or other wood fibers, © Nutrients
decomposed granite, and gravel. )
N : O Toxic Materials
SUITABLE APPLICATIONS _ QO 0il & Grease
*  Temporary stabilization of freshly seeded and planted areas. O Floatable Materials
»  Temporary stabilization during periods unsuitable for growing vegetation. QO Other Constructi
*  Temporary stabilization of areas that cannot be seeded or planted (e.g., insufficient Wa;; onstruction
rain, steep slope).
*  Mulches such as gravel and decomposed soils may be used as post-construction @ Likely to Have
BMPs, particularly in arid regions. Significant Impact
O Probable Low or
INSTALLATION/APPLICATION CRITERIA - Unknown Impact

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.

Implementation
Requirements

*  Apply to planting areas where slopes are 2:1 or greater. @ Capital Costs
*  Binders may be required for steep areas, or if wind and runoff is a problem. @ O&M Costs
*  Type of mulch, binders, and application rates should be recommended by manufac- © Maintenance
turer/contractor. , .
O Training
REQUIREMENTS @ suitability for
Slopes >5%

* 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 Muilch: 37,500 per acre.

- . 'Wood Fiber Mulch: 33,500 per acre. @ High O Low

- Jute Netting: $12,500 per acre.

LIMITATIONS ’ E S C 1 1

*  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 o lower the soil surface temperature, and may delay germination of

some seeds. Best
»  Permanent mulches for arid regions should include gravel and decomposed soils. Management
: Praciices
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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 holding 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 vused 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 soﬂ and associated
compaction, and require soil temperature modification.

Installation/ Anplication Critexi

Only a set of general guidelines is included for application 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
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. Cauntion 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 st.raw was
baled less than 12 months from the delivery date. Wheat or oat straw is recommended.

Emulsified Asphalt: Asphalt ic 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 frze flowing, noncorrosive powder produced from natural plant gum such as those marketed
under M-Binder, M145 Binder, or AZ-TAC. 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 — Muiching

P ions/Met! J Equi
Straw Mulch: Should be applied in an even, uniform manner, either by hand or by mulch blowing equipment. Straw
mulches must be anchored to prevent the mulch from being blown or wasbed 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 witbout completely covering it. The
disc should be run once or twice across the soil. About 2 1/2 tons of straw mulch per acre should be applied if the
mulch is anchored by crimping.

»  Tacking: Achieved using a emulsified aspbalt 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.

Wood 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.

Requirements

Maintenance: Mulched areas require frequent inspection for damage and deterioration. 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 geotexiile mat or net is recommended

(see ESC20).

REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites, Fiood Control District of Maricopa
County, September 1992.

Controlling Erosion of Construction Sites, U.S. Department of Agnculture 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. A

Guides for Erosion & Sediment Control in California, USDA Soils Conservation Service - January 1991,

Manual of Standards of Erosion and Sediment 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, 1692. .

Soil Erosion by Water, U.S. Department of Agriculture, Soil Conservatidn District, Agriculture Information Bulletin
#513.

Stormwater Management Water for the Pugel Sound Basin, Washington State Departmcm 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.
: ESCH1
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Objectives

BMP: GEOTEXTILES AND MATS

Housekeeping Practices
Contain Waste

Minimize Disturbed Areas

Stabilize Disturbed Area
Protect Slopes/Channel

Control Site Perimeter

Control Internal Erosion

Targeted Pollutants

GENERAL DESCRIPTION
Mattings made of natural or synthetic material which are used to temporarily or perma- @ sediment
nently stabilize soil. O Nutrients
SUITABLE APPLICATIONS O Toxic Materials
Typically suited for post-construction site stabilization, but may be used for temporary O 0il & Grease
stabilization of bighly erosive soils. O Floatable Materials
«  Channels and streams. )
- Steep slopes. | O CVJJ:;; Construction
INSTALLATION/APPLICATION CRITERIA
Mattings may be applied to disturbed soils and where existing vegetation bas been @ Likely to Have

R . . . . . . Significant Impact
removed. The following organic matting materials provide temporary protection until 1 O Probable Low or
_permanent vegetation is established, or when seasonal circumstances dictate the need for Unknown Impact
temporary stabilization until weather or construction delays are resolved.
* Jute mattings. Implementation
*  Straw mattings. Requirements
The following synthetic mattings may be used for either temporary or post-construction ® Capital Costs
stabilization, both with and without vegetation &@ O&M Costs
»  Excelsior matting. @ Maintenance
°  Glass fiber matting. L.
«  Staples. : O Training
»  Mulch nettings. @ Suitability for

Slopes >5%

REQUIREMENTS
* Maintenance
- Inspect montbly and after significant rainfall.
- Re-anchor loosened matting and replace missing matting and staples as required.

+  Cost ;
- Relatively high compared to other BMPs. ® High O Low

LIMITATIONS ‘ ESCZO

*  Mattings are more costly than other BMP practices, limiting their use Lo areas where

other BMPs are ineffective (e.g., channels, steep slopes).

*  May delay seed germination, due to reduction in soil temperature.

+ Installation requires experienced contractor to ensure soil stabilization and erosion
protection.

Management;
Practices
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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 ESC11, Mulching).

Suitat] ca

Mattings are commonly applied on short, steep siopes 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 fine 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 yamn 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 of 70% (+3%) agricultural straw and 30% (+3%) coconut
fiber. The blanket should be of consistent thickness with the straw and coconut fiber evienly distributed over the entire
area of the mat. The blanket should be covered on the top side with polypropylene netting baving an approximate 5/8" x
5/8" 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.

m&im‘_MaL - 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 Matting - 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.

Staples 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.

Qther Mulch Netting - such as paper, plastic, cotton or fiber glass matting should be installed accordmg to thc
manufacturer’s recommendations.

Installation/Application Criteri
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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Additional Information — 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 1 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 approximately half the seed before laying the mat and the remainder after laying the
mat. The protective matting can be laid over areas where grass has been planted and the seedlings have emerged. Where
vines or other ground covers are to be planied, 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 naitow 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
| made 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 ¢nds of the matting in a narrow trench, a
minimum of six inches deep. Backfill 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 apart.

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 manual laydown equipment should be capabie 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.

e All disturbed areas seeded.

Limitai

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

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 protection may be required on some geotextiles. Matting
strengths and uses vary; the manufacturer’s specifications should be followed.

ESC20
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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

County, September 1992.

Guides for Erosion ahd 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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Additional Information — Gectextiles and Mats

ANCHOR SLOT: BURY THE UP-CHANNEL END OF THE
NET IN A 127 DEEP TRENCH. TAMP THE SOIL FIRMLY.
STAPLE AT 12” INTERVALS ACROSS THE NET.

QVERLAP: 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 &“ 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 12" INTERVALS ACROSS THE
NET. LAY THE NET SMOOTHLY ON THE SURFACE OF THE
SOIL - DO NOT STRETCH THE NET, AND DO NOT ALLOW
WRINKLES.

©

ANCHORING ENDS AT STRUCTURES:
PLACE THE END OF THE NET NN

A 12”7 SLOT ON THE UP-CHANNEL
SIDE OF THE STRUCTURE.

FILL THE TRENCH AND TAMP FIRMLY.
ROLL THE NET UP THE CHANNEL.
PLACE STAPLES AT 12” INTERVALS
ALONG THE ANCHOR END OF THE
NET. '

INSTALLATION OF NETTING AND MATTING
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Additional Information — Geotextiles and Mats

ON SHALLOW SLOPES. STRIPS ON STEEP éLOPES. APPLY STRIPS

OF NETTING MAY BE APPLIED OF NETTING PARALLEL TO THE
ACROSS THE SLOPE. DIRECTION OF FLOW AND ANCHOR
SECURELY.

~—SHALLo
ﬂll_ ] 2¥ SLope

' lFHI:H =

Rt

SECTION

(SHALLOQV' SLOPES)

PLAN (STEEP SLOPE)
AN

IN DITHCHES, APPLY NETTING PARALLEL TO THE
DIRECTION OF FLOW. USE CHECK SLOTS EVERY
15 FEET. DO NOT JOIN STRIPS IN THE CENTER
‘OF THE DITCH.

| ANCHOR
| TRENCH

BRING NETTING DOWN TO A LEVEL BEFORE
TERMINATING THE INSTALLATION. TURN THE
END UNDER 67 AND STAPLE AT 127 INTERVALS.

12"

1k
TE

WHERE THERE !S A BERM AT THE TOP OF
THE SLOPE. BRING THE MATTING OVER THE
BERM AND ANCHOR |T BEHIND THE BERM WITH

(OITCH) ‘ A 12" ANCHOR TRENCH.
PLAN
ESC20
ORIENTATION OF NETTING AND MATTING B_ﬂ%
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BMP: pusTconTROLS

Objectives

Contain Waste

Protsct Siopes/Channels

ontrol Site Perimele

Control Internal Erosion

GENERAL DESCRIPTION
Dust control measures are used to stabilize soil from wind erosion, and reduce dust

generated by 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.

» Final grading/site stabilization usually is sufficient to control post-construction dust
SOUICES.

INSTALLATION/APPLICATION CRITERIA

»  Schedule construction activities to minimize exposed area (See ESC 1).

» Quickly stabilize exposed soils vsing vegetation, mulching, spray-on adhesives,
calcium chloride, sprinkling, and stone/gravel layering (See ESC 10 and 11).

» Identify and stabilize key access points prior to commencement of construction (See
ESC 24).

e 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
may be quite high since these measures are effective for only a few hours to a few

days.

LIMITATIONS
*  Watering prevents dust only for a short period and should be applied daily (or more

often) to be effective.

»  Overwalering may cause €rosion.

+  Qil should nol be used for dust control because the oil may migrate into drainageway
and/or seep into the soil.

+  Cenain chemically-treated subgrades may make soil water repellant, increasing runoff,

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

.Other Construction
Waste

CRON VX VRON

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

O

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training
Suitability for
Slopes >5%

O00O0O

High O Low
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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 constrmction activities that cause dust to be
transported beyond the construction project property line. Recentily, the State Air Resources Control Board has, under the
.authority of the Clean Air Act, started to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). 90% of these small particles are considered to be dust. Existing dust control regulations by local agencies,
municipal departments, public works department, and/or public health departments are in place in some regions within
California. For jurisdictions that have no formal dust control regulations and/or 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 & Grading Permits: Require provisions for dust control plans;

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

* Incease overall enforcement activities: Priority given to cases involving citizen complaints;

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

»  Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into SWPPP,

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 enirances
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 construction sites using vegetation or chemical stabilization methods.

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

For 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 21.2, Commonly
Used Chemicals for Dust Control.
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Additional Information — Dust Controls

In addition, there are many other BMPs identified in this handbook that provide dust control including:

+  Seeding and Plantings (ESC 10)

e Mulching (ESC 11)

*  Construction Road Stabilization (ESC 23)

»  Stabilized Construction Entrances (ESC 24)

Limitati .
» (il treated subgrades should not be used because the 0il may migrate into drainageways and/or seep into the soil.

*  Chemically treated subgrades may make the soil water repellant, interfering with long-term infiliration, and the
vegetation/re-vegetation of the site. Some chemical dust suppresSants may be subject to freezing and may contain
solvents and should be handled properly.

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

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

REFERENCES
Best Management Practices and Erosion Control Manual for Construction Sltes, Flood Control District of Maricopa

Coxmty, 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 (PM10), Visibility
Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California Air Resources Board, April 1991.

Sacramento County, Winterization Ordinance & Dust Control Ordinance (example).

USDA 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 Gravel Minimize
Wet Chemlcal Gravel or Constrirction Haul Extent
SITE Permanent Suppression Dust Asphalt Sand Entrances/Equipment Truck of Area
CONDITION Vegetation Mulching (Watering) | Suppression Surfacing Fences Wash Down Covers Disturbed
Disturbed Areas not X X X X X X
Subject to Traffic
Disturbed Areas X X X X
Subject to Traffic
Material Stock Pile X X X X
Stabilization
Demolition X X X
Clearing/Excavation X X X
Truck Traffic on X X X X
Unpaved Roads
Mud/Dirt Carry-Out X X
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TABLE ESC 21.2 COMMONLY USED CHEMICALS FOR DUST CONTROL

» Magnesium Chloride
+ Natural Brines

» Sodium Lignosulfonate
*  Ammonium Lignosulfonate

SALTS ORGANIC, NON PETROLEUM BASED
] PETROLEUM-BASED PRODUCTS!
CHEMICAL TYPES » Calcium Chloride? * Calcium Lignosulfonate * Bunker Qil

» Asphalt Primer
* Emulsified Asphalt

become slippery when wet on
gravel surfaces with high fines.

low in fines. May become
slippery when wet on gravel

surfaces with high fines

content,

-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.

1

* Not recommended due to adverse effects on plant life.

Motor oils and oil treatments are not recommended due to adverse effects on plant life and-groundwater.,







BMP: TEMPORARY STREAM CROSSING Objectives

Housekseping Practice

Contain Waste

Hinimize Disturbed Area

C&labilize Disturbed Ares
CFProtect Slopes/Channel®

Control Site Perimeter

Control Internal Erosion

Targeted Pollutants

GENERAL DESCRIPTION
A temporary access stream crossing is a temporary culvert, ford or bridge placed across a ® sediment
waterway to provide access for construction purposes for a period of less than one year. O Nutrients
Temporary access crossings are not intended to be used to maintain traffic for the general ~ . .
public. ; - QO Toxic Materials
@ 0il& Grease
SUITABLE APPLICATIONS _ QO Floatable Materials
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 O ﬁ/t:;;c«:nstr uction
significantly eroded by construction traffic.
INSTALLATION/APPLICATION CRITERIA 1 Sioneant st
Requires knowledge of stream flows and soil strength and should be designed under the O Probable Low or
direction of a California registered engineer with knowledge of both hydraulics and Unknown Impact
construction loading requirements for structures. :
Implementation

REQUIREMENTS " Requirements
*  Maintenance .

- Inspect weekly and after each significant rainfall, including assessment of @ Capital Costs

foundations. ' O 0&M Costs

- Periodically remove silt from crossings. @ Maintenance

E: Replace lost aggregate from inlets and outlets of culverts. O Training
* ost

- CalTrans Construction Cost Index for temporary bridge crossing is $45-$95 per O suitability for

square feet. : : Slopes >5%

LIMITATIONS

*  May be an expensive for a temporary improvement.
= Requires other BMPs to minimize soil disturbance during installation and removal.

»  Fords should only be used in dry weather. ® High O Low

ESC22

Management
Practices\
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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-
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 in California. Temporary stream crossings may be necessary to prevent construction equip-
ment from causing erosion of the stream and tracking sediment and other 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.

Installation/ Applicati _ ‘
Temporary access stream crossings should be sized and installed according to the drainage design criteria of the Jocal
municipality. 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:

Temporary Access Culvert: A temporary access culvert is sffective in controlling erosion but will cause erosion
during installation and removal. A temporary culvert can be easily constructed and allows for heavy equipment loads.

Temporary 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. - ‘ '

Temporarv Access Bridge: 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).

Limitati ‘
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:

Construction Handbook
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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.

ESC22

Best

N
Managemen
Practices

Construction Handbook 5-32 March, 1993




Additional Information — Temporary Stream Crossing

AGGREGATE FILL | AGGREGATE FILL—\ ‘r‘lz" MIN

12* MIN

\—FILTER CLOTH

HIGH FLOW AREA HIGH FLOW AREA

FILTER CLOTH | AGGRE GAT \ FILTER CLOTH

; -
AGGREGATE FIL AGGREGATE FIL

HIGH FLOW AREA HIGH FLOW AREA

FILTER CLOTH

MULTIPLE PIPES

AGGREGATE FILL PER
M.A.G. SPECIFICATIONS

FILTER CLOTH

TEMPORARY ACCESS CULVERT
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Additional Information — Temporary Stream Crossing

SURFACE FLOW
DIVERTED BY SWAL

T
—_
——
AGGREGATE BED OVER T
FILTER CLOTH

AGGREGATE APPROACH
5 : 1 MAXIMUM, SLOPE ON ROAD

SURFACE FLOW DIVERTED
BY SWALE

WATER LEVEL SURFACE FLOW DIVERTED .
BY SWALE \

FILTER CLOTH

TEMPORARY ACCESS FORD ESC22
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BMP: CONSTRUCTION ROAD STABILIZATION

Objectives

ousekeeping Practice®

Contain Waste

Minimize Disturbed Areg

tabilize Disturbed Aread

Protect Slopes/Chaniiel

Control Site Perimeter

Control Internal Erosion

GENERAL DESCRIPTION

Accessroads, subdivision roads, parking areas, and other on-site vehicle transportation routes
should be stabilized immediately after grading and frequently maintained to prevent erosion
and control dust.

SUITABLE APPLICATIONS

»  Temporary construction traffic.

+  Phased construction projects and off-site road access.
*  Detour roads. '

*  Construction during wet weather.

INSTALLATION/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 musl be removed or paved when construction is complele.

= Certain chemical stabilization methods may cause storm waier or soil pollution and
should not be used (sec Dust Control ESC 21).

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

) Targeted Pollutants.

OO0O0O0Ce

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

ONN )

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

00000

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

High QO Low
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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
dust. The exposed soil surface is continually disturbed, leaving no opportunity for vegetative stabilization. Such areas
also tend to collect and transport runoff waters along their surfaces. During wet weather, they often become muddy
quagmires 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.

Installation/Apolication Criterd

‘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 percent.

‘When gravel road is needed, apply a minimum 4-inch course of 2 to 4-inch 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 percent. 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, Scptember1992, '

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, Junel981.

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.

Waler Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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BMP: sTABILIZED CONSTRUCTION ENTRANGCE

Objectives

ousekeeping Practice
. Contain Waste
Tfnimize Disturbed Arezs
Stabilize Disturbed Areas
' Protect Slopes/Channels

Control Site Perimete

Control Internal Erosion'

GENERAL DESCRIPTION- .

The construction entrance practice is a stabilized 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. Stabalizing the
construction entrance significantly reduces the amount of sediment (dust, mud) tracked
off-site, especially if a washrack incorporated for removing 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 ground where possible.
»  Stones should be 1-3 inches.
'+ Minimum depth of stones should be 6 inches or as recommended by soils engineer.
= Length shouid be 50-foot minimum, and 30-foot minimum width.
»  Provide ample turning radii as part of entrance.

REQUIREMENTS
* Maintenance
- Inspect monthly and after each rainfall.
- 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.

LIMITATIONS
= Requires periodic top dressing with additional stones.
»  Should be used in conjunction with street sweeping on adjacent public right-of-way.

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

00000

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

Implementétion
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%
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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 dust.

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 entrances are moderately effective in removing sediment from equipment leaving a construction

] site. The entrance should be build on the level ground. 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 ft. x 50 ft. 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 crusbed 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.

Limitat

»  Construct on lcvcl ground.

= 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 conjunction 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
County, Arizona, September 1992,

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments,
June 1981,

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Polluuon 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 II, Handbook of Management

Practices, Tahoe Regional Planning Agency - November 1988.
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Additional Information — Stabilized Construction Entrance

DITCH TO CARRY
WASH WATER TO
SEDIMENT BASIN OR
TRAP

DRAIN SPACE
METAL BAR

REINFORCED CONCRETE
CHANNEL/DITCH BOTTOM

WASH RACK (SCHEMATIC)

FILTER FABRIC

=
1” TO 3” COARSE =
AGGREGATE <
Y r
ESC24
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BMP: EaRTHDIKE

Objectives

Housekeeping Practices
Minimize Disturbed Areas
Stabilize Disturbed Areas

Protect Slopes/Channe

CControl Site Perimete>

CControl Internal Erosiog

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 divert concentrated runoff through disturbed areas into
another BMP (e.g., sediment basins}, to divert runoff 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 flatier 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 : A
- Costranges from $15 t0 $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. Forlarger areas more permanent drainage structures should be built. All drainage
structures should be built in compliance with local municipal requirements. '

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

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

»  Diverted storm water may cause downstream f{lood damage.

»  Dikes should not be constructed of soils which may be easily eroded.

» Regrading the site 1o remove the dike may add additional cost.

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

00000 e

Likely to Have
Significant Impact

Probable Low or
Unknown Impact
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Implementation
Requirements
"Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%
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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 sediment from runoff; a dike prevents erosion by directing runoff to
an erosion control device such as a sediment trap or directing munoff away from an erodible area. Temporary diversion dikes
should not adversely impact adjacent properties and must conform to local ﬂoodplam management regulations, and should
not be used in areas with slopes steeper than 10%.

* The advantages of the temporary earth dike include the ability to handle flows from large drainage areas.

+  Oncestabilized, earth dikes require relatively little maintenance. Additionally, the earth dikes are 1elatively 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.

+  Uses on-site materials.

Installation/Application Criteri »
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. !
All dikes should bave positive drainage t0 an outlet.

3. All dikes should have 2:1 side slopes, 18 inches minimum height, and a minimuom 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. Rumoff should be conveyed to a sediment
trapping device such as a sediment trap (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 inexcess of 5%. In either case, stabilization of the earth dike should be completed immediately after construction
or prior to the first rain.

6. Ifriprap is used to stabilize the channel formed along the toc of the dike, the following typical specifications apply:

CHANNEL RIPRAP

GRADE STABILIZATION
0.5-1.0% 4” Rock
1.1-2.0% 6" Rock
2.14.0% 8” Rock
4.1-5.0% &-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, P.E., 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, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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Additional Information — Earth Dike
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BMP: TEMPORARY DRAINS AND SWALES

EHE \ ===

-

Objectives

Housekeeping Practices
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channe

Control Site PerimeteDd
< Control Internal Erosion

GENERAL DESCRIPTION
Temporary drains and swales are used to divert off-sne runoff around the construction site,
divert runoff from stabilized areas around disturbed areas, and direct runoff into sediment

basins or traps.

SUITABLE APPLICATIONS

Temporary drains and swales are appropriate for diverting any wvpslope runoff around
unstabilized or disturbed areas of the construction site: :

*  Prevent slope failures. l

* 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 if buﬂtpropcrly

»  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 aminimum, the drain/swale should conform to predevelopment drainage patterns
and capacities.

*  Construct the drain/swale 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 weekly 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
e Temporary drains and swales or any other diversion of runoff should not adversely

impact upstreamn or downstream properties.
*  Temporary drains and swales must conform 1o local flecodplain management require-

ments.

Targeted Pollutants
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Additional Information — Temporary Drains and Swales

Slopes that are formed during cut and fill operations should be protected from erosion by runoff. A combination of a
temporary drainage swale and an earth dike (see ESC30) at the top of a slope can safely divert unoff 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 mustbe directed onto a stabilized area orinto 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. )

Installation/Anplication Criteri

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

Standard engineering design criteria for small open channel and closed conveyance systems should be used (see the local
drainage design manual). Unless local drainage design criteria state otherwise, 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 fill 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 10-year, 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 v

»  Compact any fill material along the path of the swale

*  Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent, and use rip-rap or sod for
* swales with a slope between 5 and 15 percent ’

* 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 for the Lake Tahoe Region, Volume 11, Handbook of Management
Praclices, Tahoe Regional Planning Agency - November 1988. :
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Additional Information — Temporary Drains and Swales
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BMP: sLoPe DRAIN

Objectives
Housekesping Practices .
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channel
Control Site Perimeter

Control internal Erosion

Rl

A temporary pipe or lined channel to drain the top of a slope to a stable discharge point at the
botiom 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 diversior dikes or swales.
»  Emergency spillway for a sediment basin.
*  Drainage for top of cut/fill slopes where water can accumulate.

The types of slope drain can include:
*  Pipe drops.

»  Flexible downdrains.

*  Sectional downdrains.

* Lined lerrace drains.

INSTALLATION/APPLICATION CRITERIA

»  Secure inlet and surround with dikes to prevent gully erosion, and anchor pipe to
slope.

*  Size to convey at least the peak of a 10-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.
- Qutlet 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.

Targeted Pollutants
Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials
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‘Unknown Impact

O
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O&M Costs
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Suitability for
Slopes >5%
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LIMITATIONS

»  Maximum drainage area per slope drain is 5 acres. (For large areas use a paved chute,
rock lined channe! or additional pipes.)

*  Clogged slope drains will force water around the pipe and cause slope erosion.

= Dissipation of high flow velocities at the pipe outlet is required o avoid downstream
£108i0n.

*  Failure can result in flooding and severe crosion.

Management)
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Additional Information — Slope Drain

The slope drain may be arigid pipe, such as corrugated metal, a flexible conduit, or alined terrace drain with the inlet placed
on the top of a slope. The drain conveys concentrated 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 accumulate and mustbe 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 drains can protect unstabilized 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.

Installation/Anglication Criteri

Temporary slope drains are highly effective in eliminating slope erosion. Installation and maintenance requirements aré small,
especially when flexible pipe is used. General criteria:

*  Gully erosion is the major problem with slope d ains. Inlet structures must be securely entrenched and compacted to avoid
severe gully erosion. !

*  The drain must be securely anchored to the slope and must be adequately sized to carry the capacity of the design storm
ang 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 chiidren from entering the pipe.

Materials:
Material selection and criteria for the pipe slope drain is often established by the local municipality. Soil type, rainfail
patterns, construction schedule, and available supply are some of the factors to be considered. The following types of

slope drains are commonly used:

» Rigid Pipe: This type of slope drain is also known as a pipe drop. The pipe usually consists of corrugated metal pipe
orrigid 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 Pipe: ‘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 lerrace on a slope to the next level.
These drains are afler 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 a method established
by the local municipality. Higher flows must be safely stored or routed to prevent any offsite concentration of flow, and any

erosion of the slope.

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

MINIMUM MAXIMUM

PIPE DIAMETER DRAINAGE AREA (ACRES)
127 0.5

18" 15

21" 25

24" 35

307 ‘ 5.0

Permanent improvements must be designed and installed if the drainage area is greater than 5 acres.

The following additional design criteria should be considered:

*  Construct the pipe siope drain entrance of a standard flared end section with a2 minimum 6-inch metal toe plate to
prevent runoff from undercutting the pipe inlet. The slope of the entrance is usuvally 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 (ESCS5) or sediment
basin (ESC56).

*  Unless the pipe directly enters a sediment trap/basin, stabilize the area below the outlet with a riprap apron.

Limitati

Installation is critical for effective use of the pipe slope drain.to minimize potential gully erosion. Maximum drainage afea
per pipe slope drain is 5 acres. For larger areas use a paved chute, rock lined channel 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 extreme slope erosion.

= Structures for dissipation of high flow velocities at the pipe outlet must be construcied to avoid downstream erosion.

=  Failure of this type of temporary structure may result in flooding and severe erosion.

= If the sectional downdrain i$ not sized correctly, the runoff can spill over the drain sides causing gully erosion, and
polential failure of the structure. '

ESC32
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Additional Information — Siope 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.SE.P.A., April, 1990.

Stormwater Management Water for the Puget Sound Basin, Washmgton 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 1938.
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Additional Information — Slope Drain
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Additional Information — Slope Drain
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BMP: OUTLET PROTECTION

Objectives

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Areas

Protect Slopes/Channe
Control Site Perimeter

Control Internal Erosion

GENERAL DESCRIPTION

Rock outlet protection is a physical device composed of rock, grouted riprap, or concrete
mubble which is placed at the outlet of a pipe to prevent scour of the soil caused by high
pipe flow velocities, and 1o 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 storms often wash away the rock outlet protection and leave the area suscep-

lible to erosion.
»  Sediment captured by the rock outlet protecljbn may be difficult to remove without
removing the rock. ‘ :
*  Oudet prolection may negatively impuct the channel habitat.

Targeted Pollutants
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Floatable Materials

Other Construction
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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 local 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 «f Sacramento Improvement Standards, Sacramento County - May 1989.

!

Environmental Criteria Manual, City of Austin, TX, 1989.

Erosion and Sedlment Control Handbook, SJ. Goldman, XK. 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 Erosion and Sediment Control Measures, Association of Bay Area Governments, Jun 1981.

Stormwater Management Water for the Puget Sound Basin, Washington State Department of Ecology, The Techmcal
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 — oOutlet Protection
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Objectives

BMP: cHeck pams

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Areas -

Protect Slopes/Channels

Control Site Perimeter

Contro] Internal Erosion

Targeted Pollutants

GENERAL DESCRIPTION

Small temporary dams constructed across a swale or drainage ditch. Cbeck dams reduce © Sediment

the velocity of concentrated stormwater flows, thereby reducing erosion of the swale or O Nutrients

| ditch, and promoting sedimentation bebind the dam. If properly anchored, brush orrock .

filter berms (ESC53) may be used for check dams. O Toxic Materials

SUITABLE APPLICATIONS O oil& Grease

*  Used to prevent erosion by reducing the velocity of channel flow in srnall intermittent O Floatable Materials
channels and temporary swales. ' l O Other Construction

*  May also promote sedimentation behind the dam, but should not be considered to be a Waste
primary sediment trapping device because subsequent storms will scour and resus-
pend much of the trapped sediment. ‘ © g’g‘f’%z ’z‘i,;fpact

O Probable Low or

INSTALLATION/APPLICATION CRITERIA v Unknown Impact

*  Check dams should be placed at a distance and height to allow small pools to form
between each one. Implementation

Backwater from a downstream check dam should reach the toe of the upstream check Requirements
dam. .

*  Major floods (2 year storm or larger) should safely flow over the check dam without @ Capital Costs
an increase in upsiream flooding or destruction of the checkdam. . O 0&M costs

*  Primarly used in small, steep channels where velocities exceed 2 fps. @ Maintenance

¢ Used in steep terrain where velocity reduction is required. ‘ O Training

* A deep sump may be provided immed'xatcly upstream of the check dam to capture T
excessive sediment. O suitabili tycfor

* Check dams may be built of rocks or logs, which are secured against damage during Slopes >5%
significant floods.

REQUIREMENTS

*  Maintenance
- Inspect for sediment buildup behind the check dam and signs of erosion around @ High O Low

the check dam after each rain.

- Remove accumulated sediment whenever it reaches one-half the sump depth.

. Cos ESC41
- See CalTrans Cost Schedule for regional cost data.

LIMITATIONS

»  Use only in small open channels which drain 10 acres of less.

. Not 1o be used in live streams. Best

. Do not install in lined or vegetated channels. Management)

Practices)
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Additional Information — Check Dams

Check dams create small pools in swales and ditches which drain 10 acres or less. These pools reduce the velocity of
storm 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. '

I ]] . !E ]. . C . - )

Check dams must be sized and constructed correctly and maintained properly, or 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 stormwater flow velocities is acceptable, such as pea-gravel filled in sand bags. Check dams should not be
constructed from straw bales or silt fences, since concentrated flows quickly wash 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 upsiream dam is at the same elevation as the top of the downstream dam. 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 check dams 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 construcied 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 of the 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.SE.P.A., April, 1990.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area Governments, June 1981.

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

Waler 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
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BMP: SLOPE ROUGHENING/TERRACING Objectives

Housekeeping Practices

Contain Waste

Ef H H 1= - Minimize Disturbed Areas

| [E
' Wl '. Protect Slopes/Channé
\ Control Site Perimeter

[ Nl Control Internal Erosion

- Targeted Pollutants

GENERAL DEFINITION
Slope roughening/terracing creates microclimates for establishing vegetation, reduces ©® sediment
runoff velocity, increases infiltration, and provides small depressmns for trapping sedi- .
ment. QO Nutrients
O Toxic Materials
SUITABLE APPLICATIONS QO 0il & Grease
»  Any cleared area prior t0 seeding and planting. .
*  Required for cleared, erodible slopes steeper than 3:1 and higher than 5 feet prior to O Floatable Materials
seeding and planting. O Other Construction
Waste
INSTALLATION/APPLICATION CRITERIA ®
i ino i i - Likely to Have
Slope n?ughenmg/tf:rracmg is performed in several ways: Significant Impact
" Suwirsiep grading. O Probable Low or
*  Grooving. Unknown Impact
= Furrowing. .
+  Tracking. . Implementation
* Rough grading. Requirements
»  No grading. . '
O cCapital Costs
REQUIREMENTS O 0&M Costs
*  Maintenance ) ) . QO Maintenance
- Inspect roughened slopes weekly and after rainfall for excessive erosion. .
- Revegetate as guickly as possible. O Training
»  Cost (source: EPA, 1992) @® suitability for
- Surface Roughening: Performed at no (e.g., rough grading) to low (e.g., track- Slopes >5%
_ing) cost.
- Terracing: Average annual cost is $4 per linear foot (2 year vuseful life).
LIMITATIONS
*  Roughening is of limited effectiveness on its own, but is used to speed revegetation. ® High O Low

ESC42
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Additional Information — Slope Roughening/Terracing

Slope roughening/terracing creates uneven depressions, steps or grooves on the soil surface to aid in establishment of
vegetation, reduce runoff velocity, increase infiltration, 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 measure 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.

Installation/Apolicat ‘ |
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 infiltration 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 include stair-step grading, grooving, and tracking. Factors to be
considered in choosing a method are slope steepness, mov/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 should 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 than 3:1) may bhave small furrows left by disking,
harrowing, raking, or seed-planting machinery operated on the contour.

4. Itis 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.

I

REFERENCES

Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control District of Maricopa

County, Arizona, September 1992.

Handbook-of Steel, Drainage & Highway 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.

Stormwater 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 Roughening/Terracing

DEBRIS FROM SLOPE ABOVE
IS CAUGHT BY STEPS

WATER, SOIL, AND FERTILIZER

ARE HELD BY STEPS - PLANTS

. CAN BECOME ESTABLISHED ON
THE STEPS.

GROOVING IS CUTTING FURROWS IU“‘I;l—?MI:ﬂml:‘:U_E_

ALONG THE CONTOUR OF A SLOPE. —lllﬁm—_—m: =
IRREGULARITIES IN THE SOIL SURFACE —-_lﬁﬁl_ﬂgm
CATCH RAINWATER AND PROVIDE SOME =T
COVERAGE OF LIME, FERTILIZER AND o
SEED.

GROOQOVING SLOPES
ESC42
STAIR-STEPPING CUT SLOPES %
AND GROOVING SLOPES ey
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BMP: siLTrence

Objectives
Housekeeping Practices
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

ontrof Site Perimeter

CControl Internal Erosio

GENERAL DESCRIPTION

A silt fence is made of a filter fabric which has been entrenched, attached to supporting
poles, and sometimes backed by a wire fence for support. The silt fence detains sediment-
laden waier, promoting sedimentation behind the fence.

SUITABLE APPLICATIONS

*  Along the perimeter of the site.

* Below the toe of a cleared slope.

*  Along streams and channels.

* Around temporary spoil areas.

¢ Across swales with catchments less than 1 acre.
*  Below other small cleared areas.

INSTALLATION/APPLICATION

¢ Use principally in areas where sheet flow occurs.

» Install along a Jevel contour, so water does not pond more than 1.5 feet at any point.

+  Nomore than 1 acre, 100 ft., or 0.5 cfs of concentrated flow should drain to any point
along the silt fence. '

*  Turn 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 rainfall.
- 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): 37 per lineal foot ($850 per drainage acre)

LIMITATIONS

+ Do not use where 85% of the soil, by weight, passes through a No. 200 sicve because
the filter fabric will clog.

» Do not place fence on a slope, or across any contour line.

= Do not use in strcams, channels, or anywhere {low has concentrated.

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

Targeted Pollutants

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

(ONONONONOX -

Other Construction
Waste

Likely to Have
Slgnificant Impact

Probable Low or

O

Unknown Impact

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

OROX DN VX )

Practices\.

Construction Handbook 5-62

March, 1993




Additional lnformati}on,— 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 cfs)
in swales.

Silt fences may be used for perimeter control, placed upstream of the poini(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/Anplicati
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.

*  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.

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.

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

=  Provide safficient 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 filter 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 intermittenty flowing channels.

Design: )

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

1. 1f 50 percent or less of the soil, by weight, will pass the U.S. standard sieve No. 200, select the EOS 1o 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.

Construction Handbook ' 5-63 ‘ ‘ March, 1993




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 inbibitors and stabilizers to provide a minimum of six months of expected usable construc-
tion life at a temperature range of 0° 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 overiopping the fence.

+  Posts should be spaced a maximum of 6 feet apart and driven securely into the ground a minimum of 30 inches.

« A wench should be excavated approximately § inches wide and 12 inches déep-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 beavy-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.

Limitati

*  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 ot practical where large flows of water are invc}lved, hence the need 1o 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 installation.

» Do not allow water depth to exceed 1.5 fi. at any point.

= Improperly installed fences are subject 1o failure from undercutling, 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, Jun 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 Praétices, An 'Introductory of Current Practices (Draft), USEPA, 1990.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of Ecology, Public Review
Draft, 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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BACKFILL AND COMPACT THE EXCAVATED
SOIL IN TRENGCH AND ON BOTH SIDES —
OF FILTER FENCE FABRIC "

Additional Information — silt Fence

2” X 4” WOOD POST, STANDARD OR BETTER OR
EQUAL ALTERNATE: STEEL FENCE POST

FILTER FABRIC MATERIAL 60" WIDE ROLLS.
USE STAPLES OR WIRE RINGS TO ATTATCH
'FABRIC TO WIRE
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BMP: STRAW BALE BARRIERS
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Objectives

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channeis

Control Site Perimeter

O

ntrol internal ErosiorD

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 bold them in place. The barrier detains runoff, creating a pond
bebind 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 otbher small, cleared areas.

INSTALLATION/APPLICATION CRITERIA

*  Use primarily in areas where shegt or ll flow occurs.

*  Nomore than 1/4 acre per 100 feet of barrier should drain to the barrier.

« Install along a Jevel 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
(no more than 1.5 ft. 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 ibe barrier 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

Targeted Pollutants

O0000e

Sediment
Nutrients
Toxic Materigls
Oil & Grease

Floatable Materials

Other Construction

Waste

O @

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

(ONON N N

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitibility for
Slopes >5%

*  Straw bale barriers are not 10 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 L0 one acre or less.

»  Straw bales lose their effectiveness rapidly due to rotting, thus constant maintenance is
required.

*  Not recommended for concentrated {low, inlel protection, channel flow, and live
streams.

«  Bale bindings of jute ur cution not recommended.

Practices'\.—
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BMP: sSTRAW 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.

w
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.Additional Information — 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,

Instaliation/ Applicat | ‘ ,
Straw bale barriers should be used for drainage areas no more than 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 this 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.

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.

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.

5. 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 dramauc

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, Jun 1981.

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

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

Waler 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.
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Additional Information — Straw Bale Barrier
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COMPACTED BACKFILL
. 1 4~ VERTICAL FACE

* PROMOTES ON SITE SEDIMENTATION
BY CREATING A TEMPORARY POND.

ANGLE FIRST STAKE TOWARBD
PREVIOUSLY LAID BALE

BACKFILL

J/ BOUND BALES PLACED
c - 3 ON CONTOQUR

2 2"x2” STAKES 1 V/2" 70 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 EQUIPMENT

ANCHORING DETAIL
ESC51
STRAW BALE BARRIERS %
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BMP: sanp BAG BARRIER
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Objectives

Housekeeping Practices

Contain Waste

Minimize Disturbed Areas
Stabilize Disturbed Areas

Protect Slopes/Channe

CControl Internal Erosiop

CLontrol Site Perimete

GENERAL DEFINITION :
Stacking sand bags along a level contour creates a barrier which detains sedlment laden
water, ponding water upstream of the barrier and promoting sedimentation.

SUITABLE APPLICATIONS
¢ Along the perimeter of the site.

*  Check dams across streams and channels.
*  Along streams and channels.

*  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 behind barrier for runoff to pond and sediment to settle, size according to
sediment trap BMP criteria (ESC55).

»  Place helow 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 barriers are more cosUy, but typically have a longer useful life than
other barriers.
LIMITATIONS

= Sand bags arc more expensive than other barriers, but also more durable.
*  Burlap should not bc used for sand bags.

Targeted Pollutants

ONONONONOX -

Sediment
Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

Likely to Have
Signlificant Impact

Probabie Low or
Unknown Impact

LVNONONON

Implementation

Requirements

Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%
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Additional Information — Sand Bag Barrier

Suitat] licaii

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 aiso 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:

*  Check dams across stream channels.

*  Barriers for utility trenches or other construction in a stream channel.

+  Attemporary channel crossings.

*  May be used on a slope where straw bales and silt fences are not appropriate.
+  Asa diversion dike. .

* Embankment for a temporary sediment basin or retention basin.

*  Sediment barriers near the toe of slopes.

* At construction perimeter.

Advantages
*  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.

Installation/Applicat

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 thickness 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 deteriorates 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 established 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 11, Handbook of Management ESC52
Practices, Tahoe Regional Planning Agency - November 1988,
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Additional Information — Sand Bag Barrier
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BMP: BRUSH OR ROCK FILTER
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Objectives
Housekeeping Practices
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Arsas
Trotect Slopes/Channsls
ontrol Site Perimetg

Qontrol Internal Erosiop

GENERAL DEFINITION . )

A rock filter berm is made of rock 3/4 to 3 inches in diameter and placed along a level
contour where sheet flow may be detained and ponded, promoting sedimentation. A brush
barrier is composed of brush (usually obtained during the site clearing) wrapped in filter
cloth and anchored to the toe of the slope. If properly anchored brush or rock filters may be
used for sediment trapping and velocity reduction. See Check Dam BMP (ESC41) for
more information.

SUITABLE APPLICATIONS
«  Ascheck dams across mildly sloped construction roads.

» Below the toe of slopes.

»  Along the site perimeter.

= Along streams and channels.

*  Around temporary spoil areas.

Targeted Pollutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

ONCHONONON )

Likely to Have
Significant Impact

Probable Low or
Unknown Impact

O

= Below other small cleared areas.
*  Atsediment traps at culvert/pipe outlets.

INSTALLATION/APPLICATION CRITERIA
*  Use principally in areas where sheet or rill flow occurs.

»  For rock filter, use larger rock and place in a staked, woven wire sheathing if placed
where concentrated flows occur.

= Install along a level contour.

* Leave area behind berm where runoff can pond and sediment can settle.

*  Drainage area should not exceed 5 acres.

REQUIREMENTS
*»  Maintenance

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitability for
Slopes >5%

0000

O Low

High

- Inspect monthly and after each rainfall.

- If berm damaged, reshape and replace lost/dislodged rock.

- Remove sediments when depth reaches 1/3 of berm beight, or 1 ft.
< Cost

ESC53

- Brush filter: Low to moderate cost if debris from on-site clearing and grubbing is

used.
- Rock filter: Expensive, since off-sitc malerials, hand construction and demolition/

removal are usually required.

Management
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BMP: BRUSH OR ROCK FILTER (Continue)

LIMITATIONS
*  Rock berms may be difficult to remove.

* Removal problems limit their usefulness in landscaped areas.
*  Not appropriate for drainage areas greater than 5 acres. _
*  Runoff will pond upstream of the filter, possibly causing flooding if sufficient space does not exist.

Construction Handbook 5-175 March, 1993




Additional Information — Brush or Rock Filter

Rock Filter

A rock filter consists of open graded rock installed at the toe of a slope, along the perimeter of a developing or disturbed
area, and as a checkdam across construction roads. Their purpose is to intercept sediment laden runoff from disturbed
areas of the site, allow the runoff to pond, promote sedimentation behind the filter, and slowly release the water as sheet

flow.

Rock filters are appropriate where a temporary measure is needed to prevent sediments from entering right-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 check dams across one or more
lanes of construction traffic temporary roads, or unsurfaced rights of way subject to construction traffic.

Advantages of the rock filters are that they may be less costly than other temporary barriers, and are relatively efficient at
sediment removal.

Installation/Anplication:

Planning:

*  Rock filters should be placed along a level contour to intercept sheet flow.

»  Allow ample room for ponding, sedimentation, and access by sediment removal equipment between the berm and
the toes of slopes.

»  Flow through the filter should occur as sbeet flow into an undisturbed or stabilized area.

» Inst/liation 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 filters:

* InNon-Traffic Areas:
- Maximum flow-through rate per square foot of filter = 60 gpm
- Height = 18 inches minimum
- Top width = 24 inches minimum
- Side slopes = 2:1 or flatter
- Woven wire sheathing (poultry netting) is recommended in areas of concentrated flow. The wire should be 1
inch diameter hexagonal mesh, galvanized 20 gauge.
- Build the filter along on a level contour.
- Rock: 3/4 to 3 inches open graded for sheet flow, 3 to 5 inches open graded for concentrated flow.

» In Construction Traffic Areas:
- Height = 12" maximum
-, Provide multple filters in series, spaced as shown.
Every 300 fi 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 Filter
Brush filters trap and filter sediments in a2 manner similar to other barriers in this handbook (e.g., silt fence, straw bale
barrier, rock filter), but have the advantage of being constructed from brush cleared {rom the site and usually disposed

off-site at a cost.

ESC53
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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 ft. wide.

2. Construct a trench 1 to 3 ft. deep immediately upslope from the brush.
Place filter fabric over the brush filter and in the trench, extending 1 to 2 ft. upslope of the trench.

4, Backfill the trench with aggregate or compacted soil. The trench should be deep enough and backfill material
sufficient to hold the barrier in place during a storm.

w

REFEREN CES
Best Management Practices and Erosion Control Manual for Construchon Sites, Flood Control District of Maricopa

'County, Arizona, September1992.
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, First Edition, State of California, Department of Transportauon Division of New
Technology, Materials and Research, October 1992,
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Additional Information — Brush or Rock Filter
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BMP: STORM DRAIN INLET PROTECTION

Objectives
Housekesping Practices
Contain Waste
Minimize Disturbed Areas
Stabilize Disturbed Areas
Protect Slopes/Channels

ontrol Site Perimete>

ontrol Internal Erosion

GENERAL DEFINITION
Devices of various designs which detain sediment-laden runoff and allow the sediment it to
settle prior to discharge into a storm drain inlet or catch basin.

SUITABLE APPLICATIONS ‘
»  Every storm drain inlet receiving sediment-laden runoff should be protected, either by
covering the inlet or promoting sedimentation upstream of the inlet.

INSTALLATION/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 Filier: 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 sheet. ‘
» ~ Use only for drainage areas smaller than one acre unless a sediment trap first intercepts
the runoff.
»  Provide area around the inlet for water 1o 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 suon as upsiream soils are stabilized and streets are swepl.
»  Cost (source: EPA, 1992)
- Average annual cost for installation and maintenance (! year useful life) is $150
per inlel.

Targeted Poliutants
Sediment

Nutrients

Toxic Materials

Oil & Grease
Floatable Materials

Other Construction
Waste

OX VAONONCN - )

Likely to Have
Slgnificant Impact

Probable Low or
Unknown Impact

O

Implementation
Requirements
Capital Costs
O&M Costs
Maintenance
Training

Suitabijlity for
Slopes >5%
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BMP: STORM DRAIN INLET PROTECTION (Continue)

LIMITATIONS
»  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 pot effective for inlet protection.

ESCH4
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Additional Information — Storm Drain Inlet Protection

Storm drain inlet protection consists of a sediment filter or an impounding area around or upstream of a storm drain, drop inlet,
or curbinlet. Thiserosion and sedimentation control BMP prevents excessive sediment from entering storm drainage systems
prior to permanent stabilization of the disturbed area.

All on-site storm drain iniets should be protected. Off-site, inlets should be protected in areas where construction activity
tracks sediment onto paved areas or where inlets receive runoff from disturbed areas.

Installation/Anlication Criters
Planning :

Large amounts of sediment may enter the storm drain system when storm drains are installed before the upslope drainage area
is stabilized, or where construction is adjacentto an existing storm drain. In cases of extreme sediment loading, 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 control measures presented in this handbook should notbe used for inlets draining more than one acre. Runoff from larger
disturbed areas should be first routed through a Temporary Sediment Trap (see ESC 56). Different types of inlet protection
are appropriate for different applications depending on site conditions and the type of inlet. Inlet protection methods not
presented in this handbook should be approved by the local storm water management agency.

General Design and sizing criteria:
*  Grates and spaces around all inlets should be sealed to prevent set:page of sediment-laden water.
*  Excavate sediment sumps (where needed)1 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 thcm atleast
8 inches into the ground. The stakes must be at Ieast 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 heavy-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 inch 0pcmnos over the drop inlet so that the wire extends
aminimum of 1 foot beyond each side of the inlet structure. If more than one strip is necessary, overlap the strips. Place
filter fabric over the wire mesh.

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

¢. Place wire mesh over the outside vertical face (open end) of the concrete blocks to prevent stone from being washed
through the blocks. Use hardware cloth or comparable wire mesh with 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 inlel structure.
Use hardware cloth or comparable wire mesh with one-half inch opemnos If-more than one strip of mesh is necessary,
overlap the strips. Place filier fabric over wire mesh. :

ESC54
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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:

Use sand bag made of geotextile fabric (not burlap), and fill with 3/4 in. rock or 1/4 in. pea gravel.
Construct on gently sloping street.

Leave room upstream of barrier for water to pond and sediment to settle.

Place several layers of sand bags--overlapping the bags and packing them tightly together.

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

pR0 TR

Maj Requi

»  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 has been fully stabilized. Any sediment

around the inlet must be carefully removed and disposed. , H

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, SJ. Gvoldman,’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 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.

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
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Additional Information — Storm Drain Inlet Protection
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Additional Information — Storm Drain Inlet Protection
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Additional Information — Storm Drain Inlet Protection
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. Objective
BMP: SEDIMENT TRAP jectives
Housekeeping Practices
 Contain Waste
Minimize Disturbed Areas
Stabalize Disturbed Areas
Protect Slopes/Chainels
Control Site Perimater
Control Internal Erosion
GENER.AL DEFINITION Targeted Pollutants
A sediment trap is a small, excavated or bermed area where runoff from small drainage areas | @) sedjment
is detained and sediment can setile. » .
O Nutrients
SUITABLE APPLICATIONS @ Toxic Materials
*  Any disturbed area less than 5 acres. (Sediment Basins, ESC56, must be used for O 0il & Grease
drainage axeas. greater than 5 acres). . . o O Floatable Materials
»  Along the perimeter of the site at locations where sediment-laden runoff is discharged -
off-site O Other Construction
" ' Waste
*  Around and/or upslope from storm drain inlet protection measures.
»  Atany point within the site where sediment-laden runoff can enter stabilized or & Likely to Have
natural areas or waterways. Significant Impact
_ O Probable Low or
INSTALLATION/APPLICATION CRITERIA Unknown Impact
. 1 . . .. . 0.
Build outside the area to be gradr-:d before cleannp?, grubbing, and grading begin Implementation
» Locate where the trap can be easily cleared of sediment. Requirements
»  Trap size depends on the type of soil, size of the drainage area, and desired sediment
removal efficiency. . O capital Costs
*  The larger the trap, the less frequently sediment must be removed. @ O&M Costs
« The outlet of the trap must be stabilized with rock, vegetation, or another suitable O Maintenance
material. ' . .
. o . QO Training
* A stable emergency spillway must be installed to safely convey major floods (see O suitability 1
' uitability for
your local flood control agency). Slopes >5%
REQUIREMENTS
*  Maintenance
- Remove sediment when the sediment storage zone is no more than 1 ft. from
being full.
- Inspect weekly and after each rain. O High O Low
*  Cost (source: EPA, 1992)
- Average annual cost per installation and maintenance (18 month useful life) is ESC 55
£0.70 per .3 (51,300 per drainage acre).
LIMITATIONS
»  Only use for drainage areas up to 5 acres (see Sedimentation Basin BMP ST for
larger areas).
*  Only removes coarse scdiment (medium silt size and larger) unless sized like Best
sedimeniation basin. Mana_gemen
Practices
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Additional Information — Sediment Trap

A sediment trap is a small temporary 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 and/or graded during construction. It
is intended for use on small drainage areas, with no unusual drainage features, and projected for a quick build-out time. It
should help in removing coarse sediment from runoff. The trap is a {gmporary measure with a design life of approximately
6 months, and is to be maintained until the siie area is permanently protected against erosion by vegetation and/or structures.

A polication Criteri
Planning:

Sediment traps should be used only for small 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 each 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 result in a loss of ﬁfe, 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 seCiment trap or pond. Consult local ordinances
regarding requirements for maintaining health 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 arule of thumb, the larger the basin volume the greater the sediment removal efficiency.

Sizing criteria are typically established under the local grading ordinance or equivalent. The runoff volume from a two-year,

24-hour storm is a common design criteria for sedimentation trap. The sizing criteria below assume that this mnoff volume

is 0.042 ac-ft/ac (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 setling volume 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.

*  Flood volume large enough to contain a major flood without upstream damage and overtopping the embankment.

Installation

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

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.

. Construction Handbook
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Additional Information — Sediment Trap

The trap is removed and the area stabilized when the upslope drainage area has been properly stabilized.

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

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

When ariser is used, atleast the top two-thirds of the riser shall be perforated with 1/2-inch diameter holes spaced § inches
vertically and 10 to 12 inches horizontally. (See Sediment Basin, ESC56)

When an earth or stone outlet is used, the outlet crest elevation should be atleast 1 foot below the top of the embankment.
‘When a crushed stone outlet is used, the crushed stone used in the outlet should meet AASHTO M43, size No. 2 or 24,
or its equivalent such as MSHA No. 2. Gravel meeting the above gradation may be used if crusbed stone is not available.

N W

Sl

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 M easures 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 Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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Objectives

BMP: SEDIMENT BASIN

Housekeeping Practices

___A Contain Waste
WA

”I?’ ’ ' Minimize Disturbed Areas

E\I ”( = / \ Stabalize Disturbed Areas
El “l o e e s l l }_EH r é Protect Slopes/Channels
) T AT e U 7 B — ——)
[ b A el e =S lm ==\l Control Site Perimeter
== = 1l
]l H }({” = H = ”H:-“““ Control Internal Erosion
GENERAL DEFINITION : Targeted Pollutants
A pond created by excavation or constructing an embankment, and designed to retain or detain e .
runoff sufficiently to allow excessive sediment io settle.. Sediment
: O Nutrients
= At the outlet of all disturbed watershed 10 acres or larger. O oil&s
» At the outlet of smaller disturbed watersheds, as necessary. ! rease
»  Where post construction detention basins will be located. 'O Floatable Materials
» Should be used in association with dikes, temporary channels, and pipes used to divert] (O Other Construction
disturbed areas into the basin and undisturbed areas around the basin. Waste .

INSTALLATION/APPLICATION Likely to Have

*  Construct before clearing and grading work begins. Significant Impact
* Donot locate in a stream. Probable Low or

*  All basin sites should be located where failure of the embankment would not cause loss Unknown Impact

o @

of life/property damage.
= Large basins are subject to state/local dam safety requirements.
»  Securely anchor and install an anti-seep collar on the outlet pipe/riser, and provide an

Implementation
Requirements

emergency spillway for passing major floods (see local flood control agency). QO capital Costs
* The basin volume should be sized to capture runoff from a 2-year, 24-hour storm, or other © O0&M Costs

appropriate design storms specified by the local agency. A detention time of 24 to 40 hours

should allow 70 to 80 percent of sediment to settle. QO Maintenance
»  The basin volume consists of two zones: O Training

- A sediment storage zone at least 1 foot deep. O Ssuitability for

- Asettling zone at least 2 feet deep. Slopes >5%
» The length 1o settling depth ratio (L/SD) should be less than 200. '
»  Thelengthto width ratio should be greater than 6:1, or baffles are required to prevent short

circuiting.

REQUIREMENTS

= Maintenance © High QO Low
- Inspect weekly and after each rain.
- Remove sediment where the sediment storage zone is half full. E S C 5 6

»  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 1.3 ($700 per drainage acre)
- Basin size greater than 50,000 ft.3: $0.20 per .3 (5350 per drainage acre)

Fractices

Construction Handbook 5.9 March, 1993




BMP: SEDIMENT BASIN (Continue)

LIMITATIONS . :

»  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 beight 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 requirements. .
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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 otber 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 temperary 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 sedimentbasin may be constructed
by rough grading the post-construction conirol basins early in the project.

Sediment basins trap 70-80 percfcﬁt of the 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.

Planning:

Toimprove the effectiveness of the basin, it should be located tointercept runoff 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
before it enters the stream. The basin should pot 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.

. Tbe sedimentation basin may be formed by partial excavation and/or by construction of a compacted embankment.
It may bave one or more inflow points.

»  Asecurely anchored riser pipe with an anti-seep collar is the principal outlet, along with an emergency overflow spillway.
A solidriser pipe with two 1-incb 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 '

ESC56
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Additional Information — Sediment Basin

The settling zone volume is determined by the following equation:
(V) =1.268D)Q/ VgD

Q= design inflow based on the peak discharge from a specified design storm (e.g., 4 2-year, 24-hour
duration design storm event) from tbe tributary drainage area as computed using the methods
required by the local fiood control agency. Provide a minimum of 67 cubic yards of setiling
volume per acre of drainage if a design storm is not specified.

VY sgp =the setiling velocity of the design soil particle. The design particle chosen is medium silt (0.02 mm).
This has a settling velocity (Vggy) of 0.00096 ft/seg. As a general rule it will not be necessary
to design for a particle of size less than 0.02 mm, 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 VSED of 0.00096
ft/sec equates to a surface area (SA) of 1250 sq. ft. per cfs of inflow.

SD = settling depth, which should be at least 2 ft., and no shallower than the average distance from the
inlet to the outlet-of the pond (L) divided by 200 (i.e., SD > L/200).

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 aminimum 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.

Limitati
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 use or service of public roads or utilities. Also, sediment traps and ponds
are attractive to children and can be very dan gerous. 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 pondsmay 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 1o all safety practices.

*  Sediment ponds designed according 1o this handbook are only practically effective in removing sediment
down to about the medium 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
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.. Additional Information — Sediment Basin

REFERENCES
A Current Assessment of Urban Best Management Practices: Techniques for Reducing Nonpoint Source Pollution in the
Coastal Zones, Metropolitan Washington Council of Governments, March, 1992,

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.

Guidlines for the Design and Construction of Small Embankment Dams, Division of Safety of Dams, California Depart-
ment of Water Resources, March 1986.

Manual of Standards of Erosion énd Sediment Control Measures, Association of Bay Area Governments, Jun 1981.

Proposed Guidance SpecifyingMnangemcnt Measures for Sources of Nonpoint Pollution in Coastal Water, 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 Tahoe Region, Volume II, Handbook of Management Practices, Tahoe
Regional Planning Agency - November 1988.
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Additional Information — Sediment Basin

DETENTION TIME: 24 TO 40 HOURS
SEDMENT STORAGE YOLUME,

W ORAVEL JACKET
DETENTION TIME: 24 TO 40 HOURS SIDE VIEW ANTISEEF
SEDEMENT STORAGE VOLUME: 67 CU. YD. PER ACRE —

TEMPORARY SEDIMENT BASIN

ESC56
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6. MEASURING BMP PERFORMANCE

One of the final steps
in the preparation of
the Storm Water
‘Pollution Prevention
Plan (SWPPP) is to

A , 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 maintenance plan
with the following objectives be a component of
the SWPPP:

® To inspect BMPs annually, as well as prior
to and 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

® BMPs monitoring

® Record keeping

© SWPPP review and modifications

Inspections
before and after
a storm event are
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 retained for three years. A
sample inspection form is provided at the end of
this chapter.

It is possible that activities may bave changed
since the last inspection, by type or location.
These should be noted. New BMPs and
adjustments to the SWPPP may be necessary.

PN ' A
You must

certify, based on
the annual
inspection, that

A 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
depends on
sy 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:

® Jooking for evidence of spills and
resulting clean -up procedures (e.g.,
supplies of spill cleanup material);
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® cxamining integrity of containment
structures;

e verifying use of employees education
programs for the various activities;

® pnoting 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
of regular inspection to determine the
following:

Are the BMPs installed effective?

The effectiveness of the BMP 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 (less 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 changed?

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

Canctruectionn Handl 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 define
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.

o]

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 BMPs. 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
"action" nature. It is easy to demonstrate that a
BMP that involves a physical change, such as
berming -or 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

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 a new,
deleted, or moved activity that could result in a
significant amount of pollutants discharged in
the storm water.
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[ 1 Regular Inspection

Inspected By:

SAMPLE
Construction General Permit
Inspection Checklist

[ 1 Rainfall Event Inspection (Before)
[ ] Rainfall Event Inspection (After) Rainfall Inches

Date:

Project: .

DOES
. NOT
YES NO | APPLY

Are the BMPs 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-out to maintain adequate
function? If yes, indicate which ones:

Are construction on-site traffic routes, parking, and storage of equipment 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:

Construction Handbook
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STATE OF CALIFORNIA - CALIFORNW ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Goveen

STATE WATER RESQURCES'CONTROL BOARD
PAUL R. BONDERSON BUILDING

901 P STREET

P.O. BOX 100

Sé(img‘so-, 8.§LAFJ?HNLA 85812-0100

FAX: 916/657-0932

iSE}D § 1982
. SEP 14 1950

TO0: Interested Partieé

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 (NOI) 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 the completed NOI form, with the appropriate

I 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
dctivity 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. 0. Box 1977

Sacramento, CA 95812-1977

The NOI must be accompanied by the appropriate annual fee. The fee will
either be $250.00 or $500.00 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 other areas of the State must pay the

$500.00 fee.
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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 gquestions or concerns related to the Permit,
you should discuss them with Regional Water Board staff.

We would appreciate it if you would inform other members of the
construction industry of the need to obtain a storm water permit. If you
know of others that need to obtain a permit but may be unaware of the
State's program, please have them call the State Water Board's
Construction Activity Storm Water Hotline at 916/657-1146.

Sincerely,
i ’ 7 ‘
4 y?
/g i
Walt Pettit
Executive Director

Enclosures (2)
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Enclosure 1

AREAS OF THE STATE IN WHICH THE $250.00 ANNUAL FEE APPLIES

Municipality

1. Alameda County

2. Los Angeies County

3. Orange County

4. Riverside County

5. Sacramento County

f. San 3ernardino 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 River, 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
River Basin Regional Boards'
bouncary line on the east
(mountain crest).

The entire county except for the
incorporated City of Isleton.

The permitted area is delineatec
bv the Santa Ana-Lahontan Regiona!
Board bcundary line an the nor:i™
and northeast, the Santa 3ina-
Colorado River Basin Regional
3oar< Coundary line on the easz,
the San 3ernardinc-Riverside



8.

Municipality

San Diego County

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/Co]orado River Basin
Regional Board boundary on the
east (mounta1n crest).

The Santa Clara Valley Basin
portion of the county containing
eleven hydrologic subbasins which
discharge into watercourses which
in turn flow into South

San Francisco Bay.
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901 P STRTET, SACRANYRTO, CA B5814
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CORAL FIMIT YR
STORY W4T DISCRARCYY ASSOCIATED WITH

CORSTRDCTION ACTIVITY

3ACKGROUND

In 1972, the Fadsral Water Pollurion Control Act (also referred to as the Clean Water Apt [CWA]) was awmendad ro
provide that tha .discharge of pollutants to watars of the United States from any point scurce is unlawful,
unless the discharge is in compliance with a NPDES parmit. The 1987 amandments to the CWA sddad Saction 402(p)
which establizhes a frawework for regulating mumicipal and indusrrial sterx vatar discharges undaxr ths HPDES
program. On November 16, 1990, the U.S. Environmental Protecticrn Agescy (USEPA) published finxl regulstions
That establish storm water parxit spplication requirements for specifisd catagories of industriss. Tha
ragulations require thar discharges of scorm water asscciated with construction activiry (atorm water
discharges) from soil disturbances of five (5) acres or mors zus:c ba r-gﬁlztnd as an izdustriszl activiry and

coversd by a NPDES parmit.

i

I= a recent ruling, the Hinth Circoir Conrt of Appeals invalidated the exempriocn granted by USEPA for storm
wvater discharges from soil disturbances of lass rhan five acres bur rsmanded the regulation to USEPA for
furthar action. The State Water Board, ar this time, i3 nor Tequiring srorm warar dischargss from soil
disturbances of less than five acres to be coversd by this general parmit. Instsad, ths State Water Bozrd will
await furure USEPA or court action clarifying the typas of stors water discharges that must ba parmitred. 1f
nscassary, the Stata Water Board will reopen Tha gensral psrmit to accomoodate such a clarificacticn.

Whila Fedsral regulations allew two permitting oprions for sTorc water discharges (individual permits and
genaral parmits), the Stata Hater Board has elecrad to adopt only ons statewvida gaperal parxit at this tvima
that will apply to all storm watar discharges, exsspr froz those on Indian lands and the Laka Tahoe Hydrologic
Uniz. The Stace Water Board bar previcusly adopred a saparats statewide genaral permit for all other
industrial storm watar discharge categories, exceprt for those discharges in Santa Clara County that drain tvo
Sar Trancisco Bay and on Indian Lands. ’

This general permit Tegquires all ownars of land whera construction asctivicy cecurs (dischargers) to:

!. Eliminate or reducs non~storm water discha-gss to storm sawer systems and other watersz of the nation,
2. Develop and ixplecent a storm warer pollution prsvantion plaa, and
3. Pezfora inspecrions of scorm water pollulion prevention maasures (control practicas).

Tois genaral parmit wil! ba implemented and anforced by the rins Califormia Ragional Watar Qualiry Control

35azZz (Ragional Watar Boards).

The ganeral perzit acco=panying this fact sheet is intendsd To Izitiaze ragulation of scorm wacar discharges.

Regulating c=any scor— water discharges unde- oze percit will graatly Tecuss Che otharwise owverwheloing
ad=iniscracive burdez associacec with parmizzimg ipdivicdual sroT= warer 2ischarges.  Dischargers must subzmic a

notica of intent (NOI) to obtain coverags utnder zhis gpenaral per=it. Iz is expected that a3 ths stor= water

FrogTas Zsvelops, zha legionxl Watas Boards Zay issue gensral pes=its comzalizing Tore rpscific parmitc

srovixiczs. Wben This czcurs, those disshargers will po longar Te Tagulatad by this genatal permic.
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TYPES OF CONSTRUCTIOK ACTIVITY COVERED BY THIS GENERAT PERMIT

Construcrion activicy includes clearing, grading, or axcavation that results in x0il disturbance of ar least
five acres of rotal land area. Comstrucrion activity that results inp scoil disturbances of less than five acras
reguires a permit if the construction acrtivity is part of a larger cozmon plan of development or sale.
Construction activity does Dot include Toutine maintenancs to maintain original line and grade, hydraulic
capacity, or origizal purpose of the facility, nor doas it include amergancy construction activiriss Teguirsd
to protact public hezlth and safary. Dischargers xay confirm with the local Ewgional Wacer Board that a

particular routine meintsnance is not subject to this general permit.

Storm wataer discharges from those portions of a construezion project which include dredging and/or £illing
which are subject to regulmtion by tha U.S. Army Corps of Enginsars (Cm.;pl). pursuant to Section 10 of tha
Rivars and Barbors Act and/or Section 404 of the CUHA, are excluded from rsgulation under this gepneral permic.
Said porrions of tha projsct ars, bowsvar, subject toc Ttha cartification requiresents of Section 401 of the CWA
and xust be addressed via the cerrification process. Storm water discharges from dredgs spoil placemsnt which
octurs curside of Corps jurisdicrien (wpland sites) and is part of a construction activity which disturbs five
or more acras of land ars covared by this gensral parmit.

ROTITICATION REQUIREMENTS

The owner of the land where the construction acriviry is cccurring is responsible for obrtaining coverags under
this general permit by filing a NOI and appropriate fes in accordance with the KOl insrructions. For
construction activiry conductsd on easemants, or on naarby proparty by agresment oT P'Irlillim, the anticy
rasponzible for the consrruction activity xmust file a ROIL.

A =eporace NOI must be submirted to rhe State Water Board Zfor each covarsd construction activity. O=ness of
land with ongoing construction activiry will be raguired to subwmit s KOI by Seprember 30, 1992. Owners of land
with consztruction activiry commencing after Sspramber 30, 1992 wust submit a KOl prior to commeancamant of
construction activity. The KOl requirementzs of the genaral permit are intended to establiash a wechanism which
can be used to clearly idenrify the responzible parties, locations, and scops of oparaticns of dischargars
coversd by the genaral permit.

The NOI must be sant to the following addrass:

. California Stars Water Razources Cootrol Board
Division of Water Qualiry
Storm Water Permit Unit
P.0. Box 1977
Sacramanto, CA 95812-1977

Tns current annual fea for this geparal parm=it iz either $300 or $250 dapanding on locaticn. Dischargers who
£xil to obtain coverage wnder this gensral perwit and are not otharviss coversd by a NPDES permit for stomm
warer discharges will be in violation of the CWA azd the Califormia' Water Cods. When construcrion is complate
or ownership has besn transfsrred, dischargers ars Tequired to notify tha State Water Board indicating that all

Stxte and local requirwmencs have bean ma: in accordance witk Special Provision 7 of the gsneral permit.

TYPES OF CONSTRUCTION ACTIVITY NOT COVERED BY THIS GENFRAL PERMIT

This ganeral permit does mot apply =c sro-= water discharges fzcz those areas oo indien lands and the Lake

Tahoe Hydrologic Umit. Stort warer discharges In the Laka Tahoe Eydrologic Uzit will be Tegulatad by a

sepacate perzit(s) adopted by the Califorais Ragional Water Qu=iicy Conirol Board, iahcatan Regior (Lahonta:z
Regional wWaTer Board). USEPA will —egulate STZTT wates discharges oz lcdiar lanas. Fewzit applications fer
storz wvater ¢ischargas that will be conduczzed In The Lake Tahoe Zydrologic Uzit sbould be sub—izzad directly to

The Lakhocrar Regicnal Water Boaxzd.




DESCRIPTION OF GENERAL PERMIT CONDITIONS

The following is a brief description of the major provisions of the general permit and rhe bazis for the
genaral perxit. Dischargers should rasd cthe genaral perxicr carafully.

Prohibirions

This ;-nni-l perzit authorizes the discharge of storm water associzted with cormstruction activity frem
copstruction xites. It prohibits che discharge of materials octher thas stor= water and all discharges which
contain & hazardous substance in axcesa of reportable quantities astabliabad at 40 Code of Fadaral Ragulstions
(CFR) 117.3 or 40 CFR 302.4 unless a separate NPDES parmit hasz besn iassusd To Tegulats those dischargas.

Efflvuent limications

Perzics for storm water discharges asscciacted with conscruction acriviry wmust west all applicabla praviiinnx of
Secrions 301 and 402 of the CWA. Thess provisions Tequirs controls of pollutant discharges that ucilize best
availsble tachnology sconomically achimvablas (BAT) and best convenrional pollutant control tachnology (BCT) to
Teducs pollutants, and any more stringenT controls nacessary TO mesT watar qualiry avandards.”

It is not feasible at this time for rhe Stats Water Board to establish nuweric effluent limirtaticos. Ths
reasons why establistment of nuvaric effluent limirations is pot feasible iz discussed in detail in Stats Water
Board Ordars Nos. WQ 91-03 and WQ 91-04. Therafore, rhe effluent lizitations containad in this gensral psrmit
are nxrTative and include tha requirewant to implament approprizte polluticn prevention comtrol practices
and/or Bast Management Practicss (BMPs). The EPs may include trsatmant of storm warer discharges, along with
source reduction, which will constitute BAT and BCT and will achieve compliance with water quality standardas.
The effluenr limitarions constiture compliance wizh ths requirsments of the CHA. However, 1f storn water
discharges cause water gquality standards tc be eXcesded, this general permir may be amended, or tha appropriate
Regional Hater Board may adopt a genarzl permit which replsces this general parxit to include addirional
effluent limiraricns necessary to schieve watsr qualiry standards. FElimination or reduction of non-storm water
discharges is a major goml of this genaral permir. KNon-storm water digcharges includes a wida varietry of
sources, including impropar dumping, spills, or leakage from srorage tanks or transfaer areas. Non-storm water
discharges may contribute a significanr pollutant load to receiving waters. Measurss to control spills,
leakags, and dumping and to prevent illicit connecrions during construction can coften ba addresssd through
3HPs. Thia genersl pernit probhibits the discharge of marterizls orthar than sctorm watar. The general parmic,
bowever, racognizes that certain non-storm watar discharges may be nscessary for ths practical pearformance and
dmplcti.cm of construction projects. Such discharges include, but ars not limired to: landscape irrigstion of
srosion conrrol messurses, pipe flushing and tasting, screat washing, and dl\'ltl‘.:ing- Such discharges mre
allowad by this gensral perxit if the discharges are (1) infeasible to aliminsts, (2) comply with RiPx as
dascribad in the Storm Warar Pollutiom Prevantion PL;.n. (3) do not cause or contribure to a violarion of water
quality standards, and (&) ars not requirad tc be permirrad by the local Regiooal Uarar Board (e.g., some
Ragional Water Boards have adopred genersl permics for dewarering discharges).

Storn Water Pollution 2sevencion Plan (SWPPP)

This gensral permit requiTes daveloomant and implementation of SWPPPs w—pbasizing storm watar BMPs. This
approach providss cha Slexibilicy pecesssry To establish control practicas which can appropriztely address

sources of pollutants at diZferear comszruztion activities.

All dischargess TusT pTsgass, Tetiic Ar The conszTuction zicte, and izplecect a StTYPP. The SWPPP hax two ma jor
objecrives: (1) to bels idsnzify the sourcas of sadizent &nd other polluranca thar affact the quslicy of storz
warar discharges and (2) to describa and essurs the implamestation of praclices to reduce sediment and other

sollucazts in 3ToT= waztes diszoarges. The SUPPP cust ipclude BHPa wiichk address scurce rsduczion, and, if

necessery, sbould izmclude BMPs whlich reguire TTeazmsnr.
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The SWPPPs arw considersd reporty savailable vo the public under Ssction 308(b) of the CVA and will be made
available by the Regioral Water Board upon raquest. Required elements of the SWFPPs include: (1) aite
description, (2) erosion and sediment controls, (3) waste dixposal, (4) implemenrtation of approvad local plans,
{5) proposed post-constructicn controls, including descriprion of local post-construction erosion and sediment

conrrol reguirements, and (6) nOD-STOTE Waler managemant.

Monitcring Program - .

Ancther xajor feature of The general permit is The devalopment and implemantation of a monitoring progrm. All
dischirgers ars Teguirsd To conduct inspecticns of the construction aite prior to anticipated srorm events and
afre- aztual storz wvents to identify areszs contriburing to a storm water discharge and to svaluate whether
measurss To reduce pollutant leoadings idantified in the SWPPP are adaguate and properly izmplemsnted in
accordance with the Terms of the genstal parmit or whether addiricmal ceztrol practices aTe neaded.

Each dindurx..r must cerrify ammually that its construerion activity is in compliance with the reguiressnts of
this general ptmt and irs SWFFP. Dischargers who eamnot annually certify coxpliance or who have had othar
instances of noncompliance wust notify the appropriata Ragional Warer Board. A well-dasvelopsd moniroring
prograz will provide a good matbod for chacking on the sffectivensss of the SWPPP.

Ratention of Records

'n;. dizcharger is ragquirad to retain records of all wmoniroring information, copies of all reports raguired by
this x-n.cr;l perrit, and racords of all dsara used to complate the ROl for the constructicn activity to ba
coversc by The genaral permit for a piriod of at laast three yexrs. This period may bs extendsd by reguest of
the State and/or Regional Water Boards. With the axception of noncompliance reporting, dischargers are not
Tegwizel Tz suimit tha secozds, except uvpon specific request by tie Ragional UWacer Boazd.




STATZ RAT RXSOURCKS CONTRCH, BOMED (STATK RATER POAZD)
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rox
" DISCHARGES OF STORM RATXR RTEOYYF ASSOCIATED WITH COMSTRDOCTYION ACTIVITY

The Stata Water Board f£inds that:

l.

1

Yederal regulations for conrralling pollutants in storm warer runoff discharges wers issued by ths

U.S. Envirommental Protecticm Agency (USEPA) en Hovember 16, 1990 (40 Code of Federal Ragulstions (CFR)
Parts 122, 123, and 124). Thbs vegulatiocns rsquire dischargss cof stors water associated with econstruction
activity including claaring, grading, and excavarion activivies (sxcapr opararions thar resulc in
disturbance of iass than five acres of toual land arsa and which ate not part of a larger common plsa of
davelopment or n.lc)—l-l to obtsin a NPDES parxitr and to izplement Best Available Technology Economically
Achievatla (BAT) gnd.hs: Conventional Pollutant Control Techknology (BCT) to reducs or elixinste storm

watsr pollutiom.

This genszal perait shall regulate pollutsnts in discharges of storm watar associzted with comscraction
acrivity (stora water discharges) axcept froa those arsas on Indian lsnds, the Laks Tahos Bydroleogic Unic,
and where the storm watar discharge is datermined ineligible for coverags under this genaral parmit by the
California Regional Water Quality Control Boarda (Ragional Uater Boazds). Attachmant 1 contains addressas
and teslephona numbarz of each Regicnal Water Board cffica. :

This gensral permit does not presmpt or superssds the anrthority of local STorm Water management agancies
Tz poskibic, resxtzicI, or coniral stora watar dischargas o separats 3TCCT ssweT systems or othar
wararcoursses within thair jurisdicrion, as sllowed by State and FTederal lsw.

To obtain authorization for cuxrent and futura storm wvater dischargss purzuant Tto this general parmit, tha
owner of a wita where construoction activiry occurs (discharger) sust subzit a Norics of Intent (FOL) and
appropriate fas Tto the State Hater Board. Dischargers who submit a NOI and appropriacte fea are authorizsd

.To dischargs storm water undar tha terms and conditiocns of this general parmit.

If an individual NPDES permit is issusd to a discharger otharwise subject to this genaral permit, or axn
altsrnative genaral permit is subsaguantly adoptesd which covars storm water discharges regulated by this
gensral parmic, the applicabdlicy of this gansral permit to such digchargss is automatically terminated on
the effecrive data of the individusl permit or the data of approval for ;;m:;g- under ths subssguent
Zenaral permit.

Thia sction to adopt a NPDES permit is exswpr frox the provisions of the Califormia’ Envircomenral Qualiry
Act (Public Essources Cods Ssction 21100, et seg.), in accordanca wich Section 13389 of the Califormia

Watar Code.

In a recant ruling, the Ninth Circult Court of Appeals invalidared the examption granted by USEPA for
storn water discharges frow szcil disrurbances lazs thar five acres but remanded to USEPA for further
action. This ganszal ps-mit m3y be recpened, as necessary, To accommodate 2 Tedefiniction of the types of

stor= wvater dischargss ThsC ®us? be perzitted.
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7. The State Weitar Board adopred the Califormis Ocean Plan on Harch 22, 1990 and the Califormia Inland
Surfacae Watars Plan and Enclosed hyz.and Estnaries Plan om April 11, 19%91. In addirion, the Ragiomal
Water Boards have sdopted and the State Water Board has approved Water Qualiry Comtrol Plans (Basin
Plans). Diachargers regulated by this gesneral permit wust comply with the warer qualiry standards in

these Plans and subsaguent samandwments therero.

8. 1t is not feasible at this tima Tc satablish numeric effluent limications for pollitarts in storm water.
dischargess from construction activities. Instead, the provizions of this general permit that rsquirs
implsmenczation of Best Managswant Practices (EMPa) to control and abate the discharge of pollutants in
2ToTm water discharges constitute compliznce with BAT/BCT requirsments and with requirsments to achieva
warter quality standards. )

9. Discharges of RON-STOTS WATer mzy be necassary for the practical parformance and completion of cartain
consctrucrion projescts. Such dischbarges include, but are not limitad to: landscape irrigation of erosion
control -annru..pipl flushing and tesrting, strest washing, and dewatering. Such disclarges ars allowad
undear this general permit 20 long as they cowply with BMPs as described in rhe Storm Water Pollution
Prevantion Plan and they do not causes or contribute to viclation of any water guality standard.

10. Yellowing adoprion of this general pcmir..' the Regional Warer Boerds shall snforce the provisions of rhis

ze=neral permir including the momitoring and reporring requiremsnts.

1l. Tollowing public notice in accordance with State and Federal laws and rsgulsations, the Staze Water Board
in a public mesting held Mxy 14, 1992 heard and considarad all commants. Ths State Water Board has
prepared written responses to all significant comments.

ai. Tiis Srler is a FFDES permit in compliznce wirh Section 402 of the Clean Warsr Act (CWA) a=2 shall take
effect upon adopricn by tha State Warer Board.

13. This general perwit does nor authorize discharges of fill or dradged matarial regulated by rha U.S. Army
Corps of Enginears undar CUA Bection 404 and doas mot constitute a waiver of water quality certifiecation
under CWA Section 401. ' .

IT IS EEREBY ORDERED thar all dischargers who £ils a Notice of Intentr (ROI) indicating their intanticn to be
regulated under the provisions of this genaral psrmit sball comply with tha followlng: '

A. DISCBARGE PROHIBITIONS:

1. Discharges of marerial othar thas sctorm water, which are not otherwise regulated by a KPDES parmit, to
a2 BepaTata SLOTH BaWer SYSTer or watars of ths nation are prohibited, sxcepr as allowad in

Proviszion C.3.
2. Storo water discharges sha'l not cause or threatesn to cause pollution, contawinstion, or nuisance.

3. Storm water discharges regulated by this general permit ahall not contain s harardous substancs equal
To or in sxcess of a raportable guantity listed in 40 CFR Part 117 and/or 40 CFR Part 302.

E. RECZIVING WATER LIMITATIONS:

1. Stccz water discharges to may suriaze or ground water sr£all not adverzely irpact homen health or the

eOviTOmXMDT.

2. Szo-m water dischaTges soall BOU cause or contribure To a viclation of mny applicable water qualiry
scandards coccained it che Califzrzia Ozean Plaz, Ialace Surface Waters Plan, Zaziosed Bays and

Zstusries Plac, or the app_icable Peglomal Vater Boazrd's Baxin Plan.
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C. SPECIAL PROVISIONS POR CONSTRUCTION ACTIVITY:

1.

All dischargers must fils a NOI and appropriate fee for construcrtion acrtiviciaez conducted ar exch sire
ax raquirad by Atrachmant 2: Kotice of Inrsnt--General Instructions.

All dischargsrs must devalop and implemant a Storm Water Polluction Prevention Flan in :::ormén with
Saction A: Storm Water Pollution Prevention Plan (SWPPP).

Dischargeas of non-storm wazer are allowed only when necssszry for performance and completicn of
construction projects acd whars thay do not canse or contribute to a violstion of any watar qualicy
standard. Such discharges zuar be described in the SWPPP. Whersver feasible, alternatives which do
not rasult in discharge of non-storm water shall be iwplewented, in accordance with Sectiocn A.7 of the

SWEPPP requirements.

A1l dischargers must develop and implement a moniroring program and reporting plan in accordance with
Secrion B: Monitoring Program and Reporring hqnirunnt:.

A1l dischargers must comply with The lawful requiremsnts of xunicipalities, counties, drainage
discricrs, snd other local lg.c.n:i-n cagarding discharges of store wvarar to sepaTaia sTOTA sewer
systams or othar watercoursss under thair jorisdicrion, ineluding lpplic;abli requiressats in sunicipsl
STOT™ WaleTr BRnsgement programs dsvalopad to comply with HPDES p-rnitt isyuad by the Regicnal Water
Boards To local agencies.

All dischargers zmust comply with tha standard provizions and reporting raquiremants contained in
Saction C: Szapdard Provisiona.

The dischargar may ravoks (cancsl) zoverage ondar This genaral parmit by submitting to the State Water
Boerd certification, iz accordance with the signatory reguirements of Section C: Standard Provisions,
Ivems 9 aund 10, that coostruction activiry bas besn complerad, that all slsments of the SWPFP bave
been complutad, that constzuction and equipésn: saintansnce waste hsve basen dizxposed of properly, thar
the sira is in compliance with all iocal sTorm water managemant roguirements including
erocsion/sedizeat control requirements, policies, and guidelines. In addition, a discharger wmay revoke
(cancal) coverage under this general permit when ownership of all or a portion of tha projecTt hes basn
trxusfarred. The nev owner must comply with the provisions of Section A{2)(e) and B(3)(b) of this

_genaral parmit. The revocation should accowpany tha NOI £rom the naw owner when possibla.

This gensrtal permit will expire on August 20, 1997. Upon rsissusnce of a NFDES genaral permir by the
State Water Beard, dischargars szubjscc ‘To the rsissued genaral parmit may ba rsguirsd to fila a
ravised NOI.

D. REGIONAL WATER BOARD AUTBORITIES:

1.

folloving adopzioz of this general permit, Ragicaal UWarar Boards shall:

a. Implemen: t:ze provisioas of this general permit. Ioplementation of this gensral permit wmay
izzluda, bu: is not lizited o, reviewing SWPPPs, reviswing momitoring reports, conducting

complizace inspezTions, and taking enforcezant actiocs.

. Iasua paz=izs a3 tley deexm appropriate to indivicual dischargers, catsgories of dischargers, or
discharge-s iz a geographic area. Upon issuapce of such parmits by a Bagional Hatar Board, the

affected cischasgers shall mo longer be regulated by this gepazal percd:.

Regional Wazer 3oarcs may provide guicdazzi to dischacgers oo SYPPF azd Feoziicripg Progranm

izplezanzacics.
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3. Regiooal Watar Boards iy raguire diaschargers to ratain recozrds for mere than thrae yaars.
4. Regiomal Wazer Boards may require additional wonitoring and reporting prograzm Teguiremants.
CERTIFICATION

The undersigned, Ad=inistrative Asszistant to the Stare Vater Board, does heraby certify that the forsgoing is a
full, true, and correct copy of an crder duly and Tegularly sdopted at a mesting of the Stacts Water Rescurces
Conrrel Board held ca August 20, 1952.

AYE: V. Dor MHaughzn
Elisec M. Samaniego
Marc el Piaro
James M. Stubchmer

NO: None
ABSENT: Jobhn Caffrey

i
ABSTAIN: None

Haureey Marchd
Adwipisrrative Assistant to the Board

—



Section A: STORM WATER POLLUTION PREVENTION PLAN

Ob jectives

A Storw Water Pollution Preventiem Plan (SWPPP) sball ba daveloped and implemantsd for each conecruction
site coversd by this general permit. Tbe SWPFP shall be certified in accordance with ths signatery
raquiremencs of Standard Provision C.9. The SWPPP shall be developsd and amended, vwhen nacesssry, to masc

the following objectives:

a. To identify pollutant sources that may affect the quality of discharges of storm water associatsd wizh

construction acrtivity (storm water diascharges) froz che coastruction site, and

b. To identify, comsrtruct, and implement storm water pollution prevantion measurss (control practices) to
reduce pollutants in storm water diacharges from the coastruction site both during comstruction and

after construction is coxplatad.

L:rplrmmuticn Schedule

B. Tor corstruction activity cocmeancing on znd aftar Octobar 1, 1992, the SWPPF must be developad and

izplexented concuiTent with comancexant of constructicn acrivities.

b. Tor construction activiry commencing prior to and continuing bayond Ocrober 1, 1992, tha SWEPP musr ba
devalopad and implemenrted by Ocrober 1, 1992.

©. Tor sngeing consrruction activiry invelving a change of ounarship of property covarsd by this genera
per=iz, the nav ownser must accept and zaintain the sxisting SWPPP.

Availabiliry

Tha SWEPP? shall be kept on sita during constructiom activity and made available upon rsqusst of a
represantative of the Ragionsl Water Board aad/or local agency.

Reaguired Chingss

a. The discharger sball amend the SWPPP whenever there iz a change in construcrion or cparaviocns which
may affecc ths discharge of significant quantitias of pocllucants to surface waters, ground watars, ar
a punicipal separate srors sswsr systez. Ths SWPPP should also ba asended if it is in violarion of
agy condizion of thia general parwit or bas not achievad the general objective of raduocing pollutanrs

in storw water discharges.

L. The F-Q[iml Hater Board, or local agency with ths concurrencs of the Regiocoal Warer Board, may
reguirs tha dischargsr to amend the SWPPZ.

Source _deatificazion

The SWPP? 3hall p-ovide a descoiprtiocz of pozential sou-ces which are likaly to add significasnt quantities
oI colluzants To ITorm Warer discharges o which way result Iin npon-storm water dizchxrges from the

conszructioz siza. Tae SUPPP skall izeluzZe, at a2 mizizus, The following items:



b=

4+ »ap extending approxixsrely one-quarter mile bayond the property boundaries of the construction site
showing: the construction site, sucface water bodies (including known springs and \ntllndnll).
known wells, an cutline of off-site drainage areas that discharge into the constructiorn site, general

topography, and the anticipated discharge location(s) where the construction site's stoTs water
The requirements of this paragraph

discharges ro a mumicipal sTOr® sewer system or other water body.

zay be

b. A site

ipzludsd in the site map Trequirsd undar the folloving paragraph if appropriate.

wap(s) showing:

Location of control practices used during construction;

i.
ii. Arsas used TO atore soila and wastes;
$ii. Araas of cur and £il1;
iv. Drainage patterns and slopes anticipated. afrer major grading activities are coopleted;
v. Armas of soll ‘d.i::'uzba.n:u; |
vi. Suriace water locaticms:
!
vii. Areas of potential so0ll arozion where conrrel practices will bs used during comstrucriom;
viii. Existing and planned paved areas and buildings:
ix. iocations of post-constructicn =oatrol poactices;
x. An ourline of the drainsge area for each cn-site storm water discharge point;
xi. Vahicle storags and ssrvice araas; and
xii. Arsaz of existing vegatationm.

c. A marrarive descriprion of the following:

Toxic materials that are known o have been tresated, stored, dizposed, spilled, or leaked in

i.
significant quantitias onto the comstruction site;
ii. Pracrices To minimize contact of constructicn matarials, sguipment, and wehicles with storm
water; '
iii. Coostruction watarial loading, unloading, xad accass nfnn.x;
iv. Praconstruction control practices (if any) tc reduce ssdiment and other pollutants in storm
water discharges;
v. Eguipment storage, clsaning, and =aintensaoce areas;
by The decermination of wherher werlapds exist shell ba mecde by The persor wbc prupares the SWPPP apd zhall

not be binding upon any other person.

A
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vi. Hetbods of on-site storage and disposal of construction materizls; and
vii. Tc: oaxture of £1ll material and existing data describing the coll cn tha construcriem aire.

d. A list of pollutants (other than sediment) that are likely To be present in storm wacer digcharzes in
significant quantities. Dascribe the control practices (if diffarant from ltaz 6 below) appropriaca
to rsduce thess pollurants in the atorm water dischargas.

s. Az estimate of Tthe aize of Ehe construction sits (in acres or square feet), an sstimate of the ruaoif
coafficient of the constructicn site bafors and afrer constructicm, and an sstimats of the percsntsge
of Ths area of the construction site that is impervious (e.g., pavesent, bulldings, etc.) befora and

after constouertion.
f. A copy of the NOI.
Eroxion and Sadimant Control
The SWPPP shall include:

a. A dascription of scil stabiligation practices. These practices shall be designed to preserws existing
vagetation where fsasible and to ravegetats open arsas as scon as feagible aftsr grading or
construction. In develeping these practices, the discharger shall cousider; temporary seeding,
peTrmanent seeding, mulching, sod stabilirarion, vegetariwve buffer stripsz, protsction of triu. or
other scil stabilization practices. At a w=inimum, the oparator wust izplssent thass practices on all
disturbed arsas during the rainy seascn. )

b. A description or illustration of comntrol practicas which, to the extent feasible, will prevant a net
increase of sedimant load in storm vatar dischargs. In developing control practicas, the discharger
shall consider a full range of srosion and sedimant controls such as detention baxins, straw bale
dikes, »ilt fencas, esarth dikes, brush barriers, velociry dissipation devices, drainags swales, check
dazs, subsuriace drain, plpe slops drain, level sprsaders, storz drain izler protectiom, rock outlat
protection, sediment Traps, teaporary sediment basins, or other controla. ‘At a miniwmum, sandbag
dikas, silt fences, straw bals dikss, or squivalent coorrols practices are reguired for all
significant -iduloﬁ and downslope boundaries of the construction area. Tha discharger must consider
ailre-spacific and seascoal conditions when dasigning the control practices.

c. Control practicas to reduce the tracking of sedizent onto public or privats roads. These public and
private roads shall bs inspacted amd cleansd as nscessary.

d. Coatrol practicas to reducs wind arosion.

Non-Storaz Varer Manasgement

The SVPPP shall includsc provisions which sliminste or redoce =5 The sxtent feaszible the discharge of
cate=ials ochec- Than storm water to the zzorm sewsr systez ard/or -s:taiving wate-s. Soch provisions shall
ensurs, to thes extent fsasible, that no marerials are discharged ir quentities which will bhave an adversas
effect o3 TeceiTing watars. Materials orher than storn water That aTe discharged ahall be liscted along

with the sstizate? guanrity of the Cischarged mxrerial.
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Porr-Construction Store Watar Hanagewsent

The SWPPP xhal) describa the control practices to rsduce pollutants in storm warsr discharges afrer all
constroction phases have bean completad at The aite. These wust be consistant with all local
PO3T-CORETIUCTIiON STOFR WALAT MEDAgsBent raguirwmants, policies, and guidelines. The discharger wust
consider site-speczific and seascnal conditions wban designing the control practices. Operation and
zxintenance of ccotrol practices afrer construction ia completsd shall be addrassed, inmcluding sbhort- and

long-termn funding sources and the responsible party.

Waste Mansgemeant and Disposal

All wastes (including sguipsant maintensnce waste) disposed ar The xite or removed froe the sire for
disposal shall be disposed of in compliance with Federal, State, and local laws, Tegulations, and

ordinances.

Hiintsnance, Inspection, snd Repair

The SWPPP shall include maintensncs, inspectionz, and rspair procsdures To ensure that all grade asurfaces,
wallis, dums & structures; vagartaxtion, erosicn and sedimant conrrol seasures, and othar protactive
davicas jdentifisd in tha xirs plan are maintained in good and affective condirion and ars promprly

Tepalired or rescored.

Izraizing

Tha SUPPP shall include procedures to susure that all inspections raquired inm Saction B.4 of the B
Mopizoring Progras snd Reporting Requiremants of this general psrmit and maintenance and repair reguirsd
in Paragraph 10 of this Sectiocn mre dona by trainad psrsonosel.

L.ilt of Conrractors/Subcontractors

The SWPPP shall includs a list of all contractors {or subcontractors) responsible for implementing the
SWPPP.

Other Pil.n:

This SUPFP may incorperats, by rsfersnce, the appropriate slemsnts of othar plans required by loeal,
State, or Federal agancles. A copy of any raguirements incorporated by refsrsnce shall be kapt at the

constroction zite.

Public Access

The SWPPP is cotyidersd a report thar shall be available To the pudblic undar Section 308{b) of the CWA.
Upon reguaat by maubers of the public, tbe dischargar shall make svailable for review a copy of the SWPPP

eizher to the Regional Water Board or dirscrly to ths reguastor.

Preparer

The SWPPP sball inzlude the sigperure a=d title of The pe-soc :i:p:::x:‘.blu for preparation of the SWPPP and

include the date of initipl preparatiocs and sach acesd=ent, ZhaTezo.
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Seczion B: MONITORING PROGRAH AND REPORTING REQUIREMENTS o

Gansxal

Dischargsrs ere reguired to conduct inspections before and afrer 3Torm events and To zanually cercify thar

" They are in compliance with the genaral permit and their SWPPP. Octher than reporting incidents of

aoncompliancs, dischargers arzs 0ot raquired Tto submit Teports oo cartificarioms.

Regquired Changes '

" Tha Regional Water Board may requirs the discharger to conduct additicnal site inspectiocns, submit reports

and certificacions, or to parform sampling and anslysis.

Zgplementation

a. The requiremencs of this Secticn shall ba implemented by Octobar 1, 1992 or commebcement of the
construction activity. The discharger is respomsible for izplemanting these rsquiremsnts until
construction activiry is ccaplate.

5. TYor omgeing comstruction activiry involving a changs in cwnsrzhip of property covered by this generzl
perxir, ths new owner ust implemsnt the Tequirements of this Section concurrsnt with ths change of

ownership.

Site Insvecrions

Dischargars shall conduct inspections of the comstructior site prior to anticipared storm events and after
actusl storm events to idantify aress contriburing to a discharge of storm water associsted with
construction activicy and to evaluste wherther tontrol practicss to raduce pollurtant loadings identified in
tha SU?PP aTrs adsquate and properly implemantad in accordance with the tarms of ths general psrait or
whethar addirional control practices are nesded. A Trscord of the inspscTicns wust include tha dave cf the
Znspection, ‘The individual(s) who parformed the inspaction, and the observations.

Complisnce Certification

Each discharger must annually certify that its cesstruction activity is in compliance with the raquirementa
of this general pear=it and its SWPPP. This certificatien should be based upen tha sita inspactioms
“equired in Paragraph 4 of this Section. The first cerrification must ba cowplated by July 1, 1993, and
each July 1 tharsafcer. )

Noz==zoliance Reporting

Dischargers who cannot certify compliacca, in accordance with Paragrsph 5 of this Sectrior and/or who have
=a¢ othar insrances of poncompliancs, must norify the azprop-iate Regional Water Board. Tba notifications
s=a’) idancify the cype{s) of noncosplia=ce, dascribe the acticos pecessary to achieve cormpliance, and
i=z2 ude a tins schedule, subjec: to ths =océifications by the Rerional Warer Board, indicaring when
zcopliance will be achisved. KNooeompliance notifications must ba submirred sithin 30 days of
icenrification of 2eoacomplianca.

Mewlenes== Ragcoris

e ST

Zezorés of all i-sreztices, compliance cerzificatiocns, azd neoosmpliznce reporting ust. be reatained for a
—e-iod 2% a7 leasz three vexza. With the excepzior of ccoecTriliance repaTting, dischargers ere not

TgoviTes To SuZziT Taes=a TaccTls.
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Secrion C: STANDARD PROVISIORS YOR CORSTRUCTION ACTIVITY

1.

Dury ro Comply

The discharger wust coxply with all of the conditicons of this gensral persdt. Any parxit noncoapliance
constirutes a violation of the CWA and the Porrer-Cologne Water Quality Control Act and is grounds for

enforcemant astion and/or removal from genaral permit coverage.

The discharges sball comply with effliuent standards or probibitions astablished under Section 307(a) of
the CWA for toxic pollutants within the rime provided in the regulations that sstablish rthass standards or

prohibitions, even if this gensral permit has pot yet baen modifisd to ipcorporats tha raguirsmant.

General Parmit Actions

This "ln.tll permit may be modified, revokad and rsissued, or terminated for causa. Tba filing of a
-Teguast by the discharger for a genaral perxit modification, revocation and relssuance, or Termination, or

a notification of planned changes or anticipatad noncoapliance doss not scay anmy gsaeral parmit condirtioa.

1f any toxic effluant srtandard or prohibition (including any scheduls of compliance specified in such
affluent standard or prohibirion) is promulgavred under Bection 307(a) of the Clean Varer Act for a toxic
pollurtant which iz present in the discharge and thar standard or prohibiticn is mora stxingant than any
lixization on the pollutant in this genaral parmit, this gensral permit asbxll be modified or revokad and
reissusd To conforz to the rtoxic effluent standsrd or prohibition; and tha dischargers so norifiad.

Nasd to Bait or Reduce Activiry Not a Dafense

It shall nor be a defense for a dischargar in an sxforcemant action that it would have bsen necassary to

balt or readuce The perxicrrted activiry in order ro mainrain compliance with ths conditicns of this general
permic.

Duty to Hirigate

Tha discharger shall taks all rasponsible staps to minimize or pravent any discharge in wiclartion of this

‘genczal permit Which has a reasonable likelihood of adversely affecring human baalth or the envircosent.

Proper Oparaticn and Maintanance

The discharger shall at all Times properly cpsarate and mainrain any facilicies and syscems of treatmant
and control (and rslated appurtenances) which ars instrallad or nsed by ths discharger to achisve
compliance with the conditions of this gesneral permit and with the requirements of stors water pollutien
prevention plans. Propsr opsratiocn and maintenance also includas adequate laboratory controls and
appropriate gqualiry assurance procedures. P-oper operation and mainrenancs wmay requirs the oparation of
backup or auxiliary facilities or sixilar systems, installaed by a dixc).nr.;cr when pecassary to achieve
compliance with the conditions of this general parmit.

Proparty Rights
This general perzic doss mor coavay 417 property rights cof apy »ort, or asy sxclusive privileges, npor doss

it aurhoriza acy iziusy Ic private pTopesTy oF mny invasion of persomal Tighzz, nor any infringement of

Taderal, Staza, or local laws or regulatizns.
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Ducty to Provide Information

The discharger shall furnish the Regional Wacer Board, State Water Board, or USEPA, wirhin a ramzonable
time, 2any raquastad information to detarmine compliance with this general permit. Tha diacharger zball
also furniah, upon Taquast, coples of records required to ba kapt by this gsneral permict.

Inspection and Enrry

The discharger shall allow the Regional Watar Board, Stata Water Board, USIPA, and/or, in tha cass of
consrruction sites which discharge through a municipal saparats storm sawer, an anthorized raprexsztuciva
of the municipal cparator of the separate Srorm sawsr system receiving tha dischargs, upon tha
prassntation of credentials and othar documents ss may be requirsd by law, to:

. 3. Enrter upon the dischargsr’s premises ar ressonabls Times whera a regulated construction activiry is

being conducted or whers rscords must be kapr under the condirions of this ganeral pearmic;

b. BEave zccess to and copy at reascnabla times, any records that must be keapt under ths conditions of
this general permit;

c¢. Inspact ar reasonable times tha construcricn l’itlg and the Talsred erosion/sediwent comtrols; and
d. Sample or monitor st fnscuubl- times for zhe purpose of ensuring geosral permit cc-;lhu:-.
Signartory Requirsments

2. All Notices of Intent sobmitrsd to the State Water Board shall bs signsd as follows:

1. TFor a corporationi by a rwsponsible corporate officer. For the purpose of this aecrtion, a
Tasponsible corporats officer means: (a) a prasident, sscretary, treasursr, ©r vice presidenr of
ths corporation in charge of a principal business funcrion, or any other perscn who parforms
similar palicy or decisicn-makiag functions for thae corporation, or (b) the mansger of tha
construction activity if authority o sign documants has besn aszigned or delegated o tha manager

in accordancs with corporats procaduress

2. Tora parmcr;hi;; or sole propristorship: by a geperal partner or the propristor, respsctively;

ar

3. Tor a municipaliry, Stara, I-dl.ral. or other public agency: by esither a principal sxecutive
officer, ranking elacred official, or duly aurhorized represantacive. Tha principal axecutive
vfficer of a2 Federal sgsncy ipcilvdes the chief exacurtive officer of the agency or the senior
exscutive afficer baving tasporsit-lity for the overall operacions of a principal geographic umit

of the ageacy (a.g., Reglonal Adfnisrrators of USEPA).

3. ALl storc water pollurion preventicn plans, reports, carciZieations, or othar ipformarion required by
the geansral psroit and/or reguestsd by the Regional Warer Soard, State Hater Board, USEPA, or tha
local s=orm wacer managsmant agency shall be signsc by a pe-son describeZ above or by a duly

auzhorized -apresentativa. A pecsoa is a duly authozized repraessstacive if:

1. The aurte-izatica is mxde in writicg by a parscz described above and ratained ax part of the

SWFPPP;
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2. The authorization spacifies either an individual or a positicn having responsibility for the
ovarall operation of the construction activity, such as the positicn of manager, ocparator,
superintandant, or positicn of equivaleant responsibility or an individuosl or position having
ovarall responsibiliry for environmental wmattars for the company. (A duly auntborized
Tepragentative may thus be saither a pamed individual or any individual ecrupying s namad
position.); and ‘. ‘

3. 1f an authoriratica is no longer accurate bacause a differant isdividual or position has
Tesponsibkility for the owarall oparation of the construction sctiviry, a paw authorization wust be
attachad to the .SUI’PP prior to submircal of any reports, information, or certifications to ba
signad by the authorized rspresenzative. )

Cerzification
Any parson signing documents undar Provision 8 shall make the following certification:

"1 certify uoder penalry eof law rthar rhis document and all atzachments wers presparsd under wy
dirscticn or supervision in accordance with a systenm dssignad To assure that gqualified parsonnal
properly gathar and avaluate the information submitrsd. Easad on wy inquiry of the person or parsons
who manage The aystanm or thoss parscos directly responsible for gathering the informstion, the
information subzitted is to the bast of my knowledge and belisf, true, accurate, and cowpleta. 1 ax
_avare that thare are significant penalties for submirring false informatica, inocluding tbe possibiliry
of fips and imprisonwent for knowing viclaticns.®

Anticipated Noncowpliance

The discharger will giwe advance notice To the Regional Water Board and local STOIE Water mansgamant
agsncy of any platned changes in the coastruction acriviry which may result in noncosplisnce with ganeral
perxit requiramants.

Panalties for Yalsificarion of R.p&:s.

Saction 309(c)(4) of. tha CRA provides tha: any psrson who knowingly.makaz any falss material statement,
represantation, or certification in any racord or orther document subwitted or resquirsd To be maiuntained
under this geparal perxit, including reports of compliance or noncompliance shall, upon conviction, be
punished by a fine of not wors than $10,000 ar by imprisomnment for not more thar Two ysars or by both.

0il and Hazsardous Substance Liabllicvy

Hothing in This general permit shall be construed to praclude the instituticn of any legal actiom or
relieve tha discharger from any resporsihilitiea, lisbilitiesx, or penalties to which the discharger is or
xxy be subjsctr undsr Secticm 311 of the CHAL

Severability

Tba provisions of this gensral parmit are severabls; anz, 1if any provizicm of this genaral parmit or the
lp'plié.a:ion of any provision of this gexeral perxit to mny circumstazce ix held Invalid, ths applicatien

of such provision To other circumstances ard the ramairder of this gemeral perxit shall not be affsczed

tharsby.
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Reopenar Clause

This genaral parmit way be modified, revokad and reizsuad, or tersdinated for cause dus to presulgerion of
smended ragularions, receipt of USEPA guidance concarning regulated activities, judicial deciszicn, or in
accordance with A0 CYR 122.62, 122.63, 122.64, and 124.5.

FPenalries for Violations of Parxit Conditiocns

a. Section 309 of the CWA provides significeat pesalties for any person who violates a permlr condiriom -
implemanting Sections 301, 302, 306, 307, 308, 318, or 405 of tha CWA or any permit condirion er
lixiration iwplesanting any such section in a parsit issued wnder Section 402, Any person who
violates auy psrmit condiricn of this genaral parmit is subject o 2 civil penalry moOT To axcesd
$25,000 par day of such viclaricn, as wall as any othar appropriate sanction provided by Section 309
of tha CRA.

b. Ths Porter-Cologne Watar Quality Control Act also provides for civil and criwine]l penslries which in
scma cisss ars greatsT than thoss under the CHA.

Availability

_L copy of this genaral perxit shall be maintainsd at ths constwueticom sits during comstruction activiry

and be availabls to opasratiny persconsl.
Transfars

Thias geperal permit is pot tTansferabla. A paw owner of an ongoing constructicn sctiviry must subxitc a
EOL in accordance with the requiremants of this general perxit to be morhorized to dischargs uzdar this
genaral perwit. An ownar who sells property coverad by this gensral permit shell ianforam the pew ownar of
the docy to file = KOl and shall provide the new owmer with a copy of this gensral perxdirc.

Conrinnaricn of Expired Perxit
Thia ganeral perzit continuss in force and affect until a nev general parmit is issued or the Stats Watar

Board rascinds this gensral parmit. Only chose dischargers authorized to discharge undar the expiring
gensral perxir ars covered by rthe continued ganaral permic.



Attachment 1

STATE WATER RESOURCES CONTROL BOARD

P. O. Box 100, Sacramento, CA 95812-0100
Legisiative and Public Aflairs: (316)657-2390 Clean Watar Programs information: (816) 739-4400
Water Quality information: {816) 657-0687 Water Rights Imlormation: (816) 657-2170

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

NORTH COAST REGION (1) CENTRAL COASTREGION(3)  .LAHONTAN REGION (§)
5550 Skylane Bivd. Suite A 81 Higuera St., Suite 200 2092 Lake Tahoe Boulevard, Suite 2
Santa Rosa, CA 95403 San Luis Obispo, CA 83401-5414 South Lake Tahoe, CA 96150
- (707) 576-2220 A (805) 548-3147 (916) 544-3481
SAN FRANCISCO BAY REGION (2) LOS ANGELES REGION (4) Victorville Branch Office
2101 Webster Street, Ste. 500 101 Centre Plaza Drive Civic Plaza, .
Ozkland, CA 84612 Monterey Park, CA 81754-2156 15428 Civic Drive, Suite 100
(510) 464-1255 _ (213) 266-7500 Victorville, CA 92392-2359
. CENTRAL VALLEY REGION (5) (5109) 241-6583 .
- 3443 Routier Road, Suite A COLORADO RIVER BASIN
it _g—y i Sacramento, CA 95827-3038 REGION (7)
, (916) 361-5600 - 73-720 Fred Waring Drive, Suite 100
: Paim Desert, CA 92260
ey SV ;ﬁ";::a AZ;!h °2'°e (619) 3467491
LADEEN
ot Frosno. CA 3726 SANTA ANA REGION (8)
, 1 Towma - : (209) 445-5116 2010 lowa Avenue, Suite 100
1 s | Vi Riverside, CA 92507-2409
S o SRS
' 7S] Recking, CA 55002 SAN DIEGO REGION (9)
e Gy " (916) 224-4845 9771 Clairemont Mesa Bivd. Ste. B
g Yoo PESAYS : San Diego, CA 82124
» (619) 467-2952
> o & -
‘Qt nan o*‘{b TuoLLASE \
uutmaco A 3 It . e N\, i
A 5. STATE OF CALIFORNIA
m & i -~ Peta Wiison, Governor
el ‘ \ CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

James M. Strock, Secretary




Attachmant 2
ROTICY OF DyTxxT (B01) TO COeriY WITH THX THZ=E
OF THX CEXERAL F¥Ie(dT T0 DISCHARLY STOEN WATER
ASSOCIATYD WITHE COESTRDCTION ACTIVITY

CEXXRAL IXSTRUCTIORS

o Moust Sohwdr

Dischargas of storm water associszted with constructicn activity (storm water discharges) that resulrs in the
diarurbance of five acras or nors of total lapd area or which is part of a largsr cowmmon ares of developmenr or
s2ls wust be parmitted. Construction activity izcludes clsaring, grading, excavsticn, eod raconstracticn of
exiszring faciliries involving removal sand replacement. Construetion activity doas not include rourine
maintenancs Tvo mainrtsin original line snd grads, bydraulic capscity, or origine]l purpose of the faciliry.

The owner of the land whers tha cocostruction activity is occurring is rasponzibla for obraiining a parxir.
Ovnars may obrain covarags undsr rhs Gensral Storm Water Permit to Dischargpe Stozm Water Associated with

truction Acriviry (General Parmit) by £iling a POI in accordance wich rhe following instrucrions. Covarage
for construcrion activity conducted on sasemants (e.3., plpelioa comstruction), ©r on meerby proparties by
sagreement ©r peramission, shall ba cbtained by the entity respeoaibla for tha constructicn activiry.

Consrrortion Activiries Bor Covared by Thia Ceanarnl Perxir

Storm water discharges in rthe Lake Tahoe Hydrologic Unit will bs rsgulatad by a separata parmit(s) adopted by
The California Regional Water Quality Control Board, Labontom Region, and may not ssek covarage under the State
Vater Zoard’s general permit. Storm watar discharges on Indian lands will ba regulated by tha U.S.
Environsentsl Protecrion Agsncy.

Eharm to Apply

The NOI should be mxiled to the Stmte Water Rescurces Contrel Board at tha £ollowing addrass:

Stats Hater Resources Control Board
Division of Water Quality

Atrn: EBtora Water Permir Umir

P.0. Box 1977

Sacramenco, CA 95812-1977

Woao to- Apply

Ownars of ongoing constructicn must £ile a ROL, aloang with the appropriate annusl fes, by Saptsmber 30, 1992.
Owners of pew construction (thoss baglnning constructicn after Sepreamber 30, 1992) wuat file a ROI prior to the
comsencemant of constructiocn. Yor ongoing coostruction activity involving a change of ownership, the new cwner
wust sobmit a pew NOI wirbin 30 days of the date of changs of ownarahip. Preferably, the KOI should be sentc

with the Tevocaticn prspared by ths previcus owmer.

Yons

The curreat annual fee is $230.00 for each coustzuctice sits which Zischazges icto a wuricipal separace stors

sever systax ragulzted by an areswids urbar stora watar permit azd $500.00 for all other construzcion gites.
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Complating thee ¥OT

Completicn and subedcral of the arrached ROl (Form ROI-2) is required To gain covarage under the gensral

permit. It wusr be complately and accurataly filled out. 4 coostruction site will be copaidered ro be covaraed

by the genaral parxit wpor filing s complete and accurats KOl and submitting tha approprizte annual fee. Upom
receipt of the NOI and fes, each discharger will be sent a lerter contaiping the discharger’s idantificarien

puzber.
Qnesticcs?

1f you bave any questions on completing the NOUI aftar reading the following line-by-lims instructions, please
call us at (916) 657-1146.

FOl—— EY LINY TRSTRUCTIONS

" Tha ¥OI consists of two parts--a KOI !oﬁ (Forn N0I1-2) and a site map. Pleass typs or print whan complering
ths NOI Tora and site map.

Mark ocns of the three boxas at ths Top portion of the ROI. 'Ch-ckbuzlﬂth-mlilbcin;cutpl-udtnr
ongoing construction, box 2 if the coostrucrion site is nev {coamencing oz or after October 1, 1992), and

box 3 if the ROI is being subwitted ro report changes for a consrrucrion site alrteady coversd by tbe general
psrzit. An exxzple of a changs that warrants a resobmiroal of the FOI would be a change cof ownsrship of the
construction site. Complets only those porzions ©f the ROl that apply to the changes (the MOl must always be
signed). If box 3 is checksd, the WDID Ro. must ba included.

SXCTIoE IO

Enter the owner of the construcricn site's officizl or legal nama, addrass, contsct perscn, and concact
parscn’s title and telephone mumbar. .

SECTION T1—CONSTEDCTION £ITE TEFEDMATION

In Part A, snter the pame of the develcopar (or general coatractor), official, or legal nams, address, contact
and contact psrson’s title and talephons nuxber. Tbe contact perscn should be ths construction zite

peTEOD,
:c:pl-taiy faw{liar with the construcrion site and charged with compliance and oversight of the

BADAgET
general permit.

B, enter tha sddrsss, county, and telephone pumbar (if any) ol the construcrion site. Coostyuction
do DOT have a streset address =us: attach to the KOl a legal descriprion of ths construction sita.

In Parc
sites rhat

In Parz C, indicate whatbar the comstructior site iz part cf a ilarger common plan of developmsntr or sala. Yor
axazzis, icdicata yes if tha construction sztivity is occuring on a TWo-acra site within an indastrial park

Zevelopwant of greater than fiwe acraa. 1f the construcrior site is pact of a largsr coacon plan of

davelopoent oT sale, paoe the ccaecca plan (e.g., XIZ Estates, ABC Industrial Park).

= Parz D, indicsare the constructicn cozmencenent daTe (tqnth, cxy, year). “hen rthars i3 a changa in ownarship

of zhe properrty tha: requirsz a new NOI, the cocszruction cormencepant date should be the date of the change iz

owpership.

Iz Pazc I, indicate whan the construction is expesTed To be cosplered.

T =



.

mmemm

To contimua coverage under The genaral parsit, the annval fxa xust ba paid. Uss this sscrion to indicace

whbarher the srmual fas iovoices ahcould ba sent to the owner, developsr, o7 othsr party {(include address).

SICTION TV—RECXTVING WATER THNRSITION

In Part A of this sectiom, The cwnar is raguirsd to indicate whather The construction zite’s storn watar runoff
dischargss To a separaTe STOID sswer system, directly to waters of the United Ststes, or indirectly to waters

of the United Statss.

" Dischargss to SEpATATE STOTR SeWsT SYsTem: are Thoss that discharge to a collsection system oparated by
wuzicipaliries, flood com:r'nl districts, urilivies, or similar enrizies. Storm water discharges dirsctly ro
vatars of the Inited Stares will typlcally have an ocutfall structure direezly f£rom the faciliry to a river,
creak, ocean, etc. Indirset discharges are those thar may flow ovar adjscent propartiss or rights-of-way prior
to discharging to waterz of tha United States.

Regardlass of péint of dischargs, tha mrn,n- =ust daterxips the closest ricelving water for the construcrien
site's storm water discharge. 1f dischargs is To a separats storm sawver rystem, the owner of that system
should imow the receiving wstar. Ths name of the Tecelving water of a dirsct discharge should be easily
available whils the receiving water of an indirect disckarge may raquire soss sffort to idantify. _

SECYIR V--TIPX O CORSTIDCTION

Indicats the type of comstructicn taking place. Transportation should be checksd for the comstrmction of
roads. Uriliry should be checked for inszrallscion of sewar, wlectric, and talsphons systems.

SRCTIOE VI—MATZRIAT. HAMDCIBC/MAKRCEMENT PRACYICES

Part A of this section requires identificavion of the type(s) of materials stored and hendled ocutdoors. 1f
naterials ocher than those listsd are maintained on site, pleass check "orher” and describe tha typs of

waterisl.

Part B of thals section requasts information on pruposed managemant practices to raduce pollutants in stom
watar discharges. Check ths spproprixte catagories or 1ist othar conotrol measures you will uese ar your

coostroction site.

SECTION YIT-—SITX DIOrReATToR

List the size, 1= acrsa, of the facilicy acc the percentsge cf toe ziTa that is impervicus befors construction

azd after comstruction i3 cosplered.

ST VIII--EFCTLATORY STRATUS

Indicate whsches *Se constzuciion size's erosio-/sediment coptrol plan musl be =wviewved and approvad by a local

agercy. 1f yws, iZeccify the pame =7 the lccal agsney.
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SECTICN IX—-CXXTIYICATION

This section must be complsted by the owner of the coostruction site. The certification provides for

aszurances that the KOl and site mep were completsd in an accurate and complete fashion and with the knowladge

that panalries sxist for providing false inforsatien. 1t also requires the owner to certify that the

. provigions in the geparal permit will be complied with.

" The NOL must be signed by:

For a corporation: a responsibla corporate cofficer (or suthorirzed individual).
ZTor a partnership or sole proprietorship: a general parroar or the propristor, reapsctively.
For a municipality, Scate, Federal, or otber public agency: aithsr a principal exacutive cvificer, ranking

elacted official, or duly authoriszed representative.

SIYE My

Provide a “to scale" drawing of the constructicn sits mnd irs immediste surroundings. Includs as much decail
2bovr The eomsrrucrion sits as possible. AT a winiwea, sbow sxisting and proposed buildinga, rocadways, storm

water collection and discharge points, a north arrow, and the namas of adjacent streits.
1



State Water Resources Conuol Board

NOTICE OF INTENT
TO COMPLY WITH THE TERMS OF THE
GENERAL PERMIT TO DISCHARGE STORM WATER
ASSOCIATED WITH CONSTRUCTION ACTIVITY (WQ Order No. _92-08-DWQ )

1. [ Ongoing Construction

MARK ONLY 2. 0 crangs of inormaton
ONE [TEM 2 [ New Construction WOID#___
l. OWNER
Name Contact Person
N NS U AN S N U (NS N N (SO AN HNN N (NSO (U (SN NS DU (SN SO SN N O SN N S O G S S WU N N N U U A A R O I O N
Local Mailing Address , Tide
SR TS VU RO NS U N TN NN N U N U S N N OO S SO N B S 1 Lot I T A | N S N S N NS B I N A
City State | Zip Phone
iLllilJ_lll!lJJJLilllll | | I N O A ol A S S LI T Lol D D I L8 IO IO I S |
11. CONSTRUCTION SITE INFORMATION
A. Developer ’ Contact Person

N Y SN (S S N U (SO (N N N UM (NN SN NS SN U N N NN NS (U U U A N DS B | | I SN NS U D NN (S N RS N N O N N
Local Mailing Address Tite

N NS U VS SN T VRS SN U NN N NN AN VU SR N N U N N Y | | I | | S | | S S D D N I S O D O |
City State | Zip Phone

J RN S VN N N N VNN OO N N A N O O T A | 1 [ N N ol TS N | L =1 1y =11 71 11
B. Site Address : County :

llllll!llllJJJinglblll 1 | I O S 11 1 1 | I IS NS N A O O A S A |
City 'State | Jip Phone

L U SR U O NS SN U O U U I N N e T L1 CIA | B N S Lcd A S I =1 )=y 1)
C. Is the construction site part of a larger common plan It yes, name ol plan or development

?
of development orsale ? [J Yes [ No JE TR TN TN T N YO SO YO N N O A A A O 0 A 0 A A O A
) MMDDYY MMDDYY
D. Construction commencement date E. Projected construction completion date
: S SO N U A N A  H N S O A

lll. BILLING ADDRESS

Send to: Name

S S TSRS (N (VU U NS O AN NN AN SN NN [N AN U NN O (NN NN SUNER A N NN NN A N A e
U} owner [0 DEVELOPER [ Waiing Address '
D OTHER(Entarinfor tion ClI | S N N I N [ N N ANV (NN O N S WO W SN A N A N | sém z]( |
at right) y p
{ S N I S O N DO N O N NSO S S J N S O A S A A { L 1 { t=—1 f |

IV. RECEIVING WATER INFORMATION
A. Does your construction site's storm water discharge to: (Check one) _
1_DSmn'nd’a.nsystam-Emersystamownersname | AU S NSNS NS S T S T R O N SOOI N O T OO T O e

2. D Directly to waters of U.S. (e.q., river, lake, creek, ocean)
a. | Indirectly 10 waters of U.S.

B.Nameofdosestreceivmgwalefl I A S I B AR R

U S T I A T W

B S N N I |

STATE USE ONLY
W}DID: S ....l ]. o
1

| Otder Numpar:

‘| Regional Board Offica: .| Date Permit Issued: -

: [
L P
NPDES Permit Number:
CA '

Ft_o Amount Recelved: Date NOI Recelved:

s




V. TYPE OF CONSTRUCTION ( Check all that appty) |

- 1.2 Residental 2.3 commerdal 3.0 industial 4.0 Reconstuction 5. (] Transportation

6. L vty 93, [ Other (Please List)

S N N T SN SO SN [ O L T N S A T ES S U S NS VO I T S O

VI. MATERIAL HANDLING/MANAGEMENT PRACTICES

A. Types of matsrials that will be handied and/or stored at the site: (Check all that apply)
1.0 soivents 20 metal . 3. Patroleum Products 4.1 Piated Products

50 AsphalvConcrete 6.0 Hazardous Substances 7.0 Paints 8.L1 Wood Treated Products

59.( Other (Pisase iist)

{E R S N S NN U NN N U O S NN T OO O SN N S S S T N OO S W I

B. identity proposed management practices to reduce pollutants in storm water discharges: {Check all that apply)

1. O civwater Separator 2. (1 Erosion Controis 3. [ sedimentation Controls 4.1 overhead Coverage

5. L) Detention/Desittation Pond 99 (] Other (Pleasa Est)

S (N (SN NS S N N U N NS NS (N EESVOR VN A O VU N S0 P O VU S N S O A
VIl. SITE INFORMATION
A. Total size of construction site: B. Percent of sita impervious: (Induding roottops)
Acres Betore construction % After construction %

Vill. REGULATORY STATUS

Is the site subject to a locally approved erosion/sediment control plan ? D Yes D No

S WU N NS RO A WA N S U A S JUI IS S N ENU [ (NN U N N U NS S W NN (N N N B

If yes, name of local agency

1X. CERTIFICATION

| certity under penatty of law that this document and all attachments were prepared under my direction and supervisioj
in accordance with a system designed to assure that qualified personnel property gather and evaluate the informatior.
submitted. Based on my inguiry 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. | am aware that there are significant penalties for submitting false information, including thi
possibility of fine and imprisonment. In addition, | certity that the provisions of the permit, including the development
and implementaticn of a Storm Water Pollution Prevention Plan and a Monitoring Program Plan, will be complied with.

]_

Printed Name: ‘

Date:

Signature:

Tide: : i
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DEFTINITIONS

“Bast Mansgemant Practicas” ("BEHPs®) mesns schedulss of amctivitisa, prohibitions of practices, sainrecance
procadures, and other managemant pracrices to prevent or reduca the pollurion of waters of tha Unired
States. BHPs also includs trestnent requirenents, opsrating procsdurss, and practices Tto control sita

Tunoff, spillage or leaks, waste disposzal, or drainags from raw metarial sTorags.

"Clean Water Act” ("CWA™) means the Fedaral Water Pollerion Control Act snmcted by Public Law 92-500 aa
amended by Public Laws 95-217, 95-576, 96-4B83, and 97-117; 33 USC. 1251 et seq.

"Construction Site” i1 tha location of the comstruction activiry.

"Non-Storm Watar Discherge™ mezns any discharge to storm sewar systems thet is not composad entirely of
STOTm water axcspt dischaTges pursuvant to a NPDES Permit and discharges resulting fzrom fire fighting

activities,

"Significant Marerials™ includes, but is not limired to: raw waterials; fuels; materials such as
solvents, detsrgants, and plastic pallers; finished marerials such as marsllic products; rav matesrials
used in food processing or production; bazardous subscinces dszignated under Section 101(14) of
Conprebensive Envircraantal Responsa, Compsnsaticn, and Lisbility Act (CERLCA); any chsmical the facility
iz rsgquired To raport pursuant To Snéticn 313 of Title IX1 of Scperfund Amendments and Reauthorization Act
(SARBA); fartilixara; pesticides; and wasta produoctr such as ashaes, slag, and sludge that have the
potantial to be relessed with storm wvater discharges.

"Significant Quantities™ is the volimsa, concentrarions, or mass of a pollutant in storm water discharge
that can cause or threaten to causs pollution, contaxdsation, or nuisance; adversely impact human hsalth
or the exvircoment; and cause or contribute to a viclarion of any applicable water quality standardas for
tha recsiving wacsr. '

"Storm Yater™ means storm water runc i, snov melt runoff, and surface runcff mnd drainage. It excludes

infilrrarion and runcff from agriculrural land.

"Pollurion”™ maans "the man-made or zuz-indocad alternation of the chexdcsl, physical, biclogical, and
radiological integzity of water®. [Clsan Watar Act Secrion 3502(19)). Pollution azlsoc means ™an
alteraazion of cha quality of tbe waters of the scate by waste to a degrae which unrsascnably affects
either...tha watars for beneficiasl tsss...or faciliries which serve thase benafirial uses.™ [California

Wazer Code Seczion 13030(1)]

"Contsri_ aticn”™ means “an impairzent of the gqualicty of the watars of the state by wasts To a degres which
crszT2s a hazard to the public health throuvgh poiscming or throuogh the spread of disease ... ipcluding any
eguivalant effect resulring from -z diszposal of waste, wherther or not watars of the state are affascred.”

[Califcznia Watar Code Sasction 13050(x)!

“Neisarce” meacs "snythicg wbich waets all of the following reguirewents: (1) is Znjurious to bhealth, or
iz indazent or offensive ro The senses, o- arn obstructioc to tha Irss use of sroperTy, 20 as to intarfere
with che comfortable enjoycsnt of l:ie and proparty; (1) afzects a2 che sapx Time an antire comminity or
nmigkborhood, or any considerable nimbar of parscns, alriocugh ths exTenT of the annoyancs or damage

inflicted upon individuals =aj be uvnequal; (2) occurs during or as a3 Tesulrt cf the treatment or disposal

0f wastas.” [Califormia Warer Coce 3eczios 13030(m)]

"Iocal Agency® Tsans any agency zhat s Imvolved with providizg reviswv, approval, or ovesaight of tke
consrrecrion sites’ {a) cosstracrion actiwity, (b) erosion and sedizent coatrols. oc (c) storm water

discharge.
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APPENDIX B

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.

1t is impossible to cover the full 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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[ REVISIONS DATE

NOT attached?
[ ] Yes

w1 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

Project Owner:  NOI PACKAGING. INC.

County: CONTRA PERMIT

Contact Person: S.W. RUNOFF Phone No. (213) 555-1212

Zip Code: 99999

Owner’s-Mailing Address: Street Address (or Equivalent): 999 INDUSTRY BLVD.

City: ANYTOWN

[/ ] Identify respomnsible personnel: '

[‘/ ]Implementing and revising the SWPPP:  S.W. RUNOFF

[\/ ]Inspecting equipment: M. POOL

[v/ ] Regular inspections of BMPs: 1. C. PROBLEMS

[t/ ] Training employees about BMPs affecting their job: U. C. FIXES

County: CONTRA PERMIT  Zip Code: 99999

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

CONTACT PERSON

NAME DATE WORK BEGINS | DATE WORK ENDS
ABC General Contractor Geo. Foreman 10/15/92 . 9/1/93
XYZ Electric U. R. Sparks 3/10/93 6/10/93 '
DEF Mechanical C. R. Gear 2/1/93 7/1/93
Dirt Excavation E. Mover 10/15/92 12/1/92
Flowers Landscaping Fred Flowers 7/1/93 9/1/93




Worksheet 2. Project Site Map Requirements

Please Check the Boxes, and provide supporting information as requested:
[\/ ] Topographic Base Map Attached? Map shows:

[\/] An area extending one-quarter mile beyond the property boundaries of the construction site:
See Location Map on Project Construction Drawings.

[‘/ 1The boundary of the construction site. Construction Area = __12 _ Acres

[1/ 1 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 comstruction site.

[\/ 1Site maﬁ(s) attached? Maps show;

[1/ } Temporary storm water structures used dﬁring construction.

[\/ ] Areas used to store soils and construction waste.

[t/ 1 Areas of cut and fill.

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

[v/'] Areas of soil disturbance.

[\/ JLocations of potential soil erosion requiring BMPs during construction.

[\/ ] Existing and proposed paved areas and buildings.

Existing Area:_0  percent Qf 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.)

[\/ 1 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. See Hydrology Report for Project, Page 25.

[/] Any vehicles storage and service areas. NONE

[\/] Areas of existing vegetation.

Construction Handbook B-3 March, 1993



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/forming, welder.

[t/ ] Describe construction material loading, unloading and access areas/activities:
All construction materials will be delivered to and stored on pallets in a bermed area
staging at the northwest corner of the site (except concrefe and asphait roofing, which will
be used immediately spon delivery to the site. o

[t/ ] 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 bermed 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 bermed 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

[\/ ] 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.

[z/] List materials/waters other than storm water which will flow from the site during dry weather,

the approximate amount of flow, and methods for preventing other dry weather flows:
No dry weather flows/discharges will be generated on-site by this construction project.
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A Worksheet 4. BMPs for Contractor Activities

o s .

" _ '

5 Provide a list of BMPs selected to reduce pollutants associated with contractor activities (see Worksheet 3). For each BMP selected, identify
e the pollution(s) of concern (see Table 1.1). Attach modified BMP fact sheets and/or appropriate information for the BMP sclccled (See

5 Chapter 4, BMPs for Contract or Activities.)

= Construction Materials Waste Vehicle & Equipment

§ Practices Management Management Management

End

Contractor Activitles | ca1 | caz | cas | caw | cant | canz | cae | cant | cann | cans | can CAX | CAMN ca3n | Primary Pollutant(s)
{(Worksheet 3) of Concern

1. Toxic material on-
sile

2. Construction \/ / / v v | See Worksheet 3
malerial equipment :

& vehicles in
contact with storm
waler
- 3. Material loading, v Ve VYarious Building
. unloading and Maferials
tn access (Floatables)
areas/activities

4. Equipment \/ / Fuels, Oil, Grease,
storage cleaning, Hydraullc Fluids
and maintenance
areas/activities .

5. Slorage and v v v Yarious Building
disposal of Materials
construction Floalables}‘,
malerials (on-site oncrele, Asphalt
and off-site) .

NOTE: Modified BMP Fact Sheet CA10 is included as an example. The Complete SWPPP would include other modified BMP Fact Sheets.

€661 ‘yaley




‘Worksheet 5. BMPs for Erosion and Sedimentation Controi

[ 1 Describe the source and composition of 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 contro] are placed.
This map should be updated when BMPs are 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 BMPs FOR EROSION &
/ BMPs SELECTED . SEDIMENTATION CONTROL

SITE PLANNING CONSIDERATIONS

Scheduling

\/ Preservation of Existing Vegetation | Existing tree, vegetation along Minor Creek

SQIL STABILIZATION
Seeding and Planting Final site stabilization of slopes, site periphery
Mulching

PHYSICAL STABILIZATION

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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/ BMPs SELECTED

DESCRIPTION OF BMPs FOR EROSION &
SEDIMENTATION CONTROL

VELOCITY REDUCTION

/ Outlet Protection

Prevent stream erosion from high velocities at pipe outlets

Check Dams

Slope Roughing/Terracing

SEDIMENT TRAPPING/FILTERING

\/ . 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.1.%s

Sediment Trap

\/ Sediment Basin

Sedimentation for most site runoff before discharge to Minor
Creek

Construction Handbook
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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.

/ BMPs SELECTED

MAINTENANCE
RESPONSIBILITY

FUNDING SOURCE
FOR O&M

e —
= m—

TREATMENT CONTROL BMPs

Infiltration

Wet Ponds

Constructed Wetlands

Vegetated Swales and Strips

|/ Extended Detention Basins
(T o be constructed where sediment
basin is located during constiuction.)

NOI Packaging will contract
for maintenance services

annually

NOI Packaging will pay for

all maintenance costs

i

Media Filtration

Oil/Water Separators and Water Quality
Inlets

Multiple Systems

SOURCE CONTROL BMPs

\/ Inlet Stencilling/Employee Education

Anytown O&M crews will
stencil and provide brochure

to employees

" Restendl every 3 years,

regular Anytown O&M
activity

/ Prevent Ilicit Connections

Anytown City inspectors will
check drains before issuing

occupancy permit

Fee for occupancy permit

covers Inspection cost.

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.

Cohstruction Handbook

March, 1993




Worksheet 7. Monitoring, Inspection, and Maintenance Plan

[/ J 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 1/3 of the total available depth.

* Any silt fence/inlet protection washed out or otherwise disrupted will be replaced or repaired
within 48 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.

[/ ] Annual Inspection:
Inspection will eccur about October 10, when site clearing is complete and all ESC measures
are installed.

[r/] 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.

[J ] Post-storm Inspection:
Each BMP will be closely inspected within 48 hours after each rainfall of 0.5" or more.
BMPs will be checked for 1) structural integrity; 2) sediment accumulation greater than 1/3
total depth of BMP; 3) evidence of excessive sediment downstream of the site; and 4)
evidence of other construction materials washed. off-site..

[/ ] Describe tzining 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 special follow-up inspections for further training.
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Certificadon

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 S. W. Runoff ' Title Environmental Coordinator

October 1, 1992

This SWPPP was prepared by:

Name S. W. Runoff Title Environmental Coordinator

. e , 1992
Signa ) Date October 99
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[rt-4d 300QqPUEY UOJINDSUCD)

£661 ‘garepy

Yo

)
MRIOR 3TREET: ' '

e T

T

FOLIAGE.

LWATS OF
DISTURBED AREA
STAGING AREA —

—— 8T0cK PLES
' WASTE
" CoNTARMENT

/

g
4
g !

\

Y LIMITS P

WASTE OF _

7 CONTAINENT FOLIAGE

P .
W ot ot st e 2N
= WASTE
/ CONTAINMENT
/Lomm DOCK
STOCK PmesT/
{ PARKING ARW
-
3 RETANNG WALL -

CSEOWEN] BASHEVGL 43l OF
Y04 VEOURED dui.wO'n )

o=

o

50 0

MINOR CREEK

PIPE SLOPE DRANI (REMOVYED
AFTER SLOPE (5 STABILIZED)

LEGENDU

(T ) SEDIMENT BASHIG

ez

SILT FENCE {DURNIO GRADIHO

. . AMD CLEATUNG OPERATIONS)

SIOAN DRAIIILET
PROTELUTION

3TABLAMUED <OHTRUCTION
ENTRANCES

—( 1 ROUK GUILET FROTECTIGN

SWPPP EXAMPLE SITE MAP

00




QO

HM—WEQM NSTTSES H%ﬂ

Housekeeping Practicas

Obtectives

Contain Waste

Minimize Disturbed Arsas

Stapilize Disturbed Arsas
Protact Slopes/Channels
Controi Site Perirnetsr

Control Internal Erosion

DESCRIPTION

Prevent or reduce the discharge of pollutants w sworm water from material delivery and
storage by minimizing the storage of hazardous materials on-site, storing materials in a
designated area; installing secondary conminment, 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 (Material Use), or CA12 (Spill Prevention and Con-
urol). For information on wastes, se¢ the waste management BMPs in this chapter.

APPROACH this

The following materials are commonly stored, ouAcousmer.ion sites:

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

*  Other bazardous chemicals such as acids, lime, glues, paints, solvents, and curing
compounds. ‘ '

Storage of these materials on-site can pose the following risks:

. Storm water pollution,

*  Injury to workers or visitors,

*  Groundwater polluton, and

1 Soil contamination.

Therefore, the followxng steps should be tak:n 10 minimize your risk:
¢ Designate areas of the construction site for material delivery and storage.
-Place pear the construction entrances, away from wat:rways( Scoutneost
-Avoid transport near drainage paths or waterways covner
-Swrround with carth berms (see ESC30, Earth Dike.)
-Place in an arca which will be paved:
*  Storage of reactive, ignitible, or flammable liquids must comply with the fire codes of
your area. Contact the local Fire Marshal o review site materials, quantities, and proposed
storage area to determine specific requirements. See the Flammable and Combustble
Liquid Code, NFPA30.
e Keep an accurate, up-to-date inventory of materials delivered and stored on-site.
. Keep your inventory dowmn.
*  Minimize hazardous materials on-sile storage.
- Handle hazardous materials as infrequently as possible.
. Dunng the rainy scason, cousider storing materials m a covered arca. Store materials
S‘WW carthen dike, BR&P 5 g oo Cuacgchildresd's
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Small amounts of mmnal—u;:aw” be secondarily contained in “bus boy™ trays or conguie MIXing Tays.

) Do not store chemicals, dnms. or bagged materials direcdy on the zround. Place these itzms on a pallet and, when
possible, in secondary conwinment.

o HEPREpImstbe ket nechipredshadhem 2t SHEfiglgsn Poate-pOnafng rRm e PO e .
QRO Se . No Drum Storage.

*  Try o keep chemicals in their original conwiners. and keep them well labeled.

»  Train employees and subconmractors. :

*  Employess ramed in emergency spill cleanup procedures should be present when dangerous marerials or liquid
chemicals are unloaded.

. If significant residual materials remain on the ground afier construction is complete, properly remove materials and
any contaminated soil(See CAZZ). If the area is 10 be paved, pave as soon as materials are removed 1o stabilize the
soil.

REQUIREMENTS

Cost (Capital, O&M)

*  All of the above are low cost measures.

Maintenance . '

*  Keep the designated storage area cléan and well organized.

*  Conduct routine weekly inspections and check for external corrosion of marterial containers.
*  Keep an ample supply of spill cleanup materials pear the storage area.

LIMITATIONS

L] o

iene, NOSv’vraﬁf.S/k‘;oLf- '

REFERENCES
Storm Water Pollution Prevention for Coustruction Activites (Draft); USEPA. April 1992

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

Best Management Practices and Erosion Control Manual for Construction Sites; Flood Control District of Maricopa
County, AZ, September 1952 '

Construction-Related Industries: Best Manzgement Practices for Industrial Storm Water Pollution Control; Santa Clara
Valiey Nonpoint Source Pollution Control Program, 1992 ) .

Addonal BMYs ~
. Uee matevials removed from bermed s'lvra-_?e area whin 2 brs.

= Deliver concrete 3 asphalt reofing mafevials divecHy o pointx
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ASSOCIATED WITH CONSTRUCTION ACTIVITY (WQ Order No.

Stam of Califormia
Stats Water Resources Comrdl Bcﬂ'd
NOTICE OF INTENT
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GENERAL PERMIT TO DISCHARGE STORM WATER

92-08-DWQ )

MARK ONLY 1. Ongorng Conszucoon a. D Crange of imormanon

ONE ITEM 2 & New Consmucoon WO * |
|

. OWNER

Name

10,7, 1pld1€|kanqlhﬂlcﬁ WY SRR I SR ER R AR

Compw?ﬁdﬂdl‘p?[l' R

Local Mailing

419191 A [[151"}"?}(/(

!g/l"ld I O B B B ;'-d dl/!/lv'l?LT'M J.Mﬁ/)ﬂﬁcff

HLT wA

State

[lll!’!l[lflﬂ

Zip

9949 %7-00

0023 B55 1202

Il. CONSTRUCTION SITE INFORMATICON

-
_

A. Developer _Sam& as DMDnEK Contact Person
o r v+ v ¢ v ogovovroyo oty tot vty o1y 1 roxo1. 11 .+t v ¢ v 1 %ottt 1.t 1 1 11 M
Local Mailing Accress Tioe b
I 1 N WO T U Y O U T S T AU T N S O T A 1 .t 11 | T . N j I U S S S I A O I | 1
Cay IState | Dp Phone
| VR S R S B N I N SO SN N NS A N N S N B A N N ] 1.1 =1 1 | !-l | I el L |

B. Sits Acdre

County -
‘41,61/1 CI;LL[ZK /%1310{4 IR B W A L1y o1 Bioll?D’T!’ ué’./aef.’m:l{."

mc/77; AM L

IState | L

IR AR BN AR NS B CIA‘?HQW@—L&MO

Phone s oM E,

1

1 i=t 1 1 -1

!

of development or sale ? D Yes

C.!sﬁweconsrucsonmpanofzhrgcrcomnphn it yas, name of plan or development

B

!

11

-

1 !

D. Construction commancsmaent dats

Em FI IR I I I IS IR I S BRI
MMDDYY ’

L 5D 2

111
. . . M DDYY
E. Projected construction completion dare 10‘ vﬂ]laj

Ill. BILLING ADDRESS
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V. RECEIVING WATER INFORMATION
A. Does your consTuction site’s storm water discharge to: (Check one)
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Y. TYPE OF CONSTRUCTION ( Check all that apply)

|

1.D Residental zﬁ\cfomm«c'a.l 3. D Indusmal 4. f_] Recons Tucoon 5. D Transportaton

5. L usiiy 53, (] Omar (Pieass Lisy

A R SO T IS S N S A N U [ N O DN St O N O S N S Ot N OO B

VI MATERIAL HANDLING/MANAGEMENT PRACTICES

A. Types of mawerials that will be handed anc/or stored at the site: {Check all that apply)

1 soivents igvew 3.1 Petoieum Producrs 4.0 Prated Procucss
sﬂ AsphaltConcrate - 80 Hazarmous Substances 7] Painss 8.0 Wood Treated Products

99.0] Other (Pleass lisy)
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B. ldentiy proposed management pracices o reduce pollunts in storm water discharges: {Check 2l that apply)
1. O civwater separator 2. ﬁamion Controls 3.'5[m.mﬁm Comtols - 4 () Overhead Coverage

sfqoamnﬁowbesnuﬁon Pond  99. [0 Other (Please sy
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Vil. SITE INFORMATION

A Towl size of construction site: B. Percent of site impervious: (Induding roctiops)

/% . Acras Batore construction é ) % After construction E ,Q %

VIII. REGULATORY STATUS

klhesimsub}edn:nbczﬂyappmwdmsiuhacﬁmenxmnﬂdblan? ﬁ‘l’es O N

fyes. name of local agency 1&413./12117;014«!&( 1&151/11';@_1”01(1&& tbﬁ’ﬂbﬁq L1 11

IX. CERTIFICATION

I certity 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 qualilied personne! 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. | am aware that there are significant penalties for submitting talse information, including the
possibility of fine and imprisonment. In addition, 1 certify that the provisions of the permit, including the developmen
and implementation of a Storm Water Pollution Prevention Plan and a Monitoring Program Plan, will be compiied with.

Printed Name: . 0. Eyaf-zc
&gmgm AJW Date: /0/17/92»
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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 (BMPs): 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 treatment requirements,
operating procedures, and practices to control plant site runoff spillage or leaks, sludge or
waste disposal, or drainage 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 Basibi: 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 defined 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 storm 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 runoff but can be intensified by land-clearing practices related to farming,
residential or industrial development, road building, or timber-cutting.
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Orgamc Pollutants: Substances containing carbon which may cause pollution problems in
receiving waters. e e :

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 other o
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, confined, and discrete conveyance from which pollutants are
or may be discharged. This term does not include return flows from irrigated agnculture or
agricultural storm water runoff.

Pollutant: Generally, any substance introduced into the environment that édvérsely‘_affects
the usefulness of a resource.

Precipitation: Any form 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.

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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APWA
BMPs
CA
CCR
CERCLA
CEQA
CFR
COE
CWA
DTSC
EIR
ESC
FHWA
Hazmat

O0&M

MSDS - -

NOAA
NOI
NPDES
OSHA
PAHS
POTW

USEPA

APPENDIX D

LIST OF ACRONYMS

American Public Works Association
Best Management Practices
Contractor Activitiss

California Code of Regulations

Comprehensive Environmental Response Compensation and Liability Act

California Environmental Quality Act
Code of Federal Register

U.S. Ammy Corps of Engineers

Clean Water Act (Federal Water Pollution Control Act of 1972 as amended in 1987)

California Department of Toxic Substance Control
Environmental Impact Report

Erosion and Sedimentation Control

Federal Highway Authority

Hazardous Material

Operations and Maintenance

- Material Safety Data Sheet

National Oceanographic and Atmospheric Administration
Notice of Intent

National Pollutant Discharge Elimination System
Occupational Safet}; and Health Administration
Polyaromatic Hydrocarbons

Publicly Owned Treatment Works

Regional Water Quality Control Board
Superfund Amendments and Reauthorization Act
Spill Prevention Control and Countermeasure
Storm Water Pollution ‘Prevention Plan

State Water Resources Control Board

Total Suspended Solids

Uniform Fire Code

United States Environmental Protection Agéncy
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