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FOREWORD

1

This manua! provides detailed guidance on the development of storm water pollution
prevention plans and identification of appropnate Best Management Practices (BMPs) for
construction activities It provides technical assistance and support for all construction
activities subject to pollution prevention requirements established under National Pollutant
Discharge Eimination System (NPDES) permits for storm water point source discharges.

EPA’s storm water program significantly expands the scope and application of the existing
NPDES permit system for municipal and industrial process wastewater discharges. It
emphasizes pollution prevention and reflects a heavy reliance on BMPs to reduce pollutant
loadings and improve water quahty. This manual provides essential guidance in both of these
areas.

This document was issued in support, of EPA regulations and policy initiatives involving the
development and implementation of a National storm water program This document is
Agency guidance only. It does not establish or affect legal nghts or obligations Agency
decisions in any particular case will be made applying the laws and regulations on the basis
of specific facts when permits are 1ssued or regulations promulgated.

This document will be revised and expanded periodically to reflect additional poliution

prevention information and data on treatment effectiveness of BMPs Comments from users

will be welcomed. Send comments to U S. EPA, Office of Wastewater Enforcement and
' Compliance, 401 M Street, SW, Mail Code EN-336, Washington, DC 20460.
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Y ‘ CHAPTER

1

INTRODUCTION

1.1 PURPOSE OF THIS GUIDANCE MANUAL

The purpose of this guidance manual s to help you develop and implement a Storm Water Pollution
Prevention Plan specifically designed for your construction site With the help of this guidance you
should be able to put together most aspects of the plan using your own construction managers and
engineers -

As part of its efforts to expand the use and benefits of pollution prevention practices, the U.S.
Environmental Protection Agency (EPA) expects that most National Pollutant Discharge Elimination
System (NPDES) storm water permits for construction activities, both individual and general
permits, may require this type of plan, including the NPDES General Permit for Storm Water
Discharges from Construction Activities That Are Classified As "Associated with Industnial Activity™

' (referred to as EPA’s Baseline Construction General Permit) Although specific components of a
Storm Water Pollution Prevention Plan may vary from one storm water permit to another, many of
the general concepts described in this manual are common to all plans.

P -

I } ) ’
1.2 ORGANIZATION OF THIS GUIDANCE MANUAL

This manual 1s organized to function as a user’s guide to meet Storm Water Pollution Prevention
Plan requirements The step-by step guidelines and checklists in the following sections walk you
through the process of developing a Storrn Water Pollution Prevention Plan The checklists are
designed to help you organize the required information. The remainder of this manual 1s divided
into a number of sections Chapter 2 provides an overview of the process of developing and
implementing a Storm Water Pollution Prevention Plan, and Chapters 3-6 are resources for selecting
Best Management Practices {(BMPs) and controls to use as part of your plan. Using this
information, you will develop and implement your plan following the basic phases listed below.
Each phase 1s important agg should be completed before moving on to the next one*

* Site Planning and Design Development Phase

S

]

-o Assessment Phase

-
N - < -

o]

" » Control Selection/Plan Design Phase

s
F ~
=

# Jlotification/Approval Phas

- ~

" o implementation/Construction Phase

"~ e Final Stabilization/Termination Phase

- .-~ _ & a



Chapter 1—Introduction

b

\
Developing a Storm Water Pollution Prevention Plan is, therefore, a six-phase process. Because
most aspects of the Storm Water Pollution Prevention Plan take a significant amount of planning,
its development must be closely connected to the development of your overali site plan for
construction. Yol must keep storm water considerations in mind as you develop your site plan.
The Initial Site Planning/Design Development Phase starts the process. The next phase, the
Assessment Phase, involves gathering information about your site, such as determining drainage
patterns and runoff coefficients. Then you will enter the Control Selection/Plan Design Phase,
using the information collected during the Assessment Phase to select BMPs. Following Control
Selection and Pian Design 1s the Certification/Notification Phase. In this phase the plan is certified
by the owner and operator of the construction project and a notice is sent to the government
agency which is responsible for NPDES permits in your area. The next stage s the
Implementation/Construction Phase, during which you put your Storm Water Poliution Prevention
Plan to action and construct your facility. Pernodic reviews, inspections, and evaluations will allow
you to keep the plan up-to-date and effective. Finally, as construction activities are completed, you
reach the Fina! Stabilization/Termmation Phase during which you put into place permanent controls.

Chapter 5 provides recommendations to assist the readers in selecting the most appropriate BMPs.
A combination of these types of BMPs may be most appropniate for your site.

In addition, there are a few appendices included in the back of this manual Appendix A includes
checklists relating to specific elements of Storm Water Pollution Prevention Planning. Appendix B
provides technical design specifications for the BMPs described in Chapters 3 and 4 Appendix C
shows what a model plan should look like. Appendix D hsts references and resources. Appendix E
contains a glossary of terms. Appendix F contamns a hist of hazardous substances and reportable
quantities. Appendix G lists references for rainfall data Appendix H lists efficiencies for severat
types of BMPs.

1.3 DEFINITIONS

Throughout this manual you will see four key words and phrases used over and over A sohd
understanding of these concepts is very important in meeting the goals of storm water Wl
management discussed above.

The first term of importance 1s *Storm Water Poliution Prevention Plan (SWPPP)." As mentioned in
Section 1.1, this manual 1s designed to help you to prepare and implement a Storm Water Pollution
Prevention Plan. As you will learn in Chapter 2, storm water poliution prevention consists of a
series of phases and activities to, first, characterize your site, and then, to select and carry out
actions which prevent the poliution of storm water discharges

The next term is NPDES Storm Water Permit or permit. NPDES is an acronym for National Poliutant
Discharge Elimination System. NPDES is the National program for issuing, modifying, revoking,
etc., permits under Sections 307, 318, 402, and 405 of the Clean Water Act (CWA). A permit is
an authonization i1ssued by EPA or an approved State to discharge under certain specified
conditions. .

The other term used throughout this manual is "Best Management Practice” or BMP. BMPs are
measures or practices used to reduce the amount of pollution entering surface waters, air, land, or
ground waters. BMPs may take the form of a process, activity, or physical structure. Some BMPs
are simple and can be put into place immediately, while others are more comphcated and require
extensive planning They may be inexpensive or costly This manual describes numerous BMPs
which you may use as part of your Storm Water Pollution Preventuqn Plan.

f
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The final term used frequently in this manual 1s "operator.” The operator of a construction activity
is the party or parties that either individually or taken together meet the following two criteria:

{1) they have operational control over the site specifications (including the ability to make
modifications in specifications); and (2) they have the day-to-day operational control of those
activities at the site necessary to ensure comphance with plan requirements and permit conditions
(e g., are authonized to direct workers at the site to carry out activities identified in the plan).

1.4 GOALS OF EROSION AND SEDIMENT CONTROL AND STORM WATER
MANAGEMENT

EPA’s November 16, 1990, storm water final rule addresses certain types of storm water
discharges, including storm water discharges from construction activities. This regulation is based
on the results of a number of National studies which pointed to storm water discharges as a
stgnificant source of pollutants and cause of water use imparment in receiving streams. Storrh
water runoff becomes poliuted by picking up soil particles and other pollutants (from construction
materials) as 1t flows over surfaces where construction activities are occurning. By requiring certain
construction sites to apply for NPDES storm water permits, this regulation provides a way for
States and EPA Regions to monitor and manage these discharges, and reduce or ultimately
eliminate the amount of pollutants present in them. The basic goal of storm water management,
therefore, is simple.

v
pz=r

iIMPROVE WATER QUALITY BY REDUCING POLLUTANTS IN STORM WATER DISCHARGES

Construction activities produce many different kinds of poliutants which may cause storm water
contamination problems. Grading activities remove grass, rocks, pavement and other protsctive
ground covers resulting in the exposure of underlying so/ to the elements. Because the soil surface
1s unprotected, soil and sand particles are easily picked up by wind and/or washed away by rain or
snow melt This process is called erosion. The water cartying these particles eventually reaches a
stream, niver or a lake where 1t slows down, allowing the particles to fall onto the bottom of the
stream bed or lake This process is called sedimentation. Gradually, layers of these clays and silt
build up in the stream beds choking the river and stream channels and covenng the areas where
fish spawn and plants grow These particles also cloua' waters causing aquatic respiration
problems and can kill fish and plants growing in the fIVer stream.

In addition, the construction of buildings and roads may require the use of toxic or hazardous
matenals such as petroleum products, pesticides, and herbicides, and building materials such as
asphalt, sealants and concrete which may pollute storm water running off of the construction site.
These types of pollutants often contain small amounts of metals and other toxic materials which
may be harmful to humans, plants, and fish in streams,

Considering the nature of construction activities and the resulting poliutants, and the variable
nature of storm events, EPA determined that the best approich to storm water management for
these sites 1s through the use of self-designed Storm Water Poliution Prevention Plans. These plans
are based on the use of BMPs For construction sites, there are three main types of BMPs, those
that prevent erosion, others which prevent pollutants from the construction maternals from mixing
with storm water, and those which trap pollutants before they can be discharged Although these
three types of BMPs have different functions, the basic principle ts the same these BMPs are
designed to prevent, or at least control, the pollution of storm water before 1t has a chance to
affect receiving streams. Using BMPs in this way is called storm water management or sediment
and erosion control.

- -~ a o |
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1.5 LIMITATIONS OF THIS MANUAL

This manual proyides useful information on many sediment and erosion and storm water
management controls which you can use to prevent or reduce the discharge of sediment and other
pollutants in storm water runoff from your site This manual describes the practices and controls,
tells how, when, and where to use them, and how to maintain them However, the effectivaness
of these controls les fully in your hands. Although specific recommendations will be offered in the
following chapters, keep in mind that careful consideration must be given to selecting the most
appropriate control measures based on site-specific features, and on properly installing the controls
in a timely manner. Finally, although this manual provides guidelines for maintenance, it 1s up to
you to make sure that your controls are carefully maintained or they will prove to be ineffective.

‘This manual describes some of the EPA Baseline General Permit requirements for pollution
prevention plans. However, requirements may vary from permit to permit. You should read your
permit to determine the required components of your pollution prevention plan. This manual does
describe "typical™ permit requirements. However, do not assume that the typical permit
requirements described in this manual are the same as your permit requirements, even iIf you are
included under an NPDES general permit for storm water discharges from construction activities
that are classified as "Associated with Industrial Activities * Permit conditions may vary between
different permits and/or different versions of the permit

This manual also does not describe State or local requirements for erosion and sediment control or
for storm water management Although it 1s expected that, in most cases, plan requirements will

be similar, you should contact your State or local authonties to determine what their requirements
are

EPA has issued a number of regulations addressing poliution control practices for different
environmental media {1 e., land, water, air, and ground water). However, this manual focuses on
identifying pollution prevention measures and BMPs specifically for storm water discharges from
construction activities and provides guidance to industnial faclities on how to comply with storm
water permits

Although Storm Water Pollution Prevention Plans primanly focus on storm water, it 1s important to
consider the impacts of selected storm water management measures on other environmental media
{i.e., land, ar, and ground water} For example, if the water table is unusually high in your aiea, a
retention pond for contaminated storm water may also lead to contamination of a ground water
source unless special preventive measures are taken EPA strongly discourages this transfer of
pollution from one environmental medium to another and prohibits the adoption of any storm water
management practice that results in a violation of other Federal, State, or local environmental laws.

For instance, under EPA’s July 1991 Ground Water Protection Strategy, States are encouraged to
develop Comprehensive State Ground Water Protection Programs. Your facility’s efforts to control
storm water should be compatible with the ground water protection objectives reflected in your
State’s program

1.6 ADDITIONAL INFORMATION

Although this manual describes many potential control measures for construction sites, there are
additional resources Some references are listed in Appendix D of this manual Many State and
local sediment and erosion control agencies have published BMP documents specifically for
construction activities A few of these are listed in Appendix D. For other documents, State and
local agencies should be contacted directly
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STORM WATER POLLUTION PREVENTION PLAN

The Storm Water Pollution Prevention Plan is the focus of your NPDES storm water permit and 1s
the key to controlling pollutants in storm water discharges Therefore, proper and careful
development and implementation of the plan will maximize the potential benefits of pollution
prevention and sediment and erosion control measures. Your permit consists of specific
requirements for the plan, including deadhnes and certain storm water control measures This
Chapter provides a step-by-step explanation of how to develop and implement your Storm Water
Pollution Prevention Plan.

The process of developing and implementing a Storm Water Pollution Prevenpon Plan for
construction activities has been divided into six phases which are indicated in Figure 2.1, These
phases are:

1. Site Evaluation and Design queloprnent
Assessment

Control Selection/Plan Design
Certification/Notification
Construction/Implementation

Final Stabilization/Termination.

Sdubwn

}

The following sections describe the processes involved in each of the phases listed above. The
poliution prevention plan s developed during the first three phases histed above.

Your NPDES storm water permit may specify deadlines for plan development and implementation.
The sequence m Figure 2 1 assumes that pollution prevention plans will be completed and
implemented at the time the project breaks ground and revised (if necessary) as construction
proceeds Your plan should be m place belore project initiation because construction operations
pose environmental risks as soon as activity begins. The initial rough grading activities may
contribute a significant amount of poliutanis to storm water runoff Be sure to read your permit
closely to see what dates and deadiines apply to your site ~

The planning for poliution prevention measures should be done while you develop the site
construction plan. The best Storm Water Pollution Prevention Plans are developed at the same
time as the design of the site plan. However, if you have completed your site plan design before
yvou begin to prepare the Storm Water Poliution Prevention Plan it 1s not necessary to start the
process all over again. Much of the information needed for the plan should already be included in
your design documents. A Storm Water Poliution Prevention Plan can be prepared for most
construction projects by using information from the existing design, and modifying the design to
accommodate the controls.

Responsibility for developing a Storm Water Pollution Prevention Plan typically hes with the owner

of the property that is being developed, or with the owner and operator (e.g., General Contractor)
of the construction project
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SITE EVALUATION AND DESIGN DEVELOPMENT

s Collect site information
« Develop site plan
» Prepare poliution prevention site map

ASSESSMENT

» Measura the site area
« Determine the drainage areas
» Calculate the runoff coefficient

CONTROL SELECTION/PLAN DESIGN

« Selact erosion and sediment controls
» Selact other controls
* Selact storm water management controls
* Indicate the location of controls on the site map
* Prepare an inspection and maintenance plan
« Coordinate controls with construction activity
* Prepare sequence of major activities
' e Incorporate State or local requirements

CERTIFICATION AND NOTIFICATION

e Certify the plan
» Submit Notice of Intent
« Plan location and public access

CONSTRUCTIONIMPLEMENTATION

* implement controls

« Inspect and maintain controls

« Update/change the plan

» Report releases of reportable quantities

FINAL STABILIZATION/TERMINATION .

« Final stabilization
* Notice of Termination

FIGURE 2 1 DEVELOPING AND IMPLEMENTING A STORM WATER POLLUTION
PREVENTION PLAN FOR CONSTRUCTION
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£PA BASELINE GENERAL PERMIT REQUIREMENTS

Storm Water Pollufion Prevention Plan Development .
) Parts IV.A.{, 2, 80d3, -, - LT
Storm Water Pollution Prevention Plans should be fully developed and tmpiemanted upon ,;f
submitting the Notice of Intent (NOI} to be covered by the general permit. The operator should g
comply with the terms and schedule of the plan baginning with the itiation of construction, o
activities or October 1, 1992, whichever is later. This requirement applies to existing 4
construction sites on October 1, 1 992, a's well as new sites whu:h begin construction aftarthss
date. - :

4

*
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. SITE EVALUATION AND DESIGN DEVELOPMENT 2.1 SITE EV'ALUATION AND DESIGN

> « Collact site mformation DEVELOPMENT
« Devsiop sie pian
* Prapars pollution pravantion site map
The first phase in 8 preparing 8 Storm Water
Pollution Prevention Plan for a construction project
ASSESSMENT is to define the characteristics of the site and of
the type of construction which will be occurring.
Y This phase is broken down into three tasks: collect
CONTROL SELECTION/PLAN DESIGN site information, develop site pian, and prepare site
map. The following subsections descrnibe oach of
‘ these tasks.
CERTIFICATION AND NOTIFICATION
¥
CONSTRUCTIONIMPLEMENTATION
¥
FINAL STABILIZATION/TERMINATION

2.1.1 Collect Site Information

The first phase in prepanng a pollution prevention plan 1s to collect information on the site which
will be developed. The following items are suggested.

N

Existing Conditions Site Map

Obtain a map of the existing conditions at the site This map will be the starting point for the site
map required by the pollution prevention plan The map should be to scale and preferably
topographic The map should indicate the existing land use for the site {1.e., wooded area, open
grassed area, pavement, building, etc.) as well as the location of surface waters which are located
on or next to the site (Surface waters include wetlands, streams, nivers, lakes, ponds, etc.). The
best way to obtain a site map 1s to have your site surveyed by a professional surveyor {eithel land
based or aenial) If i1t 1s not practical to survey the site, then topographic maps may be available
from your State or local government A final alternative i1s to use the United States Geological
Survey {USGS) topographical maps. USGS maps are least desirable for use as a site map for a
pollution prevention plan because they are only available in a very large scale (1:24,000) and the
features of a construction site would be very difficult to distinguish. The scale of the map should
be small enough so that you can easily distinguish important features such as drainage swales and
control measures.

’

Soils Information

Determine the type of soils present on the site This information should be based upon infermation
from your specific site, not regional characteristics You may use the Soil Conservation Service’s
{SCS) Soils Map of your area to determine types of soil on your site. The SCS Soil Surveys are
excellent sources of information for surface soils and typically will indicate if a soil 1s erodible

Even more accurate information may be obtained by performing soil bonings at the site, this method
is more expensive and 1s usually only required for some storm water practices such as infiltration.
Soil borings may already be required for the design of foundations or other structures.
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Runoff Water Q;Jahty

Collect any information on the quality of the runoff from the site which may be available. In many
cases, there will be little water quality data from runoff collected specifically from a site, however,
if your construction site i1s located on or next to an existing industrial facility, or if it drains to a
municipal separate storm sewer in a city/county with a population greater than 100,000, water
quahty data may have been collected which indicates the quality of runoff from your site. Contact
either the industnal facility or the municipal storm sewer authornity which will receive your storm
water and ask if they have performed any analysis on storm water from your proposed construction
site You may also be able to obtain runoff water quality information from the U.S. Geological
Survey (USGS), the USDA Soil Conservation Service (SCS), State or local watershed protection
agencies Contact these agencies to see if they have collected samples of runoff from your site or
from locations down stream of your site

e
i

Name of Receiving Water

ldentify the name of the body of water(s) which will receive runoff from the construction site If
the receiving water 1s a tnbutary include the name of the ultimate body of water iIf possible.
Receiving waters could include, rivers, lakes, streams, creeks, runs, estuaries, wetlands, bays,
ocean, etc If the site drains into a Municipal Separate Storm Sewer System, identify the system
and indicate receiving water to which the system discharges. This information 1s usually available
from county, State, or USGS maps

Rainfall Data :

it 1s useful to determine the amount of rainfall you will anticipate in your design of storm water
management measures These rainfall amounts are often referred to as "design storms.” Design
storms are typically described in terms of the average amount of ume that passes before that
amount of rain falls again and by the duration of the rain {e g., the 10 year-24 hour storm)
Contact your State/local storm water program agency for additional information on the design
storm criteria in your project area Consult Appendix G for sources of design storm data if it is not
available from your State/local agency

2.1.2 Develop Site Plan

v

The next step in the process i1s to develop a preliminary site plan for the facility which s to be
constructed The site plan will be developed primanly based upon the goals and objectives of the
proposed facility However, there are several pollution prevention principals which should be
considered when developing the site plan 1or the project. They[ are’

* Disturb the smallest vegetated area possible.

» Keep the amount of cut and fill to a mimimum.

* Limit impacts to sensitive areas such as.

Steep and/or unstable slopes
Surface waters, including wetlands
Areas with erodible soils

Exasting drainage channels

in addition to reducing pollution in storm water runoff from your site, méorporatmg the above
objectives into the site plan for the project can also. reduce construction costs for grading and
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landscaping, reduce the amount of sediment and storm water management controls, and improve
the aesthetics of the completed project.

Once the preliminary design 1s developed, you should prepare a narrative description of the nature
of the construction activity to include in the Storm Water Pollution Prevention Plan. The narrative
should provide a brief description of the project including the purpose of the project (the final
rasult); the major soil disturbing activities that will be necessary to complete the project, and the
approximate length of time it will take to complete the project.

You might descnibe the purpose of construction {goal or project result) as one of the following;
residential development, commercial, industnal, institutional, office development, highway projects,
roads, streets, or parking lots, recreational areas, or underground utility.

When you describe soil disturbing activities you might include one or more of the following;
clearing and grubbing, excavation and stockpiling, rough grading, final or finish grading, preparation
for seeding or planting, excavation of trenches, demolition, etc.

The description of the construction activity does not need to address indoor construction activities
that will not have any affect on the quality of storm water For example, it Is not necessary to
descnbe the construction of ndoor wiring for a building in the narrative if the winng will not be
installed until after the building s enclosed.

2.1.3 Prepare Site Map

When the site plan 15 complete for your construction project, the information should be transferred
onto the poliution prevention plan site map (Note the construction site plan and the Storm Water
Pollution Prevention Plan site map can be the same map) At this phase in the Storm Water
Poliution Prevention Plan development, there are three things which can be indicated on the site
map: the approximate slopes after grading, the drainage pattern, and the areas of disturbance.
{Note the surface waters should already be indicated on the map (see Section 2.1.1).] Appendix C
includes an example site map for a Storm Water Pollution Prevention Plan. It may be helpful to
refer to this while reading this section.

Approximate Slopes after Grading

It is suggested that you indicate the revised grades on the same topographic map as the existing
grades You should use two separate symbols for exusting contours and proposed contour (i .,
dashed and solid lines} Topographic maps indicating existing and proposed contours for a site are
supgested because i1t is easy to determine the areas which must be disturbed for regrading.

If you do not prepare a topographic map of the site, then you should examine the proposed plan for
the site and indicate on the site map the approximate location, direction and steepness of slopes.
The location and direction of the slope may be indicated by arrows (pointing from high to low) and
numbers indicating the degree of slope. Slope is usually expressed as a ratio of the length it takes
to decrease one foot in height, e.g., 3:1 indicates that the slope takes 3 feet in length to drop one
foot in height.

Areas of Soil Disturbance

After indicating the proposed grading on the site map, the next phase 1s to indicate the entire area
which will be disturbed by the construction activity. The suggested method for indicating this area
is to draw a "hmit of disturbance® line on the site plan You should draw the iimit of disturbance
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so that any soil disturbing activity such as* cleaning, stripping, excavation, backfill, stock piling
{topsoil or other fill matenial), and paving will be inside of the hmit. The himit of disturbance should
also include roads for construction vehiclés unless those roads are paved {or stabilized) and have
measures to reduce tracking of sediments. When drawing the line try to leave room for the control
structures which may be required (this may be difficult, but you can always redraw the limit of
disturbance after you design the control structures). The Iimit of disturbance should be a closed
boundary line around the entire disturbed area. There can be "islands” of undisturbed area inside
the limit of disturbance, for example, a tree or group of trees which are to be preserved. These
istands should be encircled with a hmit of disturbance

Drainage Patterns

In addition to the slopes anticipated after grading, and areas of soil disturbance your Storm Water
Pollution Prevention Plan site map should also indicate the drainage patterns of the site after the
major grading activities

The suggested method for showing this is with a topographic map of the site which indicates
drainage basin boundaries and drainage channels or pipes. A drainage basin for the purposes of the
Storm Water Pollution Prevention Plan is an area of the site in which water, sediments and
dissolved matenials drain to a common outlet {such as a swale or storm drain pipe) from the site.
There can be one or more dramage basins on a site. Dranage boundaries are closed lines which
start and end at the common putlet. Dramnage boundaries typically follow the igh points on a site
including hill tops, nidges, roads, etc. Drainage areas do not overlap. To determine the drainage
basin boundaries, ask yourself where will rain falling ortius portion flow off of the site. Areas that
drain to different points are in different drainage areas: Drainage boundaries can be changed by
grading and structural controls. The site map should indicate the drainage boundaries after the
major grading has occurred or structural controls instalied it may be necessary to change the
dramnage boundaries after you select yowr structural controls If you do not provide a topographic
site map, use arrows to indicate which direction water'will flow Show the areas where there will
be overland flow and the location of swales or channels If there is a new or proposed i
underground storm dramn system on the site then this should be indicated on the Storm Water
Pollution Prevention Plan site map as well. It 1s recommended that the pipe diameter and slope also
be included on the site map.

Please note that the Storm Water Poliution Prevention Plan site map is not complete until you have
indicated the locations of the major control structures and the areas where stabilization is expected
10 occur. These items are discussed in Section 3.3.4.
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2.2 ASSESSMENT

° i

. SITE EVALUATION AND DESIGN DEVELOPMENT

! After the characteristics of the site and the
construction have been defined, the next phase in
developing a Storm Water Pollution Prevention Plan

« Moasura the siie area .
> « Datermna the drainage areas is to measure the size of the land disturbance and
« Calcuiate the runof! cosfticient

ASSESSMENT

estimate the impact the project will have on storm
water runoff from the site from the information
developed in phase 1. There are three tasks which

CONTROL SELECTIONPLAN DESIGN should be done to assess the project, they are:
measure site area, measure drainage areas, and
* calculate runoff coefficient.

CERTIFICATION AND NOTIFICATION

v

CONSTRUCTIONIMPLEMENTATION

¥

FRNAL STABILIZATION/TERMINATION

2.2.1 Measure Site Area

Typically, NPDES storm water permits may require that you indicate in the Storm Water Poliution
Prevention Plan estimates of the total site area and the area which will be disturbed You will need
the Storm Water Pollution Prevention Plan site map which clearly shows the site boundary and the
limit of disturbance The area of the site can usually be found on the deed of sale for the property,
the record plat, site survey, or the site plan The amount of area to be disturbed is sometimes
noted on a site plan, or grading plan. If the information 1s not available from one of these sources
you may measure using the gnd method or by using a planimeter.

The most accurate method to measure area from the site map 1s with a plarimeter. A planimeter is
a device which can measure the area on a drawing by tracing its outhne. Planimeters are available
from Engineering and Surveyor Supply Stores.

If you do not have access to a planimeter and do not wish to buy one, the gnd method is an easy
method for estimating the size of an area which only requires transparent graph or grid paper. The
steps are as follows.

1. Place graph or grid paper over the scale drawing and trace the outline of the entire property.

2. Count the total number of complete squares within the site area, count every two partial
squares along the edges of the site as one square.

3. Divide the total number of squares by the number of squares 1n one square inch of graph/
grid paper This results in an estimate of the number of square inches contained in the
outline of the site.

4. Muluply the result of Step 3 by the number of square feet in a one inch square based on the
scale of the drawing. This results in an estimate of the number of square feet on the site.
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‘5 The last step 1s to divide the number of square feet on the sité by 43,560 square feet per
acre to see how many acres there are. The result is an estimate of the site area in acres. . _
Repeat this method using the outhne of the disturbed area to find the estimated acreage of
soll disturbing activities,

Example.
The site plan pictured below (Figure 2.2) 1s drawn to a 1 inch equals 200 feet scale {1:200°).
After tracing the boundary and counting the number of squares, the result 1s 620 1/4-inch
squares. -

Divide 620 by the number of 1/4-inch squares per square inch, which in this case is 16 (the
number of 1/4-inch squares in a square inch is 16). The result 1s 38 75 one-inch squares.

Multiply 38 75 square inches by the number of square feet per square inch, 40,000 square
feet per square inch (based on the scale of this drawing that would be 200" times 200°). Ths
result s 1,550,000 square feet

I3
The final step 1s to convert the estimated area from square feet to acres by dividing by 43,560
square feet per acre into the total number of square feet The final result 1s 35 6 acres.

The area should be expressed in acres to the nearest tenth of an acre, e.g , 5.5 acres total site
area and 3 5 acres disturbed area.

The first measurement which you should make 1s to determine the total area of the site. The total
area of the site should include the area inside the project’s property boundaries, easements and/or
nght-of-ways The total area includes both the disturbed and undisturbed areas. The second
measurement which you should make 1s the area which will be disturbed by the construction
project This area can be determined by measuring the area enclosed by the imit of disturbance
drawn 1in on the site map (see Section 2 1.2) and subtracting from this value the area of any
undisturbed "islands” within the hmit of disturbance. The disturbed area should always be less
than or equal to the total site area

2.2.2 Determine the Drainage Areas

The final areas which you should measure are the size of each drainage basins for each point whers
concentrated flow will leave the site Although you do not need to put this informatien into the
pollution prevention plan, you will need this data to help you select and design the sediment control
and storm water management measures for your project

For design of the sediment control measures, you will need to know the area of the portion of each
drainage basin which will be disturbed The disturbed areas of the drainage basins should be
measured using the methods suggested above to estimate the area enclosed by the hmit of
disturbance and/or the drainage boundary (whichever boundary gives the smaller area).

4
For the design of the storm water management controls and for the calculation of the runoff
coefficient, you should measure the total area of each drainage basin and the areas of each land
use which will occur in the basin after the construction 1s complete. Be sure to include offsite
water draining onto your site when determining the total si1ze of the drainage basin. See Table 2.1
for a hsting of different types of land uses The area of each land use in the drainage basins should
be measured using the methods suggested above to estimate the area enclosed by the land use
boundary and/or the drainage boundary {whichever boundary gives the smaller area). Topographic
maps are helpful tools to use in determining drainage boundaries,
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2.2.3 Caiculate the Runoff Coefficient . .

The next step in the assessment phase i1s to develop an estimate of the development’'s impact on
runoff after construction 1s complete Tlus can be done by estimating a runoff coefficient for post
construction conditions The runoff coefficient ("C" value) 1s the partial amount of the total rainfall
which will become runoff The runoff coefficient is used in the "rational method™ which is:

3

Q = CA, :
. where

Q = the rate of runoff from an area
1 = rainfall intensity, and
A = the area of the dralnage basin.

There are many methods which can be used to estimate the amount of runoff from a site You are
not required to use the rational method to design storm water conveyances or management
measures Consult your Stateflocal design guides to determine what methods to use for estimating
design flow rates from your development

The less rainfall that 1s absorbed {(infiltrates) into the ground, evaporates, or is otherwise absorbed
on site, the higher the "C" value For example, the "C" value of a lawn area i1s 0.2, which means
that only 20 percent of the rainfall landing on that area will run off, the rest will be absorbed or
evaporate A paved parking area would have a "C" value of 0.9, which means that 90 percent of
the rainfall landing on that area will become runoff The "C" value which you are being asked to
calculate 1s the one that represents the final condition of the site after construction i1s complets. It
is suggested that a runoff coefficient be calculated for each drainage basin on the site. The
following ts an example of how to calculate the "C" value.

The runoff coefficient or "C" value for a variety of land uses may be found in Table 2 1. These "C"
values provide an accurate estimate of anticipated runoff for particular land uses Most sites have
more than one type of land use and therefore more than one "C" value will apply. To have a *C"
value that represents your site you will need to calculate a "weighted C value *

Calculating a "Weighted C”

When a drainage area contains more than one type of surface materials with more than one
runoff coefficient a "weighted C" must be calculated This "weighted C" will take into
account the amount of runoff from all the various parts of the site A formula used to
determine the "weighted C” 1s as follows

c. MG+ A GAC
ZofA )

where A = acres and C = coefficient

Therefore, if a drainage area has 15 acres (ac ) with 5 paved acres (C = .9), 5 grassed
acres (C = .2), and 5 acres in natural vegetation (C = 1), a "weighted "C" would be
calculated as follows

!
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. : TABLE 2.1 TYPICAL "C" VALUES (ASCE 1960)

Description of Area

Runoff Coefficients J

Business w L L e
Downtown Areas 0.70-0.95
*  Neighborhood Areas 0.50-0.70
Residential M RN . e
Single-family areas 0.30-0.50
Multiunits, detached 0.40-0 60
Multiunits, attached 0.60-0.75
Residential {suburban) 0.25-0.40
Apartment dwelling areas 0.50-0 70
Industrial L ’
Light Areas 0.50-0.80
Heavy areas 0.60-0.90
Parks, cemeteries 0 10-0.25
Playgrounds 0.20-0.35
Railroad yard areas 0.20-0.40
Unimproved areas 0.10-0.30
Streets - - Ot
Asphalt 0.70-0.95
Concrete 0.80-0.95
Brick 0 70-0.85
Drives and walks 0.75-0 85
Roofs 0.75-0.95
Lawns - course textured soil (greater than 85% sand) ) i . N
Slope* Flat, 2% 0.05-0.10
Average, 2-7% 0.10-0.15
Steep, 7% 0.15-0 20
Lawns - fine textured soil (greater than 40% clay) . . ) )
Slope. Flat, 2% 0.13-0.17
Average, 2-7% 0.18-0.22
Steep, 7% 0.25-0.35

2-12
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C = Gac x99 + (580 x.2) + (5 ac x.1)
Gac +5ac +5 ac) '

C- (45 ac) + (1.0 ac) + (5 ac)
(15 ac)

6.0 ac
C= ———
15 ac

C=4
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SITE EVALUATION AND DESIGN DEVELOPMENT

v

ASSESSMENT

1

CONTROL SELECTION/PLAN DESIGN

« Salect srosoh and sediment controls

* Selact cthar controls

» Sslact storm waler management controls
Poo=] < locucats the locaton of controls on the ste mep
* Prepare an ngpachon and m: plan
o dnal is with y

« Prepars saquence of major activibes
« lncorpotate State or local requirements

CERTIFICATION AND NOTIFICATION

?

CONSTRUCTIONAMPLEMENTATION

v

FINAL STABILIZATION/TERMINATION

2.3 CONTROL SELECTION/PLAN
DESIGN

Once you have collected the information and made
measurements, the next step is to design a plan to
prevent and control pollution of storm water runoff
from your construction site. Your Stormn Water
Pollution Prevention Plan should address: erosion
and sediment controls, storm water management
controls and other controls. The following
subsections detal how the controls which you
select should be described in the Storm Water
Pollution Prevention Plan; however, the methods of
selecting the appropriate measures and detailed
information about the measures are contained in
the following chapters.

2.3.1 Select Erosion and Sediment Controls

The first types of controls which your pollution prevention plan should address are erosion and
sediment controls. These controls include stabilization measures for disturbed areas and structural
controls to divert runoff and remove sediment Erosion and sediment controls are implemented
during the construction period to prevent and/or control the loss of soil from the construction site
into the receiving waters Erosion and sediment controls can include temporary or permanent

measures

Your selection of the most appropriate erosion and sediment controls for your construction project
depends upon a number of factors, but 1s most dependent on site conditians The information
collected in the site evaluation, design and assessment steps 1s used to select controls. Chapter 3
provides a series of questions and answers to assist you in selecting the most appropriate
measures for your site There 1s also a description of the more commonly used sediment and
erosion control measures in Chapter 3 and Appendix B provides typical design information for many
of the measures described in Chapter 3. Please use these portions of this manual to help you
select and design the sediment and erosion cont/rols for your site

2.3.2 Select Other Controls

In addition to erosion and sediment controls, the pollution prevention plan for your project should
address the other potential pollutant sources which may exist on a construction site They include.
proper waste disposal, control of offsite vehicle tracking, complhiance with applicable State or local
waste disposal, sanitary sewer or septic systenmr regulations, and control of allowable non-storm
water discharges Chapter 4 describes how you can address each of these topics
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2.3.3 Select:Storm Water Management Controls - ' .

The final controls which should be addressed in the Storm Water Pollution Prevention Plan are
storm water management controls Storm water management controls are constructed to prevent ,
or contro! pollution of storm water after the construction is completed. These controls include
retention ponds, detention ponds, infiltration measures, vegetated swales, and natural depressions.

As with erosion and sediment controls, your selection of the most appropriate storm water
management measures I1s dependent upon a number of factors, but 1s most dependent on site
conditions The information collected in the site evaluation, design and assessment steps is used
to select controls .

™

2.3.4 Indicate Location of Controls on the Site Map

¢

Once the poliution prevention controls have been selected, they should be indicated on the site

map Provide the location of each measuie used for erosion and sediment control, storm water -
management and other controls Below 1s a list of typical BMPs which illustrate the kinds of

controls which you should include on the site map

I

Erosion and Sediment Control rm Water Managemen ntrol

Areas of permanent seeding o Storm water detention structures (including

Areas of sod stabilization wet ponds) :
Areas of geotextile stabilization Storm water retention structures

Silt fence Open vegetated swales

Straw bale barrier Natural depressions

Earth dikes Infilttation measures

Brush barriers -
Drainage swales
Sediment traps
Pipe slope drains
Level spreaders
Storm drain-inlet protection .
Reinforced soil retaining systems

Gabions

Temporary or permanent sediment

basins

s Stabilized construction entrances

® & & o

—

The above list may not include every possible control measure If your plan includes a measure not
on this list, you should still indicate 1t on the site map if possible It may not be feasible to indicate
some controls on the site map, for example 1t would be very difficult to indicate appropriate waste
control on the site map . !

Once you have indicated the controls on the site map, tmay be necessary to revise the mit of
disturbance and/or the drainage boundaries The limit iof disturbance should be indicated outside of
any penmeter control, because the construction of mo\ controls does require some soil
disturbance Drainage boundaries are often impacted by dwersion structures This 1s because the
intent of a diversion device 1s typically to divert runoff fromone drainage basin to another. The
drainage patterns on the site map should reflect the drainag patterns on the site while the controls
are 1n place

N
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Once the location of the controls are indicated, the site map is ready to be included in the pollution
prevention plan. The table below summarizes the items which are typically required to be indicated
on the Storm Water Pollution Prevention Plan site map.

-

’

: “-”  £PA BASELINE GENERAL PERMIT REQUIREMENTS .. & 3 .-
Storm Water Pollution Prevention Plan Site Pian Requirements ok gt
. - @ * ¢ e s

R ¥ ¢ - 9 s
Tawe ¥ . K Partl\hb 1‘81 LR gy - L ".-‘afi-:':'., o P

~ - “ . " . . R AR

v 4

' R -~ wY A - " ’ -~
The site map shaHIl indicate: .

£
v o .
*hm AT YO FE ¥ o, .
s g“‘"‘ - P
3

.
I N >
" -t.?f“:,.,;"’* < A .

* 2 4
* Drainage patterns .3>% - . LA t
N "s v - -y ” 2 B
- N . ‘.,~ ‘, ‘e . :
+ Approximate slopes after gradmg S SR A PN I RS 4
R M ‘ EP - - i - -
“‘;‘ ot s St w e '»\ : +
* Area of so:l dusturbance L A . *%{,, g - ] o
' ™ L ;, "’., < N A e, r
. - o P .
* Location of major structural and nonstructura! controls T Sae s eRt
" R P < < - ?x . e
A S S s L0 e ) ‘
» Areas where, stablllzatlon practtces are expected to ocgur’” 7 RS
R N:M X - :a,,m:* - ML . s o
* Location of surface waters. U . 0 LT D e

2.3.5 Prepare Inspection and Maintenance Plan

Once the Storm Water Pollution Prevention Plan is put into effect, you will be responsible for

inspecting and maintaining the controls you have proposed to prevent and contro! pollution of
storm water on the construction site

It is important for you to plan for the inspection and maintenance of vegetation, erosion and
sediment control measures and other protective measures which are part of this plan. These
controls must be in good operating condition untit the area they protect has been completely
stabilized or the construction project is complete

It is recommended that you prepare an inspection and maintenance checklist which addresses each
of the control measures proposed for the facility. A blank checkhlist for your facility could be
included in the Storm Water Pollution Prevention Plan prior to starting construction. The inspector
could complete a copy of the blank checkhst during each inspection. The inspection and
maintenance checkhist should be prepared based upon the requirements for each individual
measure For example, sediment must be removed from a silt trap when it has filled to one third of
its depth. Consult your State/local manuals or Appendix C for maintenance requirements for
control measures Appendix B contains a sample blank inspection and Maintenance Checklist. .
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A -

EPA BASELINE GENERAL PERMIT REQUIREMENTS  * N
. o ? Maintenance and inspection Requirements ) o §
“ Parts IV,D.3. and IV.D.4, ( T
Pollution Prevention Plan shall include: e : : N

-

«" A description of procedures to maintain in good condition and effective operating condiﬁm:

LY ~ - -
- - - ¥

-

+ Qualified persannel shall inspect disturbed areas of the construction site at least once_
every seven calendar days and within 24 hours of the end of a storm that is 0.5 inches or

greater, -~ N Z

b ’ L . - .
- Vegetation . ) .
-~ - . ‘e R
.« Erosion‘and sediment control measures - - - ’ -0 @
- ¥ EN
. : . ; .
- Dther protective measures identified in the site plan . . . ~§

2.3.6 Prepare a Description of Controls

Once you have finished planning your construction activities and selected the controls, make a list
of each type of control you plan to use on the site. Include in this list a description of each control
and what its purpose is and why 1t 1s appropnate in this location The description should also
include specific information about the measure such as size, matenals, and methods of
construction. Read your permit carefully to ensure that your plan includes all of the required
controls.

2.3.7 Coordinate Controls with Construction Activity

You also should prepare a sequence of major activities that lists all of the tasks required for:
construction of control measures, earth disturbing construction activities, and maintenance
activities for control measures in the order in which they will occur. Specific timing requirements
for installation and maintenance of control measures are dependent upon the measures and/or the
construction activities. Refer to Chapters 3, 4 and 5 for specific timing information on your site’s
controls There are, however, several general principles which you should keep in mind when
developing the sequence of major activities These principals are*

1. Downslope and sideslope perimeter controls should be installed hbefore the land disturbing

activity occurs.

Do not disturb an area until 1t is necessary for construction to proceed.

Cover or stabilize as soon as possible.

Time activities to imit impact from seasonal climate changes or weather events.

.

O A W N

Construction of infiltration measures should be delayed to the end of the construction
project when upstream drainage areas have been stabihzed. -
J

. i

LY
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L

P 3

6. Do not remove temporary penmeter controls until after all upstream areas are stabilized.

Appendix B contains a sample description of controls and sequence of major activities.

2.3.8 Incorporate State or Local Requirements

Construction operations are often subject to State or local sediment and erosion or storm water
managemsent program requirements in addition to any requirements in the site’s NPDES storm
water parmit. It is very likely that these State and local requirements will overlap with your site’s
Storm Water Pollution Prevention Plan requirements. However, since not all localities have such
programs, or the programs do not meet the standards set by your NPDES storm water permit,
overlap may be imited. Therefore, because State and local programs can vary significantly from
locality to locality, the Storm Water Pollution Prevention Plan components of an NPDES storm
water permit ensure that a minimum level of pollution prevention i1s required. Where a construction
site has taken measures to comply with State and local requirements, and these measures fulfill
requireaments of the Storm Water Pollution Prevention Plan conditions, the applicable measures may
be incorporated into the plan.

The Permit may require that any State and local sediment and erosion control or storm water
management requirements be incorporated by reference into the plan. This approach allows States
and localities the flexibility to maintain their existing programs and provides additional authornity for
enforcament. Therefore, you should check the requirements of your permit to determine if you
must include a copy of a sediment and erosion control and/or storm water management plan which
is approved by a State or local authornity.

e Ny -

" EPA BASELINE GENERAL PERMIT REOUIREMENTS L e
= v s’ Parmit Reqmmmer{ts}\%r “StateILOca! Plan§ .. . . .
voe d ~age o E : el .
u LU s Pait IV.D.2,4. 1. o :

- hd
v N

Permittees shalf mcorporate 5 all apphcable requ:remems spacufled in State or focal sediment and - -
srosion control plans or permits, or storm water management ‘plans or pefmits. The permittes .
must provide a certification that tha:r Pollution Prevention Plan reflects these requirements, and -
permittees shall comply with these requnrements during the term ‘of the permit. :
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SITE EVALUATION AND DESIGN DEVELOPMENT 2'4 CERT|FlCATION AND

i NOTIFICATION
ASSESSMENT Once the site description and controls portion of
{ the Storm Water Pollution Prsvention Plan have
been prepared then you now can certify the
CONTROL SELECTION/PLAN DESIGN pollution prevention plan. If you intend to be
included under the general permit, then you should
* submit a notice of intent to the appropriate agency.

CERTIFICATION AND NOTIFICATION
| :m’mﬁ:} Intent

« Plan locaton and public access It is recommended that you read your permit
carefully to evaluate whether or not all the required

items are included i your Storm Water Pollution
Prevention Plan prior to certifying the plan or
submitting a Notice of Intent.

CONSTRUCTIONAMPLEMENTATION

¥

FINAL STABILIZATIONTERMINATION

2.4.1 Certification

in order to ensure that your site’s Storm Water Pollution Prevention Plan is completely developed
and adequately implemented, your NPDES storm water permit will typically require that authorized
representative(s) of the operator(s) sign and certify the plan The authorized representative(s)
should be individuals at or near the top of the management chain, such as the president, vice
president, or a general partner who has been delegated the authority to sign and certify this type of
document. in signmg the plan, the authonzed representative(s) certifies that the information is true
and assumes hability for the plan.

, Official signatures provide a basis for an enforcement action to be taken against the person signing
the document The permittee should be aware that Section 309 of the Clean Water Act provides
for significant penalties where information is false or the permittee violates, either knowingly or
neghgently, its permit requirements Specific signatory requirements for the Storm Water Pollution
Prevention Plan will be listed m your NPDES storm water permit.
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: EPA BASELINE GENERAL PERMIT REQUIREMENTS fone e 0
T u;&; " Signature Requiremants Do e astes o 0T
h\ t . - f‘:; ~r\ ‘*}(Mi‘-% (S Partsv‘s iﬂdVlG N - ‘,La E i:-’j:‘» A.-.;w

% s~ -
a Lt EAN N 9 -

All reports, cemﬁcatrons, or “information sither subrmtted to the Dfrectq,r r to the pperator of a

¢

large or medium municipal separate storm sawer systern, of required 10 bo mamtafnad by the L

o
*4‘ " >-(:< > <

# For a corporation, the plan must be gigned by a “responsible corporata officar. A L
' responsible corporate ofﬁcer may “be aov.one of the following® g mes A

e A g

” . ,ﬂ.\%‘d‘("a L PR

H
49 qw' .t'« L - H
—g - s I

~ A president, secretary, ‘treasurer, or vica-president of the corporation in charge of-a -
principal busmess functnon, or any other persoii who parforms similar poﬁcy or decisi -
makmg functions for the corporation , =« " - .

b, e ek g
f .-cia-' P "f” g N P -
NS o

~ The manager of one or more manufacturing, productmn, or operating facilities empﬂoyinq
more than 250 persons or having gross annual sales of expenditures exceednp "‘*“;x,{
$25,000,000 {in second quarter 1980 dollars) ¥ authority to srgn documents has been .
assigned or delegatea to the manager m accordance w:th corporate prucedure. :

K

\-.0\\

o & W -rxs; . i . -
» Fora partnershrp or sole propriatorshrp, ths pian must be srgnod bya genaral partnar or
the proprietor, respectuvely. R o .

- -~
‘:x

r‘-.

* For a municipality, State. Federal ‘or other public. ngency. the plan must besignedby ¢
either: T 3 PP

»
N e 2 e

%
A M R

- The prmcrpal executwe off;cer or rankmg ofﬁcrat, whrch includes :tha chief exacuuve

‘permittee onsite shall be signed according to the following detaris. . iy
v TR pans VLG 1.8, ba ande. * R R

officer of the agency, or 5 U - ” ’
. TS . - T e
- The senibr fficer having responsnbrlrtv for the overall operations of a principal . |7
. geographic unit of the agency {e.g., Regional ’é’PA Administrators}, < R -
y AT w2 s ] . -+ i o
v ,Desrgnamng Srgnatory Authorltv C T Sl ’
s o - * v i - o~ I .
. . - oo .}‘ N Parts Vi G 2. - b-; 3ﬂd e¢ st £ s e ) - R

L

Any of the above persons may desrgnata a duly authorizéd teprésentatwa 10 snoﬂ “Yor them. The :
sepresentative may either be @ pamcuiar individual or a panicular named position. an - s

authorized representative 1s appointed, thé authorization fust be put in writing by the et
responsible signatory and submrtted to the Director. Any change in an authorized individual or
an authorized position must be made in writing and submitted 1o the Director. - R

I3
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’ > .EPA BASELINE GENERAL PERMIT REQUIREMENTS  ° . .° <. -
"~ Reports/Documents Certification Requirements - o
. ~ Part VI.G.2.d. . T

Any person s:gnmg documents ‘under this section shall make the following certification: > + - *
*| certify under penalty of law that this document and all attachments were prepared .= °°
under my direction or supervision in accordanceé with a System designed to assurs that -~ " <
qualified personnel properly gathered and evaluated the information submitted. Based o
my inquiry of the person or persons who manage the system, or those persans directly cy
responsible for gathering the information, the information submitted is, to the best of my .
knowledge and belief, true, accurate, and complets. § am aware that there are signifi cam
penalties for submitting false information, inciudmg the possub:htyof fineand <, » <7 ,:

" impnsonment for knowing violations.” i p

Construction activities typically have contractors or subcontractors who are responsible for
implementing the controls specified in the plan, but may not have the authority to design or modify
the plan. Many NPDES permits will require that thase contractors certify that they understand the
requirements of the permit and the plan.

. EPA BASELINE GENERAL PERMIT REQUIREMENTS T e
Requirements for Contractors and Subcontractors . R T
. Parts IV.E.1, and IV. E2. | < ’ v

The site’s Storm Water Pollution Prevemaom Plan shall prowde a hst of all contractors and - -
subcontractors who will implement the measures jdentified in the plan In addition, these
contractors and subcontractors shall Slgﬂ a certafncatuon statement and provide their names, =~ -
addresses, and telephone numbers These certifications shall be signed before the contractor . -
begins actavmes and shall be filed with ﬂhe s:te s Storm Water Pollution Prevention Plan. . °
The following statement shaII be sngned in accordlanca with ‘the s:gnatory requiremants dascrihad
above, s ; crealt

. - Shpe, v
“ P
- v H s

*{ certify under benalty of law that | understand the térms and conditions of the ‘gen’erat\e: "
National Pollutant Discharge Elimination System {NPDES) parmit that authorizes the storm . \\ .

water discharges associated with mdustnal activity from the construction site identified ° = .
as part of this certification,” " .. N ot

=

2.4.2 Notice of intent

If you intend to include your project undei a General Permit for Storm Water Discharges Associated
With Industnial Activity from Construction Activities, then you are typically required to submit an
NOI prior to commencement of construction. Consult your permit to determine the exact deadiine
for submitting an NOI It should be noted that typically the NOI! cannot be submitted until the
Storm Water Pollution Prevention Plan has been prepared
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. |
v

In cases where more than one party meets the definition of an "operator” of a construction activity

{see Section 1.3 or consult your permit), all of those parties may need to submit an NOI and
become co-permittee’s.

g

Individuals who intend to obtaun coverage for storm water dnscharges from a construction site
{where disturbances assoc:ateé with the constructnon project begin after October 1, 1992) shaﬂ
submnt an NOl at Ieast 2 days prior 1 to the cornmencement of constructoon. .

u > o -'\,vw H
-:;\vv'::»‘.,\\

W \.».zwv “

The NOI should include: .~ ) - ve toe, . .

WA, g - N
~ j‘; < - > -
o R

1. The mailing address of the constructuon site for which the notification is submrtted i
Where a mailing address for the site is not available, the location of the’ approximate
center of the site must be descnbed in terms of the latitude and fongitude to the nearest
15 seconds, or the section, townshrp and range fo the nearest quarter: T SN

¥ ; E et

LS P -

v e Mg,

2. The name, address and telephone number of the operator(s) with day to day operatuonal

;.\"
<

E

.

S

a Federal, State, private, piblic or fether  entity. Where multiple operators have been’
selected at the time of the initial NOI, submrttal NOls must be attached and submrtted m
the same envelope._ When an addrtronal operator ‘stibmits 'an NOI for a site 'with a
preexisting NPDES permit, the NO! for the addmonal operator must indicate the number -
for the preexisting NPDES permrt, . LT RV

- RN
W"Jv‘z’ i -
~ %\'f‘(\

3. The name of the recalvmo water(s}s, Jor if the drscharge ls through a municipal separate
storm sewer, the name of the mumcapal operator of the storm sewer and the ultrmate
receiving water(s), cal . .

X ‘*— > -~ apons -
- o~

s

4. The number of any NPDES permlt for any drscharge {including non-storm water
discharges) for the site that |s currently authonzed by an NPDES permit. T

it Ew e o
S Js' Eal

Lare o Bt
5. An mdlcatxon of whether the facmtv has exrstrng quantrtatwe data describing the
concentration of pollutants § m the storm water discharge avarlable {existing data should

not be included as part of the NOH. and s LS

-

s ,
4"‘}-.- _&}“ <-./x

6. An estlmate of project start date and completron dates, estimates of the number of .acres

plans or permits and/or storm water management plans’ or permits in accordance with
Part IV.D.2.d of this permit., {A cepy of the plans or permits should not be, mcluded wrth

e

the NOI submission). e . .

s . 4w

. EPA BASELINE GENERAL PERMIT REQUIREMENTS ~° " , &
SIS e P . s A
. JRRTYES + Notice of Intent Reqmremems RSP L
T, Parts IL.A.2 and 1L.B. Ny ~E~ o e o
N EPs ‘-i-g's waoA

O ]

contro! that havé been identified at the tlme > of the NOI submitial, and operator status as ’ )

of the site on which soil wnll be dlsturbed, and 4 camﬂcétron that a storm water pollution .
preventnon plan has been prepared for the sute in accordance wnth Part IV of this perxmrt, »
and such plan provides compliance with approved State andlor focal sediment and erosron

P

-

RN

.

-
by
.

”

»

4
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2.‘4.3 Plan Location and Public Access

Submitta! Requirements/Plan Location

Some NPDES storm water permits for construction sites may require that Storm Water Pollution
Prevention Plans be submitted to the Director for review, whereas other permits may only require
that plans be maintained onsite. Permitting authorities may prefer not to require plans to be
submitted to reduce the administrative burden of reviewing a large number of pollution prevention
plans However, when the Director requests the plan, permittees should submut it in a timely
manner. In addition, when requested, permittees should also submit their plan to State or local
sediment and erosion or storm water management agencies, or t0 a municipal operator where the
site discharges through an NPDES storm water permitted municipal separate storm sewer system.
Examine your permit carefully to determine what requirements apply to your facility regarding
submitting plans.

Regardless of whether or not the Storm Water Pollution Prevention Plan should be submitted to the
permitting authority or other public agency, site operators are expected to keep the plan and
supporting matenals at the site of the construction operations at all times throughout the project.
in maintaining plans onsite, you should keep all records and supporting documents compiled
together in an orderly fashion Your permit may require that all records be maintained for a certain
penod of time after the project 1s completed This provision ensures that all records are available in
case a legal situation anses for which documentation is necessary.

EPA BASELINE GENERAL PERMIT REQUIREMENTS
Submittal/Plan Location Requirements =~ - - - .
. _ PartsiV.B,and V.ALB. - - Do

<

Storm Water Pollution Prevention Plans for construction activities shall be maintained onsite of
the activity unless the Dlrector, or authorized representative, the operator of a tarne or medium
municipal separate storm sewer system, or a State or local sediment and control agency
requests that the plan be submitted. Permittees should keep a copy of the plan at the
construction site until the site is finally stabilized. In addition, permnttees are fequired to keep
the plan, all reports and data for at least three years after the project is complete. ~

|

Public Access

Despite the fact that plans and associated records are not necessarnly required to be submitted to
the Director, these documents are considered to be "reports® according to Section 308(b) of the
Clean Water Act, and therefore, are available to the public Your permit may require you to provide
copies of your plan to your permitting authonty, municipal operator, or State or local agency upon
request. However, permittees may claim certain portions of their Storm Water Pollution Prevention
Pian as confidential according to the regulations at 40 CFR Part 2. Basically, these regulations
state that records which contain trade secret information may be claimed as confidential.



Chapter 2-—Storm Water Pollution Prevention Plan

‘ msm‘umo“ AND DESIGN DEVELOPMENT 2.5 CONSTRUCTION/IMPLEMENTATION
¥ Once you have prepared & Storm Water Poliution
ASSESSMENT Prevention Plan and filed a Notice of Intent, you
may then start construction of the project.
¥ However, you are not finished meeting the
requirements of your permit. You should now do
CONTHOL SELECTIONPLAN DESIGN the things which you said you would do in the

¥ Storm Water Pollution Prevention Pian.

CERTIFICATION AND NOTIFICATION *

!

CONSTRUCTIONAMPLEMENTATION

« implarant controls
> s inspact and maintain controls
» Updaw/changs the plan

« Report rat of ble g

P

FINAL STABILIZATION/TERMINATION

2.5.1 Implement Controls

-

The first step you should take 1s to construct or perform the controls which were selected for the
Storm Water Pollution Prevention Plan The controls should be constructed or applied in
accordance with State or local standard specifications. If there are no State or local specifications
for control measures then the controls should be constructed in accordance with good engineering
practiceas. Appendix B of this manual lists typical design standards for structural contro! measures.
The controls should be constructed and the stabilization measures applied in the order which you
indicated in the sequence of major activities.

- ¥

To ensure that controls are ddequately implemented, it 1s important that the work crews which
install the reasures are experienced and/or adequately trained. Improperly installed controfs can
have little or no effect and may actually increase the pollution of storm water.

)
It

It is also important that all other workers on the construction site be made aware of the controls so
that they do not inadvertently disturb or remove them.

2.5.2 Inspect and Maintain Controls

inspection and maintenance of the control measures i1s as important to pollution prevention as
proper planning and design Chapter 5 describes in further detail the inspection and maintenance
activities which should be performed inspection should be performed at the frequency specified in
the Storm Water Poliution Prevention Plan and/or the permit The inspector should note any
damage or deficiencies in the control measures in an inspection report The operator should correct
damage or deficiencies as soon as practicable after the inspection, and any changes that may be
required to correct deficiencies in the Storm Water Pollution Prevention Plan should be made as
soon as practicable after the inspection.
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2.5.3 Maintain Records of Construction Activities

s

In addition to the inspection and maintenance reports, the operator should keep records of the
construction activity on the site. In particular, the operator should keep a record of:

* The dates when major grading activities occur in a particular area

¢ The dates when construction activities cease in an area, temporanly or permanently

. The‘dates when an area is stabilized.

Y

You can use these records to make sure that areas where there is no construction activity will be _
stabilized within the required tmeframe .

2.5.4 Chan)ging the Plan

In order for a construction activity to be in full compliance with its NPDES storm water permit, and

in order for the Storm Water Pollution Prevention Plan to be effective, the plan should be consistent
with permit conditions, and the plan should accurately reflect site features and operations. Should

either of these conditions not be met by the plan, the plan should be changed.

If, at any time during the effective period of the permit, the permitting authority finds that the plan
does not meet one or more of the minimum standards established by the pollution prevention plan
requirements, the permitting authonity will notify the permittee of required changes necessary to
bring the plan up to standard

Storm Water Pollution Prevention Plans are developad based on site-specific features and functions.
Where there are changes in design, construction, operation, or maintenance, and that change will
have a significant effect on the potential for discharging pollutants in storm water at a site, the
Storm Water Pollutior: Prevention Plan should be modified by the permittee to reflect the changes
and new conditions For example, a change in the construction schedule or design specifications
should be incorporated in the Storm Water Poliution Prevention Plan. Another situation in which
the plan should be modified i1s where the plan proves to be ineffective in controlling pollutants.

This determination could be made based on the resuits of regular visual inspections (see

Chapter 5)

. " EPA BASELINE GENERAL PERMIT REQUIREMENTS
Requirements for Storm Water Pollution Prevention Plan Changes ) R Se
<+ Parts I¥.B.3. and IV.C. weL e TR T

Any changes requnred by ‘the permitting 'authomy shall be made within 7 days of the notaf‘caﬁon
or an individual application should be submitted, unless otherwise prowded by the notification,” "
The permittee should submit a certification to the permitting authority that the tequested ° - .
changes have been made. The Storm Water Poliution Prevention Plan requirements also spacafy
that the permittee to update the plan as necessary to reflect any changes onsite which may %, -
affect the potential for discharges of pollutants from the site. >
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2,5.5 Releases of Reportable Quantities

Bescause construction activities may handle certain hazardous substances over the course of the
projact, spills of these substances in amounts that equal or exceed Reportable Quantity (RQ) levels
are a possibility. EPA has issued regulations which define what reportable quantity levels are for oil
and hazardous substances. These regulations are found at 40 CFR Part 110, 40 CFR Part 117, or
40 CFR Part 302 (see Appendix F for a complete hist). For oil, if you detect an oily sheen in your
storm water runoff, then you have exceeded the reportable quantity level. FFor hazardous
substancss, the RQ levels depend on the chemucal For example, for dieldrin, a pesticide, the level
is 1 kilogram (kg). If you spill or otherwise release one or more kg of dieldrin, then you have
exceeded the RQ threshold. Spill events such as these can be avoided if your site’s Storm Water
Pollution Prevention Plan addresses this possibility. Chapter 5 discusses spill prevention and
control. To do this, your permit may require a description of potential spil areas in your site
description or a description of specific procedures to respond to and clean up a spill. Another
possibility would be for your permit to establish a RQ release as a tnigger for more stringent
raquirements, such as a requirement to submit an individual apphcation

LU s ot ez N ) e R AR .
v CEPA BASELINE GENERAL PERMIT REQUIREMENTS : L
v P i Vg v e A ! R
: Yo e L Requiremems for Repomna Spills T P
N - T i “Q-"‘""“" P & < e ﬁ:’
~ 5 [ o J;:} W1 N: g DP 48 £ ,;,%%M,«.”g-._ - “ APAS ae e .

ke L 2RdWs
- Ma; mmw a e w0 e art j“ o ’ )
f;;, fﬂ,:-.; ar-.-: z'-' ~f~. x.;g.,fw"( e %.

.
& r

if the construction site has a release of a hazardous substance or of oil'in an amount which
exceeds a reportable quantity {RQ) as defined at 40 CFR Part 1‘!0, 40 CFR Part 117, or 40 CFR
Part 302 {see Appendix F for.a complete lusﬂ. then the' pérmittee shall do several thing$* ", . -

- A .
M}{t‘.u I B

%, N &
/ ?J"}"‘J}f“}‘zﬁ ‘(‘{&w:: AL 71'w Fo gy 2 “ vva

e L%, A T
* The person in charge of the site at “the time of 2he spull shall call the Natuona‘i Responsua o
Center to feport the spnll {800~424-8802 or 202-426’2575), .

7, P e ek %% f <iF P
! .v:,-mﬁf": &<~“”"‘f R ww*‘n w ot i ‘}_ﬁ*’ el <

* Within 14 days after the telease is zdetected mod:fy the slte Storm Water ?ollution s
Prevention Plan, The modification shall include: "a description of the release; the ‘date of
the release; an explanation of why the spill happened, a descnptﬁon of procedures to ‘.
prevent future spills and/or releases from happemng, and a descnptmn of response

procedures should a spill or refease occur agam, and i v R
o R B R A LD IS L T

-

-

» Within 14 days of the release, submit a written descriptcon of 'the release includmg a |
description of the release, including xhe type of matenal and an estimated amount of splll, )
«+the date of the release; an explanatmn of whv the splll happened, and a description of *the

e

steps taken to prevent an& contrdl future releases, o b . LR T ik
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- LS

2.6 FINAL STABILIZATION/

SITE EVALUATION ARD DESIGN DEVELOPMENT

TERMINATION -0
'
ASSESSMENT Your permit for discharge of storm water
associsted with a construction activity may remain
1 in effect until the discharge is eliminated. This
CONTROL SELECTION/PLAN DESIGN does not mean when the storm water discharge is

ehminated but that the construction is completed.

1

CERTIFICATION AND NOTIFICATION

’

Typically, the storm water discharge associated

! with an industrial activity is eliminated when the
site is finglly stabilized. When storm water
CONSTRUCTIONTMPLEMENTATION discharge sssociated with an industrial activity
I ceases, the permit may aliow the owner/operator of
AL STABR IZATION TERMINATION the facility to cease coverage by submitting @
[ « Fioal stabiization Notice of Termination.

* Notice of Temunation

2.6.1 Final Stabilization

As soon as practicable after construction activities have been completed in a disturbed area,
permanent stabilization should be started to prevent further erosion of soil from that area. All
disturbed areas of a site {except those portions which are covered by pavement or a structure)
should be finally stabilized once all construction activities are completed Final stabilization

requirements may vary from permit to permut Read your permit t0 determine exactly what
constitutes final stabilization

’

~

EPA BASELINE GENERAL PERMIT REQUIREMENTS i )
o Final Stabjlization Requirements @ 7
; ’  PantiX, -, . - . ~ 3
A site can be considered finally stabilized when all soil dnsturbmg activities at the site have been ",
completed and a uniform perennial vegetatwe cover with a density of 70 percent for the .3
unpaved areas and areas not covered by permanent structures has been estabhshad or =N
equivalent permanent stabilization measuies have been employed.

2.6.2 Notice of Termination

The Notice of Termination 1s typically the final task required to comply with the requirements of an
NPDES storm water permit for a construction activity The Notice of Termination communicates to
the permit enforcement agency that the construction activity has ceased and the area i1s stabilized.

Your permit may list the requirements for Notice of Termination Check the permit to see what
information 1s required and when it may be submitted

Cantarmbhar 1002 2’27
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EPK‘**B“ASEU&E GENERAL PERMIT REQUIREMENTS " . ... a
g Notace of Termination Requirements . =: 7 ** ¢ “edde

w ot
v

. 0 ‘*n-:&

; EXTANY i, Part Vllt.A' wos -7,
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Notice of Terminat on shall igctudei,z P e P

.r.nv» b
? ~ “

! ) 4

v 3« The maulmg address ‘of the constructuon site for which the notification, is submitted, |, * "~

ca

Where a mamnn address for tha site is not available, the location of the approximate © e
center of the site must be descnbed in terms of the latitude ahd jongitude to the nearest
15 seconds, or the sectnon, townshnp and range to the nearasf Quarter; ’,‘,1,,,’,,5(, Yo v

- \m. . \‘ps*cg‘:lt,-:“? P 3‘ w‘w‘a P e .
The name, address and te)ephone number of the operator addressed by the Notuca of E

“

Termination; 3L e . - . :

EIS wv - o -
ESI

The NPDES permit number for the storm wateg{,ﬂ;s;:ﬁorge identnf:ed by the Notioe of o
TFermination; . o ..

Eas -M,
?’* \ * [V ~ ”

An indication of whether the storm water discharges associated with industrial activity * -

have been ahmmated ar the operator of the duscharges has changed; and - i
The following certtf‘ cation ssgned in accordance with Part V1.G. lsngnatory requiremems} )
of this permnt‘ RS e - .

. N 5:‘ o . ¢ v g ! * RSNETN .
" *{ certify under pena!ty of law that, all storm water discharges assocuated with # » Y

industrial activity from the identified facmtv that are authonzed by an NPDES general .
permit have baen eliminated or that 1 am no fonger the operator of the construction -
actvity. 1understand that by submitting this notice of termination, that lamnd ~ ~ © &
longer authorized to discharge storm water associated with industrial activity under, - j”‘
this general permlt, and that di schargmg pollutants in storm water associated with
 industrial activity o waters of the United States is unlawful under the Clean Watet oo s
Act where the discharge is not atithorized by an NPDES permit. 1 also understand that
the submittal of this notice of termmatuon does not release an operator from liability

for any vzolatuons of th;s permit of the Ctaan Water Act.” s

RS
4.:’5& - L)

“ 4

For the purposes of this cemf“catnon, eilmmatuon of storm water discharges associated
with industrial activity means that all disturbed soils at’ ’the |dent|fued famhty have béen " o o
finally stabilized and témporary erosion and sediment control measures have been removed
or will be ramoved at an appropnate time, or that all storm water discharges associated )
with construction activities from the identified, site that are authorzzed by a NPDES general

."'-v(:wvc.:,

permit have otherwise been eliminated. =" ""&." ~e o vt c
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Chapter 2-—/Stom: Water Pollution Prevention Plan

2.7 SUMMARY

This chapter has tried to describe the components of an effective Storm Water Poliution Prevention
Plan for construction activities. The process of developing and implementing a Storm Water Pollution
Prevention Plan has been described on a step-by-step basis in the order that the plan should be
sssembled. Table 2.2 summarizes the components of a Storm Water Pollution Prevention Plan and
indicates where these components are described. \

- -~
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Chapter 2—Storm Water Pollution Prevention Plan

‘

TABLE 2.2 SUMMARY OF STORM WATER POLLUTION PREVENTION PLAN
COMPONENTS FOR CONSTRUCTION ACTIVITIES

’ 4 . LRI

w o .
3 Qo W R

- e s
Component v Ry

See Section:

Further Infarmation
Avallable In .,

a. SITE DESCRIPTION

{1) Description of the nature of construction activity 21.2
{2) Estimate of total area of the site and of the area 2.2.1
expected to be disturbed
{3) Runoff coefficient 2.2.3
(4) Site map including
¢ Dramnage patterns 211
e Approximate slopes 213
¢ Area of soll disturbance 2.13
.® Location of structural and nonstructural 234 Chapters 3, 4, and
controls
* Location of stabilization practices ' 234 Chapter 3
e Surface waters (Type) 211
{5) Recewing waters (Name) 211
b. DESCRIPTION OF CONTROLS
Sequence of major activities 236
Timing for each control measure 236 Chapters 3, 4,and 5
{1} Erosion and Sediment Controls Chapter 3
{a) Descnption of Stabiization Practices 231and 236 Chapter 3
{b) Descrniption of Structural Practices 231and 236 Chapter 3
{2) Storm water management 23 2and 2.3.6
{3) Other controls 2.33and 236 | Chapter 4
{4) Approved State or local plans 237 Chapter 3
{5) Description of maintenance 235 Chapter 5
{6) Inspectors
{b) Changes to the plan 2.5.3
{c) Inspection reports 252and 235 | Chapter
5. Non-Storm Water Discharges
Description of controls for non-storm water discharges 236 Chapter 6 .
6 Industnial activities onsite 21.3
7. Con{ractors
Certification 241

2-30

September 1992

[ (T



: \ CHAPTER '

3

SEDIMENT AND EROSION CONTROL

Soil erosion and sediment controls are measures which are used to reduce the amount of soil
particles that are carried off of a land area and deposited in a receiving water. Soil erosion and
sediment control 1s not 2 new technology The USDA Soil Conservation Service-and a number of
State and local agencies have been developing and promoting the use of erosion and sediment
control devices for years

This chapter provides a general description of some of the most commonly used measures today
and a method 1o select the most appropriate measures for your project The descriptions contained
in this chapter are very simple and are intended to provide general understanding rather than
specific design information. You are encouraged to consult your State or local guidance books for
sediment and erosion control measure design standards You are also encouraged to consuit the
design fact sheets contained n Appendix B of this manual '

3.1 SELECTION OF SOIL EROSION AND SEDIMENT CONTROL PRACTICES

Your selection of the best soil erosion and sediment controls for your site should be primanly based
upon the nature of the construction activity and the conditions which exist at the construction site.

The soil ‘erosion and sedment control portion of the Storm Water Pollution Prevention Plan should:
< Mmimize the amount of disturbed soil

» Prevent runoff from offsite areas from flowing across disturbed areas

Slow down the runoff fiowng across the site
* Remove sediment from onsite runoff before it leaves the site
* Meet or exceed local or State requirements for sediment and erosion control plans.

Your soil erosion and sediment control plan should meet each of the objectives listed above. How
you meet these objectives depends primarily on the nature of the construction activity and the
characteristics of the site The following subsections are presented in a question and answer
format The guestions concern certain characteristics of your construction site Your answer to
each of these questions will help you determine what sediment and erosion control practices are
best suited for your construction project

Appendix A includes an Erosion and Sediment Control Checklist This checklist can be used in yodr
review of the erosion and sediment control portion of your Pollution Prevention Plan to evaluate
compliance with typical storm water construction permit requirements You should also review
your projects.

Sepntember 1992 3-1



Chapter 3-—-Sediment and Erosion Control

The major prablem associated with erosion at construction sites 1s the movement of soil off the site
and its impact on water quahty. Construction site erosion i1s a source of sediments, toxicants, and
nutrients which pollute the receiving water(s) Clearing, grading, or otherwise altering previously
undisturbed land at a construction site increases the erosion rate by as much as 1,000 times the
pre-construction rate. Millions of tons of sediment are generated annually by the construction
industry in the United States alone, and erosion rates, typically 100 to 200 tons per acre, have
been reported as high as 590 tons per acre (State of North Carolina, 1988).

Q. What is Erosion? :

Erosion, by the action of water, wind, and ice, is a natural process in which soil and rock material
is loosened and removed. There are two major classifications of erosion (1) geological erosion,
and (2) man-made erosion

Geological erosion, which includes soil-forming as well as soil-removing, has contributed to the
formation of soils and their distribution on the surface of the earth Man-made erosion, which can
greatly accelerate the natural eroston process, includes the breakdown of soill aggregates and the
increased removal of organic and mineral particles; it is caused by cleanng, grading, or otherwise
altering the land. Erosion of soils that occurs at construction {sites is man-made erosion.

Factors Influencing Erosion by Water

Erosion of the land surface. may be caused by water, wind, ice, or other geological agents. Water
erosion, which is the focus of this document, is the loosening and removal of soil from the land by
running water, including runoff from melted snow and ice The major factors affecting soll erosion
are soil characteristics, climate, rainfall intensity and duration, vegetation o1 other surface cover,
and topography.

Understanding the factors that effect erosion makes it possible to predict the extent and
consequences of onsite erosion

3-2 September 1992
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/

3.1.1 Minimize the Amount of Disturbed Soil

Why?

Minimizing the amount of disturbed soil on the construction site will decrease the amount of soil
which erodes from the site, and it can deciease the amount of controls you have to construct to
remove the sediment from the runoff

Q. How does disturbing soil cause erosion?

Disturbing soil can remove the vegetation Vegetation 1s the most effective way to controt erosion.
Vegetative covers reduce erosion by* (1) shielding the soil surface from the impact of falling rain
and thus reducing runoff, (2) dispersing and decreasing the velocity of surface flow, (3) physically
restraining soill movement, {4) increasing infiltration rates by improving the soil’s structure and
porosity through the incorporation of roots and plant residues; and (5) conducting transpiration,
which decreases soil moisture content and increases soil moisture storage capacity Figure 3.1
illustrates some of the ways that vegetation helps control erosion.

Nonvegetative covers such as mulches and stone aggregates similarly protect sotls from erosion.
Like vegetative covers, these ground covers shield the soil surface from the impact of falling rain,
reduce flow velocity, and disperse flow. Each of these types of cover provides a rough surface
that slows the runoff velocity and promotes infiltration and deposition of sediment. The condition
as well as the type of ground cover influences the rate and volume of runoff. it should be noted
that although impervious surfaces (such as parking lots) protect the covered area, they prevent
infiltration and consequently increase the peak flow rate which increases the potential for, erosion
at the discharge area

w

‘

Q. Did you develop a site plan that does not require a significant amount of

grade changes? ’

A construction project site should be selected and laid out so that it fits into existing land contours.
When you try to significantly change the grades in an area you can increase the amount of
disturbed soil which increases the amount of erosion which will occur. Significant regradmg can
also disturb the natural drainage of an area, and can be more costly.

7

~ b

Q. Are there portions of the site which will not have to be cleared for
construction to proceed?

Only clear and grub the portions of the site where it 1s necessary for construction. When less area
is disturbed for construction, there s less ¢rosion of soil Natural vegetation can also improve the
aesthetics of the site See page 3-24 Preservation of Natural V ign for further discussion on
this BMP.

~
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PONDING WATER

GULLY EROSION
- - - . GRASSED SLOPE - -

VEGETATED SLOPE YIELDS

S, L e A
FTHE

EROSIVE POWER OF RAIN. SEDIMENT-LADEN RUN-OFF.

FIGURE 3.1 EROSION PREVENTION BY STABILIZATION
{From State of North Carolina, 1988)
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Chapter 3—Sediment and Erosion Control

Q. Can the construction be performed in stages, so that the entire site does not
have to be cleared at one time?

If your construction project will take place over a wide spread area, consider staging the project so
that only a small portion of the site will be disturbed at any one ttime For example, if you were
developing a 100-acre housing subdivision, rather than clear the entire 100 acres at the start of
construction, only clear a 20-acre parcel, grade the area, install the utiities, pave the roads,
construct the houses, landscape and seed the lawn areas, then move on to the next 20-acre parcel.
Phased construction helps to lessen the risk of erosion by minimizing the amount of disturbed soil
that 1s exposed at any one time

/

Q. Are there portions of the site which will be disturbed then left alone for long
periods of time?

If there are disturbed portions of the site that will not be re-disturbed for a long period (check your
permit to see what the maximum time 1s), then these areas should be stabilized with Temporary
Seeding (see page 3-14) or Mulching (see page 3-16) This will reduce the amount of erosion from
these areas until they are disturbed again For example, if soil excavated from a temporary
sediment trap 1s stockpiled to be used latel to backfill the trap {(when the area 1s stabilized) then the
stockpile should be stabilized with temporary seed

Q. Do you stabilize all disturbed areas after construction is complete?

By permanently stabilizing the disturbed areas as soon as possible after construction 1s complete in
those areas, you can significantly reduce the amount of sediment which should be trapped before it
feaves your site An area can be stabilized by Permanent Seeding and Planting {see page 3-20),

Mulching (see page 3-16), Geotextiles {see page 3-17), and Sod Stabihization (see page 3-26).

Q Does snow prevent you from seeding an area?

If snow cover prevents you from seeding a disturbed area or planting other types of vegetation,
then you should wait until the snow melts before stabiizing the area.

Q. Is there not enough rainfall to allow vegetation to grow on your
construction site.

If there is not enough rainfall on the area you have disturbed to aliow vegetation to grow then you
should,

* Seed and irngate the disturbed area (if allowed by your permit-see non storm-water flows) or,

¢ Stabilize the disturbed areas by non vegetative methods {See Mulching (page 3-16),
Geotextiles {page 3-17), or Chemical Stabiization (page 3-19)

Cantamhper 1992 3-5
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]

3.1.2 Prevent Runoff From Offsite Areas From Flowinb Across Disturbed Areas

Why?

Diverting offsite runoff around a disturbed area reduces the amount of storm water which comes
into contact with the exposed soils. If there is less runoff coming in contact with exposed soil,
then there will be less erosion of the soil and less storm water which has to be treated to remove
sediment.

Q. Does runoff from undisturbed uphill areas flow onto your construction site?

Overland flow can be diverted around a construction site by instaling an Earth Dike (see page
3-37), an Inter r Dike and Swale (see page 3-41), or a Drainage Swale (see page 3-39). Your
choice of diversion methods depends upon the size of the uphill area and the steepness of the
slope the diversion must go down. Interceptor dikes and swales are effective in diverting overland
flows from smaller areas (3 acres or less) down gentle slopes (10 percent or less) A temporary
swale is most effective diverting runoff from concentrated channels and an earth dike 1s capable of
diverting both sheet and concentrated flows from larger areas down steeper slopes (See
Appendix B for specific design information regarding each of these diversion measures.) These
devices should be installed from the uphill side of the site down t0 a point where they can
discharge to an undisturbed area on the downhill side of the site.

Q. Wil runoff flow down a steeply sloped, disturbed area on the site?

Steeply sloped areas are especially susceptible to erosion. If there are steep areas on your site
which will be disturbed, then an Earth Dike (page 3-37) or Interceptor Dike and Swale (page 3-41)
may be used to divert the runoff from the top of the slope to the inlet of a Pipe Siope Drain {page
3-48) or to a less steeply sloped area These measures will mimimize the amount of runoff flowing
across the face of a slope and decrease the erosion of that slope

Q. Is there a swale or stream which runs through your construction site?

Swales and streams which run through construction sites must be protected from erosion and
sediment because they can be significantly damaged. Streams and other water bodies shouid be

protected by Preservation of Natural Vegetation (see page 3-24) or Buffer Zones (see page 3-22).
Where possible, these techniques should also be used to protect swales or intermittent streams.

Where construction requires that the stream or swale be disturbed, then the amount of area and
time of disturbance should be kept at a miumum All stream and channel crossings should be
made at right angles to the stream, preferably at the most narrow portion of the channel Once a
stream or swale 1s disturbed, construction should proceed as quickly as possible in this area Once
completed, the stream banks should be stabilized with Stream Bank Stabilization (see page 3-28),
Gabions. Swales and internmittent streams disturbed by.construction should be seeded and
stabilized with Geotextiles {see page 3-17) as soon as possible

d
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Q. Does construction traffic have to cross a drainage swale or stream?

If it is necessary to cross a swale or stream to get to all or parts of your construction site, then
before you begin working on the opposite side of the stream, you should construct a Temporary

Stream Crossing (see page 3-43). Stream crossings can be either permanent or temporary
depending upon the need to cross the stream after construction is complete.

- -~~~ -_7
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’ 3.1.3 Slow Down the Runoff Traveling Across the Site

Why?

The quantity and size of the soil particles that are loosened and removed increase with the velocity
of the runoff. This is because high runoff velocities reduce infiltration into the soil {(and therefore
also increase runoff volume) and exert greater forces on the soil particles causing them to detach.
It is no surprise, therefore, that high flow velocities are associated with severe rill and gully erosion.

Q. Is your site gently sloped?

When preparing the grading plan, try to make grades as gradual as possible without modifying the
existing site conditions significantly. Steeper slopes result in faster moving runoff, which results in
greater erosion. Erosion can occur on even the gentlest of slopes depending on soil and climate
conditions. The State/local representative of the Soil Conservation Servics 1s a good source of
area-specific considerations. (The USDA defines slopes of 2 to 9 percent as gently sloping; slopes
of 9 to 15 percent are considered moderately steep, slopes of 30 to 50 percent are considered to
be steep slopes; and slopes greater than 50 percent are considered very steep slopes.)

Q. Are there steeply sloped areas on your site?

Steeply sloped areas can be protected from erosion in a number of ways Section 3.1.2 describes
how flow can be diverted away from the face of the slope, however, this technique does not
address runoff from the slope itself Gradient Terraces {see page 3-70) should be used to break the
slope and slow the speed of the runoff flowing down the hillside. Surface Roughening (see page
3-67) can also be used on sloped areas as a method to slow doyvn overland filow on a steep slope.

Q. Is your site stabilized with vegetation?

In addition to holding soil in place and shielding it from the impact of 1ain drops, vegetative cover
also increases the roughness of the surface runoff flows over The rougher surface slows the
runoff. An area can be stabiized by Permanent Seeding (see page 3-20), Mulching (see page
3-16), Geotextiles {see page 3-17), and Sod Stabilization (see page 3-26).

Q. Does runoff concentrate into drainage swales on your site?

Concentrated runoff can be more erosive than overland flow Runoff concentrated into swales or
channels can be slowed by reducing the slope and increasing the widih of a channel. When site
conditions prevent decreasing the slope and widening a channel, then runoff can be slowed with
Check Dams (see page 3-65). Runoff can also be slowed in channels by establishing a vegetative
cover. Geotextiles (see page 3-17) are often used to hold the channe! soil in place while the grass
is growing

1
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3.1.4 Reméve Sediment From Onsite Runoff Before it Leaves the Site

Why?

[

Despite the many advances in meteorology, it 1s not possible to predict more than a few days in
advance when i1t will rain. It takes several weeks to establish a grass cover which can effectively
control erosion, and, even If there were advanced warning of rainfall, it i1s not always possible to
halt construction activities 1n an area to allow grass to grow. Therefore, it 1s necessary on most
construction sites, to install measures which can remove sediment from runoff before it flows off of
the construction site.

Q. Does your construction disturb an area 10 acres or larger that drains to a
common location?

The sediment control device which 1s mast suitable for large disturbed areas is the Sediment Basm
{see page 3-60) A sediment basin should be installed at all locations where there 1s an upstream
disturbed area of 10 acres or more. Only if a sediment basin is not attainable should other
sediment controls be installed A sediment basin may not be attainable at a iocation if.

* Shallow bedrock prevents excavation of a basin

o Topography in the common drainage location prohibits the construction of a basin of
adequate storage volume

+ There 1s insufficient space available at the common drainage location to construct a basin,
due to the presence of existing structures, pavement, or utiities which cannot be relocated

¢ The only common drainage location 1s beyond the property hine or "nght of way” o¥fthe
construction activity and a temporary construction easement cannot be obtained

e State, local, or other Federal regulations prohibit a basin or the construction of a basin in the
common drainage locations

Q. Does your construction disturb an area less than 10 acres that drains to a
common location?

Disturbed areas less than 10 acres in size have more vanety in the measures which are suitable for
sediment control Several types of measures can be used for sediment control including: Sediment
Basing, Sediment Trap, Silt Fence, and Cravel Filter Berms The selection among these measures
depends upon a number of critena The following questions should help you determine which is
the most appropniate

Cambprmbnnr TO07 2.0



Cly ! | oo T by
| I

| I "
» o

Chapter 3--Sedifnant and Erosion Control

S

Q. What if a sediment basin is not attainable on a site where there are 10 or
more disturbed acres which drain to a common location?

if you cannot install a sediment basin on your site, then you should install Sediment Traps (see
page 3-58), Silt Fences (see page 3-52), or other equivalent sediment control measures such as

Gravel Filter Berms (see page 3-54).

I .
| " h

Q. Does runoff leave the disturbed area as overland flow?

Sediment can be removed from overland flow using filtration controls such as Silt Fences (see page
3-52) and Gravel Filter Berms (see page 3-54). These methods have imitations (which are
descrnibed in Section 3.2.2) regarding the specific conditions in which they are effective.

Overland flow runoff from a disturbed area can also be directed to a Sediment Trap (see page 3-58)
or a Temporary Sediment Basin (see page 3-60) using diversion devices such as an Earth Dike (see
page 3-37) or an Interceptor Dike and Swale (see page 3-41).

Q. Is flow concentrated in channels as it leaves the disturbed area?

Sediment should be removed from concentrated runoff by either a Sediment Trap (see page 3-58)
or a Temporary Sediment Basin {see page 3-60) depending upon the disturbed area upstream.
Filtration measures are generally not effective when used in concentrated flow because flow will
back-up behind the filter until it overtops it.

Q. Are structural controls located along the entire downhill perimeter of all
disturbed areas?

Runoff which passes over disturbed soil should pass through sediment controls before it can be
allowed to flow off of the construction site. Therefore the entire downslope and side slope borders
of the disturbed area should be lined with filtration devices, such as silt fence, or with a diversion
device which will carry the runoff to a sediment basin or sediment trap prior to discharging it off
site

Q. Is there a piped storm drain system with inlets in a disturbed area?

If there is a yard dran or curb intet which receives flow from a disturbed area then a Sediment
Basin, Sediment Trap, or Inlet Protection should be constructed to remove the sediment fror the -
runoff before i1t flows into the inlet

b

- an Coantamher 1099
b



-

Chapter 3—Ssdiment and Erosion Control

3.1.5 Meet or Exceed Local/State Requirements for Erosion and Sediment Control

Why?

Many State and local authorities also have sediment and erosion control regulations in place.

It 1s important that these requirements still be met. The NPDES storm water pernmit your
construction project may be required to obtain for storm water 1s not intended to supersede State
or local requirements It 1s intended to prowide another means to regulate storm water.

Q. Does your State or local govemment require erosion and sediment control for
construction projects?

Consult State or local authorities to determine what, if any, requirements there are for sediment
and erosion control on construction projects Many State and local authorities provide their own
design manuals or guidance to assist in preparing a plan which meets their requirements. These
State and local requirements should be incorporated into the pollution prevention plan.

If the State or local authority requires review and approval of the sediment and erosion control
plan, then a reviewed and approved copy of that plan should be included in the pollution prevention
plan.

Q. Does your State or local government have an erosion and sediment control
requirement which is different from the requirements of your NPDES storm
water permit?

Although most of the provisions of the NPDES storm water permits for construction activities are
consistent with most State and local requirements, there may be differences in the specific
requirements for control measures When there i1s a difference in requirements, you should use the
more stringent one For example, your State may only require you to stabilize a disturbed area
within 30 days of the last disturbance, however, the your permit may require you to stabilize an
area 14 days after the last disturbance Under this example, you would be required to stabilize
after 14 days

September 1982 3-11
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3.2 S'EWDIMENT AND EROSION CONTROL PRACTICES’

[ ]

Any site where soils are exposed to water, wind or ice can have soil erosion and sedimentation
problems. Erosion is a natural process in which soil and rock material is loosened and removed.
Sedimentation occurs when soil particles are suspended in surface runoff or wind and are deposited
in streams and other water bodies

Human activities can accelerate erosion by removing vegetation, compacting or disturbing the soil,
changing natural drainage patterns, and by covenng the ground with impermeable surfaces
{pavement, concrete, buildings). When the land surface i1s developed or "hardened" in this manner,
storm water and snowmelt can not seep into or "infiltrate™ the ground. This results in larger
amounts of water moving more quickly across a site which can carry more sediment and other
pollutants to streams -and rivers.

'

The following sections describe stabilization practices and structural practices for erosion and
sediment control. Using the measures to control erosion and sedimentation is an important part of
storm water pollution prevention These measures are well established and have been required by
a number of State and local agencies for years

3.2.1 Stabilization Practices

Preserving existing vegetation or revegetating disturbed soil as soon as possible after construction
s the most effective way to contro! erosion A vegetation cover reduces erosion potential in four
ways: (1) by shielding the soil surface from the direct erosive impact of raindrops, (2) by
improving the soil's water storage porosity and capacity so more water can infiltrate into the
ground; (3) by slowing the runoff and allowing the sediment to drop out or deposit, and (4) by
physically holding the soil in place with plant roots

Vegetative cover can be grass, trees, or shrubs Grasses are the most common type of cover used
for revegetation because they grow quickly, providing erosion protection within days, Other soil
stabilization practices such as straw or mulch may be used during non-growing seasons to prevent
erosion. Newly planted shrubs and trees establish root systems more slowly, so keeping existing
ones is a more effective practice

Vegetative and other site stabilization practices can be either temporary or permanent controls.
Temporary controls provide a cover for exposed or disturbed areas for short periods of time or until
permanent erosion controls are put in place Permanent vegetative practices are used when
activities that disturb the soil are completed or when erosion is occurring on a site that 1s otherwise
stabilized.

3-12 September 1992
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EPA BASELINE GENERAL PERMIT REQUIREMENTS -

Stabilization Requirements | - .o .o
: o PatW.DZadth . | . ol O

Except as provided in patamphs Iv.D.2.{al. m {a}, {b), and {c} helow, mbnﬁzatcpn maasurcs
shall be initiated as soon as practicable in portions nf the site where construction activities ham
temporarily or permanently ceased, but in no case more than 14 days after the nunstm::ﬁnn
acﬁvity in that portion of the site has temporamy or permanently ceased, X v‘\»

<
4,-‘-« e "~<

{a). Where the initiation of stabilization measures by the 14th day after constmctmn acumy
temporary or permanently cease is precluded by snow covef, Stab'hzatton maasuns shall b&
initiated as soon as practicable. n R e

o I .. - . RN

{b). Where construction atrtmty will fesume on a portion of the site xmthm 21 days from whan
activities ceased, {e.g. the total time period that construction activity is temporarily ceased is -
fess than 21 days) then stabilization measures do not have to be initiated on that portion of site
by the 14th day after constructaon actawty temparardy ceased.

~
<

{¢). In arid areas {areas wnh An average annuat rainfall of 0-10 inches) and semn-and areas {areas
with an average annual famfaﬂ of 10-20 inches), where the initiation of stabilization measures by
the 14th day after constmc’aon activity has temporanly or permanentlv ceased is precluded by

4 eue

seasonal arid conditions, stabilization measures shall be initiated as soor as practicable.

~

The remainder of this section describes the common vegetative practices listed below:
e Temporary Seeding
¢ Mulching
¢ Geotextiles
e Chemical Stabthzation
¢ Permanent Seedmg and Planting
¢ Buffer Zones
° Pre;ewatuon of Natural Vegetation
* Sod Stabilization
» Stream Bank Stabilzation
¢ Soil Retaiming Measures

e Dust Control.

Commtm— mr TOOD 212
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What Is it

Temporary seeding means growing a short-term vegetative cover {plants) on disturbed site areas
that may be in danger of erosion. The purpose of temporary seeding is to reduce erosion and
sedimsntation by stabilizing disturbed areas that will not be stabilized for long periods of time or
where permanent plant growth is not necessary or appropriate. This practice uses fast-growing
grasses whose root systems hold down the soils so that they are less apt to be carried offsite by
storm water runoff or wind. Temporary seeding also reduces the problems associated with mud
and dust from bare soil surfaces during construction.

FIGURE 3.2 SEEDING PRACTICES
{Modified from Washington State, 1952)

When and Where to Use It

Temporary seeding should be performed on areas which have been disturbed by construction and
which are likely to be redisturbed, but not for several weeks or more. Typical areas might include
denuded areas, soil stockpiles, dikes, dams, sides of sediment basins, and temporary roadbanks.
Temporary seeding should take place as soon as practicable after the last land disturbing activity in
an srea. Check the requirements of your permit for the maximum amount of time allowed between
the last disturbance of an area and temporary stabilization. Temporary seeding may not be an
effactive practice in arid and semi-arid regions where the climate prevents fast plant growth,
particularly during the dry seasons. In those areas, mulching or chemical stabilization may be
better for the short-term (see sections on Mulching, Geotextiles, and Chemical Stabilization).

3.14 September 1992
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What to Consider . -

s

Proper seed bed preparation and the use of high-quality seed are needed to grow plants for
effective erosion control Soil that has been compacted by heavy traffic or machinery may need to
be loosened. Successful growth usually requires that the soil be tilled before the seed is apphed.
Topsoiling is not necessary for temporary seeding, however, it may improve the chances of
establishing temporary vegetation in an area Seed bed preparation may also require applying
fertiizer and/or ime to the soil to make conditions more suitable for plant growth Proper fertilizer,
seeding mixtures, and seeding rates vary depending on the location of the site, soil types, slopes,
and season. Local suppliers, State and local regulatory agencies, and the USDA Soil Conservation
Service will supply information on the best seed mixes and sail conditioning methods.

Seeded areas should be covered with muich to provide protection from the weather. Seeding on

slopes of 2.1 or more, 1n adverse soil conditions, during excessively hot or dry weather, or where

heavy rain 1s expected should be followed by spreading mulch (see section on Muiching) Frequent
nspections are necessary to check that conditions for growth are good. If the plants do not grow -
quickly or thick enough to prevent erosion, the area should be reseeded as soon as possible

Seeded areas should be kept adequately moist If normal rainfall will not be enough, mulching,

matting, and controlled watering should be done If seeded areas are watered, watering rates

should be watched so that over-irngation (which can cause erosion itself) does not occur.

Advantages of Temporary Seeding B}

¢ [s generally inexpensive and easy to do
e Establishes plant cover fast when conditions are good

e Stabilizes soils well, 1s aesthetic, and can provide sedimentation controls for other site
areas

¢ May help reduce costs of maintenance on other erosion controls (e g , sediment basins
may need to be cleaned out less often)

Disadvantages of Temporary Seeding

¢ Depends heavily on the season and rainfall rate for success

¢ May require extensive fertiizing of plants grown on some soils, which can cause problems
with local water quahty

o Requires protection from heavy use, once seeded

¢ May produce vegetation that requires irngation and maintenance

‘
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What Is It

Mulching is a temporary soil stabilization or erosion contro! practice whare materials such as grass,
hay, woodchips, wood fibers, straw, or grave! are placed on the soil surface. In addition to
stabilizing soils, mulching can reduce the speed of storm water runoff over an area. When used
together with seeding or planting, mulching can aid in plant growth by holding the seeds, feri:lizers,
and topsoil in place, by helping to retain moisture, and by insulating against extreme temperatures.

When and Where to Use it

Mulching is often used alone in areas where temporary seeding cannot be used because of the
geason or climate Mulching can provide iImmediate, effective, and inexpensive erosion control. On
steep slopes and critical areas such as waterways, mulch matting 1s used with netting or anchoring
to hold it in place.

Mulch seeded and planted areas where slopes are steeper than 2:1, whare runoff 1s flowing across
the area, or when seedlings need protection from bad weather.

What to Consider

Use of muich may or may not require a binder, netting, or the tacking of mulch to the ground.
Final grading is not necessary before muiching Mulched areas should be inspected often to find
where mulched material has been loosened or removed. Such areas should be reseeded (if
necessary) and the mulch cover replaced immediately. Mulch binders shouid be applied at rates
recommended by the manufacturer.

- Advantages of Mulching

* Provides immediate protection to soils that are exposed and that are subject to heavy
erosion

» Retains moisture, which may minimize the need for watering

« Requires no removal because of natural deterioration of mulching and matting

Disadvantages of Mulching n

* May delay germination of some seeds because cover reduces the soil surface temperature
e Mulch can be easily blown or washed away by runoff if not secured

* Some mulch materials such as wood chips may absorb nutrients necessary for plant
growth

3-16 September 1992
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.. Geotextiles ’ ..

What Are They

%

Geotextiles are porous fabrics known in the construction industry as filter fabrics, road rugs,
synthetic fabrics, construction fabrics, or simply fabrics. Geotextiles are manufactured by weaving
or bonding fibers made from synthetic materials such as polypropelene, polyester, polyethylene,
nylon, polyvinyl chloride, glass and vanious mixtures of these As a synthetic construction material,
geotextiles are used for a variety of purposes in the United States and foreign countries The uses
of geotextiles include separators, reinforcernent, filtration and drainage, and erosion control. We
will discuss the use of geotextiles in preventing erosion at construction sites in this section

Some geotextiles are also biodegradable materials such as mulch matting and netting Mulch
mattings are materials (jute or other wood fibers) that have been formed into sheets of muich that
are more stable than normal mulch Netting is typically made from jute, other wood fiber, plastic,
paper, or cotton and can be used to hold the mulching and matting to the ground. Netting can also
be used alone to stabilize soils while the plants are growing, however, it does not retain moisture or
temperature well Muich binders {either asphalt or synthetic) are sometimes used instead of netting
to hold loose muiches together. -

7

When and Where to Use Them
Geotextiles can be used for erosion contro! by using it alone Geotextiles, when used alone, can be
used as matting Mattings are used to stabilize the flow on channels and swales Also, matting is
used on recently planted slopes to protect seedlings untit they become established. Also, matting
may be used on tidal or stream banks wheie moving water 1s likely to wash out new plantings

Geotextiles are also used as separators An example of such a use is geotextile as a separator
between riprap and soil This "sandwiching”™ prevents the soil from being eroded from beneath the
niprap and maintaining the riprap’s base.

What to Cons:der

As stated above, the types of geotextiles available are vast, therefore, the selected fabric should
match its purpose Also, State or local requirements, design procedures, and any other applicable
requirements should also be consulted in the field, important concerns include regular inspections
to determine If cracks, tears, or breaches are present in the fabric and appropriate repairs should be
made

Effective netting and matting require firm, continuous contact between the materials and the soil. .

If there 1s no contact, the matenial will not hold the soil and erosion will occur underneath the
matenal

Qentormher 1002 3-17
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FIGURE 3.3 ORIENTATION OF MULCH NETTING AND MATTING
{Modified from County of Fairfax, 1987)

Advantages of Geotextiles

e Fabrics are relatively inexpensive for certain applications

e Offer convenience to the installer

* Daesign methodologies for the use of geotextiles are available

e A wide vaniety of geotextiles to match specific needs are available

e Mulch matting and netting are biodegradable

Disadvantages of Geotextiles

* If the fabric is not properly selected, designed, or installed, the effectiveness may be
reduced drastically

¢ Many synthetic geotextiles are sensitive to hight and must be protected prior to installation

210 September 1992
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Chemical Stabilization

What is It

Chemical stabilization practices, often referrad to as a chemncal mulch, soil binder, or soil palliative,
are temporary erosion control practices. Materials made of vinyl, asphalt, or rubber are sprayed
onto the surface of the soil 1o hold the soil in place and protect against grosion from storm water
runoff and wind Many of the products used for chemical stabilization are human-made, and many

different products are on the market .

When and Where to Use it

Chemical stabilization can be used as an alternative in areas where temporary seeding practices
cannot be used because of the season or chimate It can provide immediate, effective, and
inexpensive erosion control anywhere erosion is occurring on a site.

*

What to Consider

The application rates and procedures recommended by the manufacturer of a chemical stabilization
product should be followed as closely as possible to prevent the products from forming ponds and
from creating large areas where moisture cannot get through

Advantages of Chemical Stabilization -

e |s easily apphed to the surface of the soil
< |s effective in stabilizing areas where plants will not grow

‘e Provides immediate protection to soils that are in danger of erosion

Disadvantages of Chemical Stabilization

» Can create impervious surfaces {(where water cannot get through), which may in turn
increase the amount and speed of storm water runoff

' » May cause harmful effects on water quality if not used correctly

o Is usually more expensive than vegetative cover

Qantamhber 1992 3-19
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What Is It '

[ f

Permanent seeding of grass and planting trees and brush provides stabilization to the soil by
holding soil particles in place. Vegetation reduces sediments and runoff to downstream areas by
slowing the velocity of runoff and permitting greater infiltration of the runoff. Vegetation also
filters sediments, helps the soil absorb water, improves wildlife habitats, and enhances the
aesthetics of a site.

TR T A T G T TN
ONE YEAR AFTER SEEDING

FIGURE 3.4 ESTABLISHING PERMANENT COVER WITH
VEGETATION
{(Modified from State of North Carolina, 1988)

When and Where to Use It

Permanent seeding and planting ts appropriate for any graded or clearad area where long-lived plant
cover is desired. Some areas where permanent seeding i1s especially important are filter strips,
buffer areas, vegetated swales, steep slopes, and stream banks. This practice I1s effective on areas
whoere soils are unstable because of their texture, structure, a high water table, high winds, or high
slope.

What to Consider -

s " o !

For this practice to work, it is important to select appropriate vegetation, prepare a good seedbed,
properly time planting, and to condition the soil Planting local plants during their regular growing
season will increase the chances for success and may lessen the need for watering. Check seeded
areas frequently for proper watering and growth conditions.

When seeding in cold climates diring fall or winter, cover the area with mulch to provide a
protective barrier against cold weather (see Mulching) Seeding should also be muiched if the
seeded area slopes 4.1 or more, if soil is sandy or clayey, or if weather is excessively hot or dry.

3-20 | September 1
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Plant when conditions are most favorable for growth When possible, use low-maintenance local
plant species

Topsoil should be used on areas where topsoils have been removed, where the soils are dense or
impermeable, or where mulching and fertilizers alone cannot improve soil quality Topsoiling should
be coordinated with the seeding and planting practices and should not be planned while the ground
1s frozen or too wet. Topsoail layers should be at least 2 inches deep (or similar to the existing
topsoil depth)

To minimize erosion and sedimentation, remove as little existing topsoil as possible. All site
controls should be in place before the topsoil 1s removed. If topsoils are brought in from another
site, it 1s important that its texture is compatible with the subsoils onsite; for example, sandy
topsolls are not compatible with clay subsojls

Stockpiling of topsoils onsite requires good planning so soils will not obstruct other operations. if
soll 1s to be stockpiled, consider using temporary seeding, mulching, or silt fencing to prevent or
control erosion Inspect the stockpiles frequently for erosion After topsoil has been spread,
inspect it regularly, and reseed or replace areas that have eroded.

Advantages of Permanent Seeding and Planting

¢ improves the aesthetics of a site .

* Provides excellent stabilization

Provides filtering of sediments

Provides wildlife habitat

[

Is relatively inexpensive

Disadvantages of Permanent Seeding and Planting

¢ May requsre irngation to establish vegetation

v

¢ Depends initially on chimate and weather for success

—~ -t -y 2 271
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What Are They

Buffer zones are vegetated strips of land used for temporary or permanent water quality benefits
Buffer zones are used to decrease the velocity of storm water runoff, which in turn helps to

prevent soil erosion. Buffer zones are different from vegetated filter strips (see section on
Vegetated Filter Strips) because buffer zone effectiveness is not measured by its ability to improve
infiltration {allow water to go into the ground). The buffer zone can be an area of vegetation that -
is left undisturbed during construction, or it can be newly planted

Parking lot ‘l

Stream

FIGURE 3.5 EXAMPLE BUFFER ZONE
{Modified from Washington State, 1992)
- |

-

When and Where to Use Them

Buffer zones technique can be used at any site that can support vegetation. Buffer zones are
particularly effective on floodplains, next to wetlands, along stream banks, and on steep, unstable
slopes.

What to Consider

If buffer zones are preserved, existing vegetation, good planning, and site management are needed
to protect against disturbances such as grade changes, excavation, damage from equipment, and
other activities. Establishing new buffer strips requires the establishment of a good dense turf,
trees, and shrubs (see Permanent Seeding and Planting} Careful maintenance is important to
ensure healthy vegetation The need for routine maintenance such as mowing, fertihzing, hming,
irrigating, pruning, and weed and pest contro! will depend on the species of plants and tress
involved, soil types, and climatic conditions. Maintaining planted areas may require debns removal
and protection against unintended uses or traffic. Many State/local storm water program or zoning

3-22 September 1992
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agencies have régulations which define required or aliowable buffer zones especially near sensitive
areas such as wetlands. Contact the appropriate State/local agencies for their requirements. -

Advantages of Buffer Zones

® Provide aesthetic as well as water quality bensfits

* Provide areas for infiltration, which reduces amount and speed of storm water runoff
* Provide areas for wildh‘fe habitat

* Provide areas for recreation

® Provide buffers and screens for onsite noise if trees or large bushes are used

* | ow maintenance reguirements

¢ Low cost when using existing vegetation

Disadvantages of Buffer Zones

* May not be cost effective to use if the cost of land is high

* Are not feasible if land is not available

¢ Require plant growth before they are effective \

[
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What Is It

I i A [ I ! ot |
The preservation of natural vegetation (existing trees, vines, brushes, and grasses) provides natural
buffer zones. By preserving stabilized areas, it minimizes erosion potential, protects water quality,

and provides aesthetic benefits This practice is used as a permanent control measure.

When and Where to Use it

This tachnique is applicable to all types of sites. Areas where preserving vegetation can be
particularly beneficial are floodplains, wetlands, stream banks, steep slopes, and other areas where
erosion controls would be difficult to establish, install, or maintain.

1\ } w‘H‘\“\‘ wL

1

What to Consider

Praservation 6f vegetation on a site should be planned before aﬁ* site disturbance bégins.
Preservation requires good site management to minimize the impact of construction activities on
existing vegetation. Clearly mark the trees to be preserved and protect them from ground
disturbances around the base of the tree. Proper maintenance is important to ensure healthy
vegetation that can control erosion. Different species, soil types, and climatic conditions will
require different maintenance activities such as mowing, fertiizing, iming, wrigation, pruning, and
weed and pest control. Some State/local regulations require natural vegetation to be preserved in
sensitive areas; consult the appropriate State/local agencies for more information on their
regulations. Maintenance should be performed regularly, especiﬁllx dqring construction.

Advantages of Preservation of Natural Vegetation

e Can handle higher quantities of storm water runoff than newly sesded areas
¢ Does not require time to establish (i.e., effective immediately)

¢ Increases the filtering capacity because the vegetation and root structure are usually
denser in preserved natural vegetation than in newly seeded or base areas

e Enhances aesthetics

e Provides areas for infiltration, reducing the quantity and velocity of storm water runoff

e Allows areas where wildlife can remain undlst_urbed

* Provides noise buffers and screens for onsite operations

o Usually requires less maintenance (e.g., irrigation, fertilizer) than planting new vegetation

Disadvantages of Preservation of Natural Vegetation

* Requires planning to preserve and maintain the existing vegetation
¢ May not be cost effective with high land costs
¢ May constrict area available for construction activities

it
| L
ot
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Vegetation absorbs the energy of falling rain

2. Roots hold soil particles in place

3 Vegetation helps to maintam
absorptive capacity

P

4 Vegetation slows the velocity of runoff

/( and acts as a filter to catch sediment

Construction Operations Relative to Location of Protected Trees

FIGURE 3.6 BENEFITS OF PRESERVING NATURAL VEGETATION
{Modified from Washington State, 1992)

Rantamhar 1992 3-25
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What Is it

Sodding stabilizes an area by immediately covering the surface with vegetation and providing areas
where storm water can infiltrate into the ground

SODDING
N P g - = |  Laysodin astaggered
T.ee ot ="_ | ponem
-Q:. - :- b _....“ -:' -‘—: -
)
|
-— I_' - - oo
:.:.-— - ..: .--E- " '::..- JP"{ - ""ﬁ“‘n
AOLL sod immedistely WATER t0 & degth MOW whan the sod io
St 4° o8 rweded satablhed i
FIGURE 3.7 SODDING
(Madification from County of Fairfax, 1987)

When and Where to Use It

Sodding is appropriate for any graded or cleared area that might erode and where a permanent,
long-lived plant cover is needed immediately. Examples of where sodding ¢an be used are buffer
zones, stream banks, dikes, swales, slopes, outlsts, level sqreadqrs, and filter strips.

[ [ I |

What to Consider

“
] ([T ! | I

The soil surface should be fine-graded before laying down the sod Topsoil may be needed in areas
where the soil textures are inadequate (see topsoil discussion in section on Permanent Seeding and
Planting). Lime and fertiizers should be added to the soil to promote good growth conditions.
Sodding can be applied in alternating strips or other patterns, or alternate areas can be seaded to
reduce expenss. Sod should not be planted during very hot or wet weather. Sod should not be
placed on slopes that are greater than 3:1 if they are to be mowed If placed on steep slopes, sod
should be laid with staggered joints and/or be pegged In areas such as steep slopes or next to

' 3-26 September 1992
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unr'ling waterwails, chicken wire, jute, or other netting can be placed over the sod for extra
protection aganst lifting (see Mulching and Geotextiles}. Roll or compact immediately after
installation to ensure firm contact with the underlying topsoil. Inspect the sod frequently after it is
irst installed, especially after large storm events, until it is established as permanent cover.
Remove and replace dead sod Watering may be necessary after planting and during periods of
intense heat and/or lack of rain {drought).

Advantages of Sod Stabilization

e Can provide immediate vegetative cover and erosion control

e Provides more stabiizing protection than iitial seeding through dense cover formed by sod
* Produces lower weed growth than seeded vegetation

e Can be used for site activities within a shorter time than can seeded vegetation

o Can be placed at any time of the year as long as moisture conditions in the soil are
favorable

Disadvantages of Sod Stabilization

» Purchase and installation costs are hugher than for seeding

e May require continued irngation if the sod is placed during dry seasons or on sandy soils

ki Can 1007 3.27
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What is It
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|
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Stream bank stabilization is used to prevent stream bank erosion from high velocities and quantities
of storm water runoff. Typical methods include the following:

¢ Riprap-Large angular stones placed along the stream bank or lake

» Gabion-Rock-filled wire cages that are used to create a new stream bank

o Reinforced Concrete-Concrete bulkheads and retaining walls that reptace natura! stream
banks and create a nonerosive surface

e Log Cribbing-Retaining walls built of logs to anchor the soils against erosive forces. Usually
built on the outside of stream bends

o Grid Pavers—-Precast or poured-in-place concrete units that are placed along stream banks to
stabilize the stream bank and create open spaces where vegetation can be established

» Asphalt-Asphalt paving that is placed along the natural stream bank to create a nonercsive
surface.

b ! TR

When and Where to Use It

Stream bank stabilization 1s used where vegetative stabilization practices are not practical and
where the stream banks are subject to heavy erosion from increased flows or disturbance during
construction. Stabilization should occur before any land development in the watershed area.
Stabilization can also be retrofitted when erosion of a stream bank occurs.

What to Consider

| N ATEE T b !
Stream bank stabilization structures should be planned and designed by a professional enginesr
licensed in the State where the site is focated Applicable Federal, State, and local requirements
should be foliowed, including Clean Water Act Section 404 regulations. An important design
feature of stream bank stabilization methods is the foundation of the structure; the potential for the
stream to erode the sides and bottom of the channel should be considered to make sure the
stabilization measure will be supported properly. Structures can be designed to protect and
improve natural wildhfe habitats; for example, log structures and gnid pavers can be designed to
keep vegetation Only pressure-treated wood should be used in log structures. Permanent
structures should be designed to handle expected flood conditions. A well-designed layer of stone
can be used in many ways and In many locations to control erosion and sedimentation. Riprap
protects soil from erosion and is often used on steep slopes built with fill matenals that are subject
to harsh weather or seepage. Riprap can also be used for flow channel liners, inlet and outlet
protection at culverts, stream bank protection, and protection of shore lines subject to wave action.
It is used where water is turbulent and fast flowing and where soil may erode under the design
flow conditions. It is used to expose the water to air as well as to reduce water energy. Riprap
and gabion (wire mesh cages filled with rock) are usually placed over a filter bianket (i.e., a8 gravel
layer or filter cloth). Riprap is either a umform size or graded (different sizes) and i1s usually apphed
in an even layer throughout the stream Reinforced concrete sgrﬁnctures may require positive

. I ; !
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; Capping :
Stone Fill

Floor Planking
{Bottom Only)

Log snug sgsinst bank
N as much as possible
Side View

Grid Pavers Log Cribbing
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Riprap ~ Gablon

FIGURE 3.8 EXAMPLES OF STREAM BANK STABILIZATION PRACTICES

{(Modified from Commonwealth of Virginia, 1980, and Commonwealth of Pennsylvania, 1990)
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drainage Dtmhuid the bulkhead or retaining wall to prevent erosion around the structure. Gabion and
grid pavers should be installed according to manufacturers’ rgcommendatioqs.

!
!

Stream bank stabilization structures should be inspected regularly and after each large storm avent.
Structures should be maintained as installed. Structural damage should be repaired as soon as

possible to prevent further damage or erosion to the stream bank.

oM I ! |

Advantages of Stream Bank Stabilization

e Can provide control against erosive forces caused by the increase in storm water flows
created during land development

¢ Usually will not require as much maintenance as vegetative erosion controls
¢ May provide wildlife habitats

* Forms a dense, flexible, self-healing cover that will adapt well to uneven surfaces (rniprap)

Disadvantages of Stream Bank Stabilization

¢ Does not provide the water quality or aesthetic benefits that vegetative practices could

¢ Should be designed by qualified professional engineers, which may increase project costs
* May be expensive {materials costs)

¢ May require additional permits for structure

¢ May alter stream dynamics which cause changes in the channe! downstream

* May cause negative impacts to wildiife habitats

I ! v [ Il
\‘ 1! ' i [l
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Soll Retaining Measures ’ . ]

What Are They

Soil retaining measures refer to structures or vegetative stabilization practices used to hold the soll
firmly to its oniginal place or to confine as much as possible within the site boundary. There are
many different methods for retaining soil; some are used to contro! erosion while others are used to
protect the safety of the workers (1.8., during excavations). Exarnples of soil retaining measures
include reinforced soil retaining systems, wind breaks, and stream bank protection using shrubs and
reeds.

'Reinforced soil retaining measures refer to using structural measures to hold in place loose or
unstable soil. During excavation, for exampie, soil tisbacks and retaining walls are used to prevent
cave-ins and accidents But these same methods can be used to retain soils and prevent them
from moving While detailed discussion of soll retaining methods 1s beyond the scope of this
manual, several are briefly described

o Skeleton Sheeting—Skeleton sheeting, the least expensive soil bracing system, requires the -
soil to be cohesive {i e., ke clay). Construction grade lumber is used to brace the excavated
face of the siope ;

¢ Continuous Sheeting—Continuous sheeting involves using a material that covers the face of
the slope in a continuous manner Struts and boards are placed along the slope which
provide continuous support to the slope face The matenal used can be steel, concrete, or
wood

¢ Permanent Retaining Walls —Permanent construction walls may be necessary to provide
support to the slope well after the construction 1s complete. In this instance, concrete
masonry or wood (railiroad tie} retaining walls can be constructed and left in place

When and Where to Use Them

ﬂse reinforced soi retaining methods where using other methods of soil retention {e.g., vegetation}
is not practical Some sites may have slopes or soils that do not lend themselves to ordinary
practices of soil retention In these instances, a reinforced soil retaining measure should be
considered. >

What to Consider

t

As emphasized earlier, the use of reinforced soil retaining practices serve both safety and erosion
control purposes Since safety 1s the first concern, the design should be performed by qualified and
certified engineers. Such design normally involves understanding the nature of soil, location of the
ground water table, the expected loads, and other important design considerations

t
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retaining walls need to retain
existing vegetative cover

railroad tie retaining wall

FIGURE 3.9 USE OF RETAINING WALLS
{Modification from Washington State, 1992)

Advantages of Soil Retaining Measures

* Provide safety to workers, and some types of reinforced retention can be left as
permanent structures

* Prevent erosion of soil difficult to stabilize using conventional methods

Disadvantages of Soil Retaining Measures

e Require the expertise of a professional engineer and may be expensive to design and install
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What Is It

Wind is capable of causing erosion, particularly in dry chmates or during the dry season. Wind
rosion can occur wherever the surface soil is loose and dry, vegetation is gparse or absent, and

he wind s sufficiently strong. Wind erodes soils and transports the sediments offgite, where they
nay be washed into the receiving water by the next rainstorm. Therefore, vanous methods of dust

control may need to be employed to prevent dust from being carried away from the construction

site. There are many ways to accomplish this and some are described below:

e Vegstative Cover—For disturbed areas not subject to traffic, vegetation provides the most
practical methed of dust control {(see Temporary Seeding and Permanent Seeding and
Planting)

¢ Muich (including Gravel Mulch)—When properly apphed, mulch offers a fast, effactive means
of controlling dust {see Mulching)

s Spray-on Adhesive—Asphalt emulsions, latex amulsions, or resin in water can be sprayed
onto mineratl soil to prevent their blowing away (see Chemical Stabilization).

e Calcium Chloride—Calcium chloride may be applied by mechamcal spreader as loose, dry
granules or flakes at a rate that keeps the surface moist but not so high as to cause water
poliution or plant dam}aqe.

o Sprinkling—The site may be sprinkied until the surface is wet. Sprinkling 1s especially
effective for dust control on haul roads and other traffic routes

e Stone—Used to stébilnze construction roads, can also be effective for dust control.

o Barriers—A board fence, wind fence, sediment f'ence, or similar barrier can contro! air
currents and blowing soil All of these fences are normally constructed of wood and they
prevent erosion by obstructing the wind near the ground and preventing the soil from blowing
offsite .

Barners can be part of long-term dust control strategy in and and semiand areas; however,
they are not a substitute for permanent stabilization. A wind barner generally protects soil
downward for a distance of 10 times the height of the barrier. Perenmal grass and stands of
existing trees may also serve as wind barniers.

When and Where to Use It

The above measures for dust control should be used when open dry areas of soil are anticipated on
the site. Clearing and grading activities create the opportunity for large amounts of dust to be
blown, therefore, one or several dust control rneasures should be considered prior to clearing and
grading. One should also note that many of the water erosion control measures indirectly prevent
wind erosion

As the distance across bare soil increases, wind erosion becomes more and more severe In arid
and semiand regions where rainfall 1s insufficient to establish vegetative cover, mulching may be

)
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used to consérve moisture, prevent surface crusting, reduce runoff and erosion, and help establish
veagetation. Itis a cntical treatment on sites with erosive slopes.

What to Consider

I I oty ' R [

The direction of the prevailing winds and careful planning of clearing activites are important
considerations. As a standard practice, any exposed area should be stabilized using vegetation to
prevant both wind and water erosion. If your site is located in an and or semiarid area, you may
wish to contact the USDA Soil Conservation Service representative in your area or the appropriate
State/flocal government agsncy for additional information.

i

Advantages of Dust Control

¢ Reduces movement of soil to offsite areas

Disadvantages of Dust Control

¢ Excessive sprinkling may result in non-storm water discharges from the site
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3.2.2 Structural Erosion and Sediment Control Practices

Structural practices used in sediment and erosion control divert storm water flows away from
exposed areas, conyey runoff, prevent sadiments from moving offsite, and can also reduce the
erosive forces of runoff waters. The controls can aither be used as permanent or temporary
measures. Practices discussed include the following.

o Earth Dike

~

Drainage Swale

e |nterceptor Dikes and Swales
¢ Temporary Stream Crossing
* Temporary Storm Drain Diversion
® Papg Slope Drains

¢ Subsurface Drains

e Sijit Fence

e Gravel or Stone Fiiter Berm

e Storm Drain Inlet Protection
e Sediment Trap

« Temporary Sediment Basin

* Qutlet Protection

» Check Dams

» Surface Rougheninp

= Gradient Terraces.

September 1992 3.38
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K Earth Dike , »

What is It

An earth dike is a ridge or ndge and channel combination used to protect work areas from upslops
runoff and to divert sediment-laden water to appropriate traps or stable outlets. The dike consists
of compacted soil and stone, niprap, or vegatation to stabiize the channel.

FLOW
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GRADE LINE - STABILIZATION AS REQUIRED
EXCAVATE TO PROVIDE REQUIRED
FLOW WIDTH AT DESIGN FLOW

- CROSS SECTION
CUT OR FILL
SLOPE == &
POSITIVE DRAINAGE
SUFFICIENT TO DRAIN
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arenrs (NC\/

PLAN VIEW
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| FIGURE 3.10 EARTH DIKE
{Modified from Maryland Department of the Environment, 1991)

When and Where to Use It

Earth dikes are used in construction areas to control erosion, sedimentation, or flood damage.
Earth dikes can be used in the following situations:

e Above disturbed existing slopes and above cut or fill slopes to prevent runoff over the slopse

* Across unprotected slopes, as slope breaks, to reduce slope length

Below slopes to divert excess runoff to stabilized outlets

To divert sediment laden water to sediment traps

e At or near the perimeter of the construction area to keep sediment from leaving the site
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* Above disturbed areas before stabilization to prevent erosioh and maintain acceptable
working conditions

e Temporary diversions may also serve as sediment traps when the site has been
overexcavated on a flat grade or in conjunction with a sediment fence.

What to Consider

Despite an earth dike’s simplicity, improper design can imit its effectiveness; therefore, the State
or local raquirements should be consuilted. Some general considerations include proper compaction
of the earth dike, appropriate location to divert the intercepted runoff, and properly designed ridge
haight and thicknesses. Earth dikes should be constructed along a positive grade. There should be
no dips or low points in an earth dike where the storm water will collect (other than the discharge
point). Also, the intercepted runoff from disturbed areas should be diverted to a sediment-trapping
device. Runoff from undisturbed areas can be channeled to an existing swale or to a level
spreader. Stabilization for the dike and flow channel of the drainage swale should be accomplished
as soon as possible. Stabilization materials can include vegetation or stone/npr;p.

4

Advantages of an Earth Dike

¢ Can be constructed from matenals and equipment which are typically already present on a
construction site

Disadvantages of an Earth Dike

* Frequent inspection and maintenance required
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’ Drainage Swale . - - - .t

What Is It

A drainage swale 1s a channel with a hning of vegetation, riprap, asphalt, concrete, or other
matenal. It s constructed by excavating a channel and applying the appropriate stabilization.

EXISTING
GROUND
€ MINIMUM
DEPTH
CROSS SECTION
FLOW i FLOW'
) SRR ST A -
, FLOW
| —— . T X A X - ﬂ
PLAN VIEW
FIGURE 3.11 TEMPORARY SWALE
{Modified from Maryland Department of the Environment, 1991)

When and Where to Use it

A drainage swale apphes when runoff 1s to be conveyed without causing erosion. Drainage swales
can be used to convey runoff from the bottom or top of a slope. Drainage swales accomplish this
by intercepting and diverting the flow to a suitable outlet. For swales draining a disturbed area, the
outlet can be to a sediment trapping device prior to its release.

E

What to Consider

Since design flows, channel linings, and appropriate outlet devices will need to be considered,
consult your State’s requirements on such erosion control measures prior to constructing a
drainage swale. General considerations include:

* Divert the intercepted runoff to an appropriate outlet
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* The swale should be lined using geotextiles, grass, sod, riprap, asphalt, or concrete. The
selaction of the liner is dependent upon the volume and the velocity of the anticipated runoff.

* The swale should have a positive grade. There should be no dips or low points in the swale
where storm water will collect.
I . Iy it

|
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Advantages of a Drainage Swale

e Excavation of swale can be easily performed with earth moving equipment

e Can transport large volumes of runoff

Disadvantages of a Drainage Swale

Stabilization and design costs can rnake construction expensive

Use is restricted to areas with relatively flat slopes
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U _interceptor Dikes and Swales e

What Are They

interceptor dikes (ndges of compacted soil) and swales {excavated depressions) are used to kegp
upslope runoff from crossing areas where there 1s a high nisk of erosion. They reduce the amount
and speed of flow and then guide it to a stabilized outfall (point of discharge) or sediment trapping
area (see sections on Sediment Traps and Temporary Sediment Basins). Interceptor dikes and
swales divert runoff using a combination of earth dike and vegetated swale. Runoff is channeled
away from locations where there 1s a high risk of erosion by placing a diversion dike or swale at the
top of a sloping disturbed area Dikes and swales also collect overland flow, changing it into
concentrated flows. Interceptor dikas and swales can be either temporary or permanent storm

watsr control structures.

PARABOLIC CROSS-SECTION

FIGURE 3.12 TYPICAL INTERCEPTOR DIKES AND SWALES
{Modified from State of Maryland, 1983)

When and Where to Use Them

Interceptor dikes and swales are generally built around the perimeter of a construction site befora
any major soil disturbing activity takes place. Temporary dikes or swales may also be used to
protect existing buildings; areas, such as stockpiles; or other small areas that have not yet been
fully stabilized. When constructed along the upsiope penimeter of a disturbed or high-risk area
{though not necessarily all the way around it), dikes or swales prevent runoff from uphill areas from
crossing the unprotected slope. Temporary dikes or swales constructed on the down slope side of
the disturbed or high-risk area will prevent runoff that contains sediment from leaving the site
before sediment 1s removed For short slopes, a dike or swale at the top of the slope reduces the
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dmount of runoff reaching the disturbed area. For longer slopes, several dikes or swales are placed
across the slope at intervals. This practice reduces the amount of runoff that accumulates on the
face of the slope and carries the runoff safely down the slope. In ali cases, runoff 1s guided to a
sediment trapping area or a stabilized outfall before release.

What to Consider

Temporary dikes and swales are used in areas of overland flow; if they remain in place longer than
15 days, they should be stabiized. Runoff channeled by a dike or swale should be directed to an
adequate sediment trapping area or stabilized outfall Care should be taken to provide enough
slope for drainage but not too much slope to cause erosion due to high runoff flow speed.
Temporary interceptor dikes and swales may remain in place as long as 12 to 18 months {with
proper stabilization) or be rebuilt at the end of each day’s activities. Dikes or swales should remain
in place until the area they were built to protect 1s permanently stabilized. Interceptor dikes and
swales can be permanent controls However, permanent controls. should be designed to handie
runoff after construction is complete; should be permanently stabilized; and should be inspected
and maintained on a regular basis. Temporary and permanent control measures should be
inspected once each week on a regular schedule and after every storm. Repairs necessary to the
dike and flow channel should be made promptly.

Advantages of Interceptor Dikes and Swales

* Are simple and effective for channeling runoff away from areas subject to erosion
® Can handle flows from large drainage areas

* Are inexpensive because they use materials and equipment normally found onsite

Disadvantages of Interceptor Dikes and Swales

¢ [f constructed improperly, can cause erosion and sediment transport since flows are
concentrated

* May cause problems to vegetation growth if water fiow is too fast

* Require additional maintenance, inspections, and repairs
- N SRR o TR
! o | [ U TR
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What Is It !

A temporary stream crossing is a bridge or culvert across a stream or watercourse for short-term
use by construction vehicles or heavy equipment Vehicles moving over unprotected stream banks
will damage the bank, thereby releasing sediments and degrading the stream bank. A stream
crossing provides a means for constructions vehicles to cross streams or watercourses without
moving sediment to streams, damaging the streambed or channel, or causing flooding.

When and Where to Use it

I3

A temporary stream crossing 1s used when heavy equipment should be moved from one gide of a
stream channel to another, or where hight-duty construction vehicles have to cross the stream
channel frequently for a short peniod of time. Temporary stream crossings should be constructed
or;ly when it 15 necessary to cross a stream and a permanent crossing is not yst constructed.

o Bridges—Where available matenals and designs are adequate to bear the expected loadings,
bridges are preferred as a temporary stream crossing )

o Culverts—Culverts are the most common type of stream crossings and are relatively easy to
construct A pipe, which is to carry the flow, is laid into the channel and covered by gravel.

What to Consider

When feasible, one should always attempt to minimize or eliminate the need to cross streams.
Temporary stream crossings are a direct source of pollution, therefore, every effort should be made
1o use an alternate method (e g , longer detour), when feasible. When it becomes necessary 1o
cross a stream, a well planned approach will minimize the damage to the stream bank and reducs
erosion The design of temporary stream crossings requires knowledge of the design flows and
other information, therefore, a professional engineer and specific State and local requirements
should be consulted. State/local jurisdictions may require a separate permit for temporary stream
crossings, contact them directly to learn about their exact requirements.

The specific loads and the stream conditions will dictate what type of stream crossing to employ.
Bridges are the preferred method to cross a stream as they provide the least obstruction to flows
and fish migration

.
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FIGURE 3.13 TEMPORARY ACCESS BRIDGE
{Modified from Maryland Department of the Environment, 1991)
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FIGURE 3.14 TEMPORARY ACCESS CULVERT

(Modified from Maryland Department of the Environment, 1991)
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Advantages of & Temporary Stream Crossing

Bridges provide the least obstruction to flow and fish migration and the construction
material can be salvaged

s Culverts are inexpensive and easily installed structures

Disadvantages of a Temporary Stream Crossing

Bridges are expensive to design and install

Culverts cause greater disturbances during installation and removal

346 ‘ September 1992~
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Temporary Storm Drain Diversion ’ ) :

What Is It

\ temporary storm drain 1s a pipe which radirects an existing storm drain system or outfall channel
o discharge into a sediment trap or basin.

When and Where to Use it

Jse storm drain diversions to temporarily divert flow going to a permanent outfall. This diverted
iow should be directed to a sediment-trapping device. A temporary storm drain diversion should
emain 1n place as long as the area draning to the storm sewer remains disturbed. Another method
s to delay completion of the permanent outfall and instead using temporary diversions to a
ediment trapping device before discharge Finally, a sediment trap or basin can be constructed
»elow a permanent storm drain outfall The basin would be designed to trap any sediment before

inal discharge. _

What to Consider

Since the existing storm draining systems will be modified, careful consideration to piping
configuration and resulting impact of installing a temporary storm drain diversion should be given.
The temporary diversions will also need to be moved, once the construction has ceased and it 1s
necessary to restore the oniginal storm drainage systems Therefore, appropriate restoration
measures such as flushing the storm drain pricr to removal of the sediment trap or basin, stabihizing
the outfall, restoration of grade areas, etc should be taken And finally, the State or local
requirements should be consulted for detalled requirements.

1

Advantages of a Temporary Storm Drain Diversion

* Requires little maintenance once mstalied

Disadvantages of a Temporary Storm Drain Diversion

s Disturbs existing storm drainage patterns

e pmm e 10O 47
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What Are They

Pipe slopes drains reduce the risk of erosion by discharging runoff to stabilized areas. Made of
flexible or rigid pipe, they carry concentrated runoff from the top to the bottom of a slope that has
slready been damaged by erosion or is at high risk for erosion. They are also used to drain
saturated slopes that have the potential for soil shdes Pipe slope drains can be either temporary or
permanent depending on the method of msxallatnon and matenal used.
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FIGURE 3.15 FLEXIBLE PIPE SLOPE DRAIN
{Modified from State of Maryland, 1983)
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When and Where to Use Them

Pipe slope drains are used whenever it 1s necessary to convey water down a slope without causing
erosion. They are especially effective before a slope has been stabilized or before permanent .
drainage structures are ready for use. Pipe slope drains may be used with other devices, including
diversion dikes or swales, sediment traps, and level spreaders (used to spreaad out storm watar
runoff uniformly over the surface of the ground). Temporary pipe slope drains, usually flexible
tubing or conduit, may be installed prior to the construction of permanent drainage structures.
Permanent slope drains may be placed on or beneath the ground surface; pipes, sectional
downdrains, paved chutes, or clay tiles may be used.
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>aved chutes may be covered with a surface of concrete or other impenetrable matenal.
jubsurface drains can be constructed of concrete, PVC, clay tile, corrugated metal, or other

yormanent matenal

What to Consider

The drain design should be able to handle the volume of flow. The inlets and outlets of a pipe
lope drain should be stabiized This means that a flared end section should be used at the
entrance of the pipe The soil around the pipe entrance should be fully compacted. The soil at the
discharge end of the pipe should be stabilized with riprap (a combination of large stones, cobbles,
and boulders). The niprap should be placed along the bottom of a swale which leads to a sediment

trapping structure or another stabilized area

Pipe slope drains should be inspected on a regular schedule and after any major storm. Be sure
that the inlet from the pipe 1s properly installed to prevent bypassing the inlet and undercutting the
structure If necessary, install a headwall, 1iprap, or sandbags around the inlet. Check the outlet
point for erosion and check the pipe for breaks or clogs Install outlet protection if needed and
promptly clear breaks and clogs.

Advantages of Pipe Slope Drains

Can reduce or eliminate erosion by transporting runoff down steep slopes or by draining
saturated soils

Y e

Are easy to install and require little maintenance

Disadvantages of Pipe Slope Drains

Require that the area disturbed by the installation of the drain should be stabilized or it,
too, will be subject to erosion

May clog during a large storm
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What Are They

A subsurface drain is a perforated pipe or conduit placed beneath the surface of the ground at a
designed depth and grade. It is used to drain an area by lowering the water table. A high water
table can saturate soils and prevent the growth of certain types of vegetation. Saturated socils on
slopeas will sometimes "shp” down the hill. Installing subsurface drains can help prevent these

problems. | : H
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I 0 o | o e I
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FIGURE 3.16 SUBSURFACE DRAINS
{(Modified from Commonwealth of Virginia, 1980)
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Wimn and Where to Use Them

There are two types of subsurface drains rehef drains and interceptor drains. Relief drains are
used to dewater an area where the water table is high. They may be placed in a gndiron,
herringbone, or random pattern. Iinterceptor drains are used to remove water where sloping soils
are excessively wet or subject to slippage. They are usually placed as single pipes instead of in
patterns. Generally, subsurface drains are suitable only in areas where the soil 1s deep enough for
proper installation. They are not recommended where they pass under heavy vehicle crossings.

3

What to Consider

Drains should be placed so that tree roots will not interfere with drainage pipes. The drain design
should be adequate to handle the volume of flow Areas disturbed by the installation of a drain
should be stabilized or they, too, will be subject to erosion. The soil layer must be deep enough to
allow proper installation.

Backfill immediately after the pipe is placed. Matenal used for backfill should be open granular soil
that 1s highly permeable The outlet should be stabilized and should direct sediment-laden storm
water runoff to a sediment trapping structure or ancther stabilized area.

inspect subsurface drains on a regular schedule and check for evidence of pipe breaks or clogging
by sediment, debns, or tree roots. Remove blockage immediately, replace any broken sections, and
restabilize the surface If the blockage is from tree roots, it may be necessary to relocate the dran.
Check inlets and outlets for sediment or debris. Remove and dispose of these materials properly.

Advantages of Subsurface Drains

Provide an effective method for stabiizing wet sloping soils

Are an effective way to lower the water table

Disadvantages of Subsurface Drains

May be pierced and clogged by tree roots

Should not be installed under heavy vehicle crossings

e Cost more than surface drains because of the expenses of excavation for instailation

/
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What Is it

A silt fence, also called a “filter fence,” is a temporary measure for sedimentation control. It
usually consists of posts with filter fabric stretched across the posts and sometimes with a wire
support fance. The lower edge of the fence 1s vertically trenched and covered by backfill. A siit
fence is used in small drainage areas to detain sediment. These fences are most effective where
there is overland flow (runoff that flows over the surface of the ground as a thin, even layer) or in
minor swales or dramageways They prevent sediment from entering receiving waters. Silt fences
are also used to catch wind blown sand and to create an anchor for sand dune creation. Aside
from the traditional wooden post and filter fabric method, there are several variations of silt {ence
installation including silt fence which can be purchased with pockets presewn to accept use of
stea! fence posts.
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Extension of fabric and wire
into the trench

FIGURE 3.7 SILT FENCE DETAILS
{Modified from State of North Carolina, 1988;
and State of Wisconsin, 1988)
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When and Where to Use It

A silt fence should be installed prior to major soil disturbance in the drainage area. The fence
should be placed across the bottom of a slope along a line of uniform elevation (perpendicular to
the direction of flow). it can be used at the outer boundary of the work area. Howevaer, the fence
does not have to surround the work area completely. In addition, a silt fence is effective whers
sheet and nill erosion may be a problem. Silt fences should not be constmcted in streams ou
swales. v '
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Chapter 3—Sediment and Erosion Control

What to Consider

A silt fence is not appropriate for controlling runoff from a large area This type of fence can be
more sffective than a straw bale barrier if properly installed and maintained. it may be used in
combination with other srosion and sediment practices

The effective life span for a siit fence depends upon the matenal of construction and maintenance.
The fence requires frequent inspection and prompt maintenance to maintain its effectiveness.
Inspect the fence after each rainfall. Check for areas where runoff eroded a channel beneath the
fence, or where the fence was caused to sag or collapse by runoff flowing over the top. Remove
and properly dispose of sediment when it is one-third to one-half the height of the fence or after
each storm.

Advantages of a Silt Fence

« Removes sediments and prevents downstream damage from sediment deposits
* Reduces the speed of ruroff flow
» Minimal cleaning and grubbing required for installation

* inexpensive

Disadvantages of a Silt Fence

* May result in failure from improper choice of pore size in the filter fabnic or improper
mstallation R

* Should not he used in streams

* |s only appropriate for small dranage areas with overland flow

< Frequent inspection and maintenance is necessary to ensure effectiveness

S rmbmmabanr 10D _ 3.53
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What Is It

A gravel or stone filter berm is a temporary ridge constructed of loose gravel, stone, or crushed
rock. It slows and filters flow, diverting it from an exposed traffic area Diversions constructed of
compacted soil may be used where there will be little or no construction traffic within the right-of
way. They are also used for directing runoff from the right-of-way to a stabilized outlet.
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FIGURE 3.18 TYPICAL GRAVEL FILTER BERVM:
{Modified from Commonwealth of Virginia, 1980}
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When and Where to Use It

This method 1s appropriate where roads and other rights-of-way under construction should
accommodate vehicular traffic. Berms are meant for use in areas with gentle slopes. They may
also be used at traffic areas within the construction site.

What to Consider

Berm material should be well graded gravel or crushed rock. The spacing of the berms will depend |
on the steepness of the slope: berms should be placed closer together as the slope increases. The
diversion should be inspected regularly after each rainfall, or if breached by construction or other
vehicles. All needed repairs should be performed immediately. Accumulated sediment should be
removed and properly disposed of and the filter matenal replaced as necessary.
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Chapter 3—Sediment and Erosion Control

Advantages of a Grave! or Stone Filter Berm

Is a very efficient method of sediment control

Reduces the speed of runoff flow

Disadvantages of a Gravel or Stone Filtar Berm

Is more expensive than methods that use onsite materials

Has a very imited lhife span _

Can be difficult to maintain because of clogging from mud and soil on vehicle tires

\
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What Is It

' Storm drain inlet protection is a filtering measure placed around any inlet or drain to trap sediment.
This machanism prevents the sediment from entering nlet structures Additionally, it serves to
pravent the silting-in of inlets, storm drainage systems, or receiving channels. inlet protection may
be composed of gravel and stone with a wire mesh filter, block and gravel, filter fabric, or sod.
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Excavated Gravel Inlet Protection

Sod inlet Protection

Drop inlet
7 vain Grate

Gravel Filter
Filter Fabric Inlet Protection Block and Gravel End Wall Silt Trap

FIGURE 3.19 EXAMPLES OF STORM DRAIN INLET PROTECTION
KModified from State of North Carolina, 1988, Washington State, 1992; and County of Fairfax, 1987
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When and Where to Use It ’

This typs of protection is appropriate for small drainage areas where storm drain inlets will be ready
for use before final stabilization Storm drain inlet protection is also used where a permanernt storm
drain structure is being constructed onsite Straw bales are not recommended for this purpose.
Filter fabric is used for inlet protection when storm water flows are relatively small with low
velocities. This practice cannot be used where inlets are paved because the filter fabric should be
staked. Block and gravel filters can be used where velocities are higher. Gravel and mesh filters

I

h S ! ' . | wew o

“\‘ | i , | , 1 , iy ! Lo

I i I i Il

. b o ‘ LN TR

\ \“H [ , i | [T I .
! LY

. 3.56 ‘ September 1992

(1 o 1] o [ o e A T A TN (TR IR TN



Chaptor 3—Sediment and Erosion Control

cah be used where flows are higher and subject to disturbance by site traffic. Sod inlet filters are
generally used where sediments in the storm water runoff are low.

)

What to Consider

Storm drain inlet protection is not meant for use in drainage areas exceeding 1 acre or for large
concentrated storm water flows. Installation of this measure should take place before any soil
disturbance in the drainage area. The type of matenal used will depend on site conditions and the
size of the drainage area Inlet protection should be used in combination with other measures,
such as small impoundments or sediment traps, to provide more gffective sediment removal. Iniet
protection structures should be inspected reguilarly, especially after a rainstorm. Repairs and silt
removal should be performed as necessary. Storm drain inlet protection structures should be
removed only after the disturbed areas are completely stabilized

Advantages of Storm Drain Inlet Protection

* Prevents clogging of existing storm dranage systems and the siltation of receiving waters

Reduces the amount of sediment lzaving the site

Disadvantages of Storm Drain Inlet Protection

May be difficult to.remove collected sediment

May cause erosion elsewhere 1if clogging occurs

{s practical only for low sediment, low volume flows (disturbed areas less than one acre)

i
\
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What Is it

A sediment trap is formed by excavating a pond or by placing an earthen embankment across a low
area or drainage swale An outlet or spiliway is constructed using large stones or aggregate to
slow the release of runoff. The trap retains the runoff long enough to allow most of the silt to
settle out.

CROSS SECTION
"\ TOP OF EMBANKMENT
b OR EXISTING GROUND
]
MAXIMUM l e STONE
2:1 SLOPE
FILTER CLOTH
4’ MINIMUM TOP
WIDTH MAXIMUM 2, 1
SLOPE
STORAGE HEIGHT APRON
LMIT S

EXCAVATE FOR STORAGE
—— TRAP DISCHARGE
TO UNDISTURBED/
PROFILE STABILIZED AREA
' COMPACTED
EMBANKMENT
CHANNEL SIDE FORMED BY
COMPACTED EMBANKMENT
FLARE APRON OR EXCAVATION INTO EX-

I5TING GROUND

PERSPECTIVE

FIGURE 3.20 TYPICAL SEDIMENT TRAP
{Modified from State of Maryland, 1991)
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Chapter 3—Sediment end Erosion Control

When and Where to Use It

A temporary sediment trap may be used in conjunction with other temporary measures, such as
gravel construction antrances, vehicle wash areas, slope drains, diversion dikes and swales, or
diversion channels.

What to Consider

Sediment traps are suitable for small drainage areas, usually no more than 10 acres. The trap
should be large enough to allow the sediments to settle and should have a capacity to store the
collected sediment until it is removed. The volume of storage required depends upon the amount
and intensity of expected ranfall and on estimated quantities of sediment in the storm water
runoff. Check your Permit to see if it specifies a minimum storage volume for sediment traps.

The effective ife of a sediment trap depends upon adequate maintenance. The trap should be
readily accessible for periodic maintenance and sediment removal. Traps should be inspected after
each rainfall and cleaned when no more than half the design volume has been filled with collected
sediment. The trap should remain in operation and be properly maintained until the site area is
permanently stabilized by vegetation and/or when permanent structures are in placs.

Advantages of a Temporary Sediment Trap

¢ Protects downstream areas from clogging or damage due to sediment deposits
¢ |s inexpensive and simple to install

» Can simplify the design process by trapping sediment at specific spots onsite

Disadvantages of a Temporary Sediment Trap

e |s suitable only for a mited area

o |s effective only if properiy maintamed

+ Will not remove very fine siits and clays

September 1992 3.59
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. " Temporary Sediment Basin
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What Is It

A temporary sediment basin is a settling pond with a controlied storm water release structure used
to collect and store sediment produced by construction activities. A sediment basin can be
construtted by excavation and/or by placing an earthen embankment across a low area or drainage
swale. Sadiment basins can be designed to maintain a permanent pool or to drain completely dry.
The basin detains sediment-laden runoff from Iarger dramage areas Iong enough to allow most of
the sediment to settle out.

The pond has a riser and pipe outlet with a grave! outlet or spillway to slow the release of runoff
and provide some sediment filtration. By removing sediment, the basin helps prevent clogging of

offsite conveyance systems and sediment-loading of receiving waterways.
helps pravent destruction of waterway habitats

Control Section
Emergency spillway
should not be
constructed
over fill

Plan View

Minimum Storage

/_ Volume

‘ / /77 / / Dewatenng
Outlet

Storags and

Permanent Pool l

Cross Section

FIGURE 3.21 TEMPORARY SEDIMENT BASIN
{Modified from Commaonwealth of Virginia, 1980)
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When and Where to Use It

A temporary sediment basin should be installed before clearing and grading is undertaken. it should
10t be built on an embankment in an active stream. The creation of a dam in such a site may

esult in the destruction of aquatic habitats. Dam failure can also result in flooding. A temporary
ediment basin should be located only if there is sufficient space and appropnate topography. The
»asin should be made large enough to handie the maximum expectad amount of site drainage.
‘encing around the basin may be necessary for safety or vandalism reasons.

A temporary sediment basin used in combination with other control measures, such as geeding or
nulching, is especially effective for removing sediments.

What to Consider

Temporary sediment basins are usually designed for disturbed areas larger than 5 acres. The pond
should be farge enough to hold runoff long enough for sediment to settle. Sufficient space should
be allowed for collected sediments Check the requirements of your permit to see if there is a
minimum storage requirement for sediment basins. The useful life of a temporary sediment basin is
dependent upon adequate maintenance.

Sediment trapping efficiency 1s improved by providing the maximum surface area possible.
Because finer silts may not settle out completely, .additional erosion control measures should be
used to minimize release of fine silt. Runoft should enter the basin as far from the outlet as
possible to provide maximum ratention time.

Sediment basins should be readily accessible for maintenance and sediment removal. They should
be inspected after each rainfall and be cleaned out when about half the volume has been filled with
sediment The sediment basin should remain in operation and be properly maintained until the site
area 1s permanently stabilized by vegetation and/or when permanent structures are in place. The
embankment forming the sedimentation pool should be well compacted and stabilized with
vegetation If the pond 1s located near a residential area, it 1s recommended for safety reasons that
a sign be posted and that the area be secured by a fence. A well built temporary sediment basin
that 1s large enough to handie the post construction runoff volume may later be converted to use
as a permanent storm water management structure.

The sediment basins outlet pipe and spill way should be designed by an engineer based upon an
analysis of the expected runoff flow rates from the site. Consult your state/local requirements to

determine the frequency of the storm for which the outlet must be designed.
¥
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Advantages of a Temporary Sediment Basin

Protects downstream areas from clogging or damage due to sediment deposits generated
during construction activities

Can trap smaller sediment particles than sediment traps can because of the longer
detention time

Can be converted to a permanent storm water detention structuig, once construction is
complete

Disadvantages of a Temporary Sediment Basin

Is generally suitable for small areas
Requires regular maintenance and claaning
Will not remove very fine silts and clays unless used in conjunction with other measures

Is a more expensive way to remove sediment than several other methods

Requires careful adherence to safety practices since ponds are attractive to children
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f

Qutlet Protection N

What Is It i ’

Outlet protection reduces the speed of concentrated storm water flows and therefore it reduces
erosion or scouring at storm water outlets and paved channel sections. in addition, outlet
protection lowers the potential for downstream erosion. This type of protection can be achieved
through a vanety of techniques, including stone or riprap, concrete aprons, paved sections and
setthng basins instalied below the storm drain outlet.

Pips Qutiat 1o Fiat Arga—~
No Wali-defined Channei

b ¥

TIT - 1

i

. SEilker
Section AA dienket

Pipe Outlet to Well-defined
Channel

| FIGURE 3.22 TYPICAL DETAILS FOR ROCK OUTLET
PROTECTION

{(Moditied from State of North Carolina, 1988)
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I When and Where to Use it

Qutlet protection should be installed at all pipe, interceptor dike, swale, or channol ucuon owﬂots
where the velocity of flow may cause erosion at the pipe outlet and in the recsiving channel.
Outlet protection should also be used at outlets where the velocity of fiow at the design capacity
may result in plunge pools (small permanent pools located at the inlet to or the outfall from BMPs).
Outlet protection should be instalied early during construction activities, but may be added at any

time, as necessary.

What to Consider

The exit velocity of the runoff as it leaves the outlet protection structure should be reduced to
levels that minimize erosion. Outlet protection should be inspected on a regular schedule to look
for erosion and scouring. Repairs should be made promptly.

Advantages of Outlet Protection

* Provides, with riprap-line apron (the most common outlet protection), a relatively low cost
method that can be installed easily on most sites

¢ Removas sediment in addition to reducing flow speed
* Can be used at most outlets where the flow speed is high
® |s an inexpensive but effective measure

* Requires less maintenance than many other measures

Disadvantages of Outiet Protection

* May be unsightly
o May cause problems in removing sediment (without removing and replacing the outlet
protection structure itself)

s May require frequent maintenance for rock outlets with high velocity flows
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. Check Dams. - :

What Are They

A check dam is a small, temporary or permanent darn constructed across a drainage ditch, swale,
»r channel to lower the speed of concentrated flows. Reduced runoff speed reduces erosion and
jullying in the channe! and allows sediments to settle out

LOG CHECK DAM ~

FIGURE 3.23 TYPICAL CHECK DAMS
(Modified from Commonwealth of Virginia, 1980)

When and Where to Use Them

A check dam should be installed in steeply sloped swales, or in swales where adequate vegetation
cannot be established A check dam may be built from logs, stone, or pea gravel-filled sandbags.

September 1992 ‘ 3.65
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What to Consider

Check dams should be used only in small opan channels which will not be overtopped by flow once
the dams are constructed. The dams should not be placed in streams (unless approved by
appropriate State authorities). The center section of the check dam should be lower than the
adges. Dams should be spaced so that the toe of the upstream dam is at the same elevation as the
top of the downstream dam.

\
w ey “U‘W f \M\h

After sach sngmﬁcant rainfall, check dams should be lnspected for sedumem and debns
accumulation. Sediment should be removed when it reaches one half the original dam height.
Check for erosion at edges and repair promptly as required. After construction is complete, all
stone and riprap should be removed if vegetative erosion controls will be used as a permanent

it will be important to know the expected erosion rates and runoff flow
rate for the swale in which this measure 1s to be installed. Contact the State/local storm water
program agency or a licensed engineer for ass1stance in designing this moasm'e.

erosion contro! measure.
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Advantages of Check Dams

* Are inexpensive and easy to install

s May be used permanently if designed properly

e Allow a high proportion of sediment in the runoff to settle out

* Reduce velocity and may provide aeration of the water

¢ May be used where it is not possible to divert the flow or otherwise stabilize the channel

Disadvantages of Check Dams

* Reduce the hydraulic capacity of the channel

o May create turbulence which erodes the channel banks

* May kill grass linings in channels if the water level remains high after it rains or if there 1s
significant sedimentation
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Vhat s It

srface roughening is a temporary erosion contro! practice. The soil surface is roughened by the
eation of horizontal grooves, depressions, or steps that run paraliel to the contour of ths land.
opes that are not fine-graded and that are Isft in a roughened condition can slso control erosion.
urface roughening reduces the speed of runoff, increases infiltration, and traps sediment. Surface
yughening also helps establish vegetative cover by reducing runoff velocity and giving seed an
pportunity to take hold and grow.

September 1992

Undisturbed Vegetstion

Dozer treads create

grooves perpendicular

to slope direction R L PR LIl .
- !

to slope direction

Heavy Equipment can be used to
mechanically scarify siopes

L
o} N A

i

- -

-
Unvegetstive slopes should be tempovarily
scarified to minimize runoff velocities

FIGURE 3.24 SURFACE ROUGHENING
{Modified from Washington State, 1992)
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When and Where to Use It
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Surface roughemng 1S appropnate for all slopes. To slow e‘ros%‘r‘\, rodghénung shoﬂld be done as
soon as possible after the vegetation has been removed from the slope Roughening can be used
with both sesding and planting and tempoerary mulching to stabilize an area. For steeper slopes and
slopes that will be left roughened for longer penods of time, a combination of surface roughening
and vagetation 1s appropnate. Surface roughening should be performed immediately after grading
activities have ceased (temporanly or permanently) in an area.
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What to Considar
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Different methods can be used to roughen the sonl surface on slopes. They include stair-step
grading, grooving (using disks, spring harrows, or teeth on a front-end loader), and tracking {driving
a crawler tractor up and down a slope, leaving the cleat imprints parallel to the slope contour). The
selaction of an appropriate method depends on the grade of the slope, mowing requirements after
vegetative cover is established, whether the slope was formed by cutting or filling, and type of

equipment available. o

Cut slopes with a gradient steeper than 3:1 but less than 2:1 should be stair-step graded o1 groove
cut. Stair-step grading works well with soils containing large amounts of small rock. Each step
catches matenal discarded from above and provides a level site where vegetation can grow. Stairs
should be wqge enough to work with standard earth moving equipment Grooving can be done by
any implement that can be safely operated on the slope, including those described above. Grooves
should not be less than 3 inches deep nor more than 15 inches apart. Fill slopes with a gradient
steaper than 3:1 but less than 2:1 should be compacted every 9 inches of depth. The face of the
slope should consist of loose, uncompacted fill 4 to 6 inches deep that can be left rough or can be
grooved as described above, if necessary. e s R
Any cut or filled slope that will be mowed should have a gradient less than 3:1. Such a siope can

be roughened with shallow grooves paraliel to the slope contour by using normal tiling. Grooves
should be close together (less than 10 inches) and not less than 1 inch deep. Any gradient with a
slope greater than 2:1 should be stair-stepped.

It is important to avoid excessive compacting of the soil surface, especially when tracking, because
soil compaction inhibits vegetation growth and causes higher runoff speed. Therefore, 1t is best to
limit roughening with tracked machinery to sandy soils that do not compact easily and to avoid
tracking on clay soils. Surface roughened areas should be seeded as quickly as possible. Also,
regular inspections should be made of all surface roughened areas, especially after storms. If rills
(small watercourses that have steep sides and are usually only a few inches deep) appear, they
should be filled, graded again, and reseeded immediately. Proper dust control procedures should be
followed when surface roughening.
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Advan?agus of Surface Roughening

* Provides a degree of instant erosion protection for bare soil while vegetative cover 1s being
established

¢ |s inexpensive and simpie for short term erosion control

Disadvantages of Surface Roughening

* |s of imited effectiveness in anything more than a gentle rain

Is only temporary, if roughening 1s washed away in a heavy storm, the surface will have to
be re-roughened and new seed laid
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Lo % . .+ Gradient Terraces R AR

What Are They

[ Tl TR o b

Gradient terraces are earth ambankmants or ndge-and-channels constructed along the face of a
slope at regular intervals. Gradient terraces are constructed at a positive grade. They reduce
erosion damage by capturing surface runoff and directing it to a stable outlat at a speed that
minimizes erosion.
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FIGURE 3.25 GRADIENT TERRACE
{(Washington State, 1992)

When and Where to Use Them

Gradient terraces are usually imited to use on long, steep slopes with a water erosion problem, or
where 1t is anticipated that water erosion will be a problem Gradient terraces should not be
constructed on slopes with sandy or rocky soils They will be effective only where suitable runoff
outlets are or will be made available.

What to Consider

i

Gradient terraces should be designed and installed according to a plan detarmined by an
engineering survey and layout. It is important that gradient terraces are designed with adequate
outlets, such as a grassed waterway, vegetated area, or tile outlet. In all cases, the outlet should
direct the runoff from the terrace system to a point where the outflow will not cause erosion or
other damage. Vegetative cover should be used in the outlet where possible. The design elevation
of the water surface of the terrace should not be Iow‘ef‘t‘han the design elevation of the water
surface in the outlet at their junctuon, when both are operating at design flow. Terraces should be
inspected regularly at least once a year and after major storms. Proper vegetation/stabilization

practices should be followed while constructing these features.

, 370 September 1982
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Advantages of Gradient Terraces .

» Reduce runoff speed and increase the distance of overiand runoff flow ,

Hold moisture better than do smooth slopas and minimize sediment loading of surface
runoff :

Disadvantzges of Gradient Terraces

May significantly increase cut and fill costs and cause sloughing if excessive water
infiltrates the soil

Are not practical for sandy, steep, or shallow soils
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3.3 SUMMARY

Erosion of disturbed soils on construction sites can be prevented in many cases. When 1t is
not possible to prevent the erosion, then the sediment can be trapped onsite This chapter
describes the measures used for erosion and sediment control and provides guidance for
selecting the most appropriate measure for a particular site. The descriptions of the
measures contained in this chapter are intended to provide general understanding of the
measures rather than detailed design information. Check with your State or local erosion
and sediment control agency to obtain a copy of their design standards or guidance. If your
State or local agency does not have design standards or guidance, then refer to the design
*Fact Shaats" contained in Appendix B of this manual

Erosion and sediment control measures are a crmcal component of a Storm Water Pollutu:m
Prevention Plan and of a construction project. These measures should be designed and

constructed in the most effective mannaer.

| |
! " Lo
o
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CHAPTER
OTHER CONTROLS

s

Sections 3 and 4 of this manual discuss erosion, sediment, and storm water management controls
which are used to prevent or reduce pollution from construction sites, hawever, these are not the
only potential sources of pollution from construction activity. Chemicals and other materials used
and stored on a construction site, and cornstruction activities themselves can become significant
sources of pollution This chapter will cover some of the control measures and practices used to
prevent contact between storm water and potential sources of contanunation or pollution. It will
also help you to identify many potential sources including specific materials and chemicals, problem
areas, procedures, and general construction practices. The controls and practices are called Best
Management Practices {(BMPs) and are an important part of site-specific controls in your Storm
Water Pollution Prevention Plan The BMPs in this chapter deal with prevention—that 1s, imiting
contact between storm water and a potential pollutant BMPs aimed at the removal of pollutants
are considered treatment type BMPs

This chapter alsc addressés how to control allowable non-storm water discharges on your site.
Thus chapter provides guidance as to what types of non-storm water discharges are allowable and
what measures should be taken to imit or vontrol poliution caused by these discharges

Q. Are there other controls that should be used on all construction '
sites?

Typically, there are no specific BMPs that should be used on all construction sites. Only the
controls which best address site-specific conditions should be implemented to control or eliminate
contamination of storm water. There are four areas of control {in addition to erosion and
sedimentation controls and storm water management) that should be addressed in each Storm
Water Pollution Prevention Plan. The controls that should be addressed include. minimization of
offsite vehicle tracking of sediments; disposal of building material wastes; compliance with
apphicable State or local waste disposal, sanitary sewer, or septic system regulations; and
appropriate pollution prevention measures for allowable non-storm water components of discharge.
These controls along with additional contiols are discussed in the following sections.

Q. How will | know what other BMPs to consider?

Read the section(s) indicated if any of the arsas or materials listed below apply to your site. Using
the list and the information sections in this chapter should help you to identify potential risks on
your site and select the appropriate BMPs.

September 1992 4-1
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Activity Section Page No.
. ' Accidental Spills 4.6 4-17
Hazardous Products 4.2.2 4-5
Control of Allowable Non-Storm Water 4.7 4-19
Discharges
Concrete Trucks 4.2.4 4-6
Stabilized Construction Entrance 4.3.2 4-9
Construction Road Stabilization 4.3.1 4-8
Construction Wastes 4.2.1 4-4
- Contaminated Soils 4.2.3 4-6
Dewatering 47.1 4-21
Fertiizers/Detergents 453 4-15
Hazardous Products 4.5.5 4-16
Material Management 4.5 4-13
Natural Geologic Drainage 454 4-16
Paints 42.2 4-5
Pesticides 4.5.1 4-14
“H‘ Petroleum Products 4.5.2 4-14
Sandblasting Grits 4.2.5 4-6
Sanitary/Septic Disposal 4.4 4-12
Sump Pit 4.7.2 4-22

[
i

Q. What information should you include in your Storm Water Pollution
Prevention Plan regardmg the controls you are planning for your site?

u“ | | \ ! ‘ I “ | \w ) ““\“H‘ I “‘H‘ [ Wy Ll \“ i \W“\”W HH\ iy

The following basic mformatnon should be a part of your Storm Water Pollution Prevention Plan

¢ Provide a narrative descnptlon of each practice

L HN\ ‘“ | ! , ' e " Pl

e Show the Iocatlon of each control mraasure on your site map (lf possnble)

¢ Describe the maintenance, inspection, repair, and recordkeepmg procedures that will ensure
control measures remain effective and in working order during the construction activity

{
e Describe employee training necessary for the operation and maintenance of the practice or
control.

See Chapter 5 for additional information on maintenénce, inspection, repair, and employee training

| |
y 1 1 ¥ [N
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4.1 GOOD HOUSEKEEPING

Good housekesping is basically keeping & clean, orderly construction site. One of the first steps
towards preventing storm water contamination is improving housekeeping practices and using good
common sense. Good housekeeping practices reduce the possibility of accidental spills, improve the
response time if there is a spill, and reduce safety hazards as well.

Q. Are good housekeeping practices expensive?

No, good housekeeping practices are inexpensive, relatively easy to implement, and are often
effective in preventing storm water contarnination

Q. What are some examples of good housekeeping practices?

Examples of good housekeeping on a construction site include

» Neat and orderly storage of any chemicals, pesticides, fertilizers, fuels, etc., that are being
stored at the site

e Regular garbage, rubbish, construction waste, gnd sanitary waste disposal
* Prompt cleanup of any spills that have occurred of hquid or dry matenals

* Cleanup of sediments that have been tracked by vehicles or have been transported by wind
or storm water about the site or onto nearby roadways

September 1992 4-3
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4.2 WAsné DISPOSAL

Froper managemant and disposal of building materials and other comtruction sito wastes ls an
important part of pollution prevention. Construction site materials which wers overlooked as potential
sources of storm water contamination in the past, should now be managed more carefully. This
ssction wiil help you identify the obvious and not so obvious scurces on your site. These may be
materials, practices, or locations where there is potential risk of pollution. These materials include
surplus or vefuse building materials as well as hazardous wastes. Practices include trash disposal,
recycling, material handling. and spill prevention and cleanup measures. Controls and practices should
meet the requirements of your permit and the Federal, State, and local requirements your site is subject
to.

4
|

This section discusses some of the waste materials encountered at construction sites and discusses
generally how these materials should be stored and handled so that their exposure to storm water is

'minimized. Howevaer, this section does not provide specific details on how to handle or dispose of
these materials. You should contact the applopnate waste management agency to find out more about
waste disposal regulatlons, or the appropnate occupational health and safety agency to find out about
material storage and handling.

4.2.1 Construction Wastes )

! ‘ ! [ . C W
Construction projects tend to generate a great deal of solid waste matenal which i1s unique to this
activity. These wastes are sometimes called “construction wastes."”

Construction wastes may include but are not Ilmnted to’
* Trees and shrubs removed during cleanng and grubbing or‘other phasaes of construction’
+ Packaging matenals {including wood, paper, plastic, etc.),

e Scrap or §urplus building materials, e.g., scrap metals, rubber, plastic and glass pieces,
masonry products, and other solid waste matenals

i

* Paints and paint thinners

* Materials resulting from the demolition of structures (rubble).

Q. What steps should be taken to ensure that construction waste is properly
disposed of?

b

The following steps will help ensure proper disposal of construction wastes:
* Select a designated waste collection area onsite

*» Provide an adequate number of containers with lids or covers that can be placed over the
container prior to rainfall

* When possible, locate containers in a covered area.

o Arrange for waste collection before containers overflow
| | | |
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* 1f a container does spill, provide cleanup immediately

- L4 -

& Plan for additional contamners and more frequent pickups during the demolition phase of
construction

-

e Make sure that construction waste 1s collected, removed, and dsspbsed of only at authorized
disposal areas

e Check with your local solid waste management agency for specific guidance.

-

4.2.2 Hazardous Products

Many of the materials found at a construction site may be hazardous to the environment or to
personnel. It s always important to read the iabels of the materials or products you have onsite;
they may contain warning information that will help you to be aware of a potential problem. Ata
minimum, you should consider any products in the categories listed below to be hazardous
products (also see Section 4.5 for Matenal Management):

& Paints

e Acids for cleaning masonry surfaces

Cleaning solvents

Chemicals additives used for soil stabilization (e.g., palhative such as calcium chloride)

Concrete curing compounds and additives.

Q. What are some basic managernent practices you can use to minimize or
prevent impacts on storm water from hazardous products on construction
sites?

)

Most problem situations involving hazardous matenials are the result of carelessness or not using
good common sense The practices listed here will help you to avoid problems associated with the
disposal of hazardous materials Section 4 5 contains further information on storing and handling
hazardous matenals*

» Check with local waste managemeni authorities to determine what the requirements are for
disposing of hazardous materials

o Use all of the product before disposing of the container.

¢ Do not remove the original product label from the container, it contains important
information. )

* |f you must dispose of surplus products, do not mix products together unless spacifically
recommended by the manufacturer.

¢ The correct method of disposal of these products varies with the product used Follow the
manufacturer’'s recommended method, which is often found on the label
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4.2.3 Contaminated Soils

Contaminated soils are soils which have been exposed to and still contain hazardous substances.
Contaminated soils may be encountered onsite during earthmoving activities or during the cleanup
of a spiil or leak of a hazardous product Maternial storage areas may aiso have been contaminated
by undetected spills. The nature of the contaminants may or may not be known.

Q. Where can | get information -on disposal options?

Your State or local solid waste regulatory agency should be contacted concerning information and
procedures nscessary to treat or dispose of contaminated soils. Some landfills may accept
contaminated soil; however, laboratory tests may be required prior to a final decision. Private firms
can also be consulted concerning disposal options.

4.2.4 Concrete Trucks

I | | W "
Most construction projects include some sort of concrete work. Usually, concrete 1s mixed offsite
and delivered to the project by truck. The concrete is poured and there is a residual amount of
concrete remaining in the truck, or occasionally, excess concrete is deliverad, or the concreta i1s
found to be unacceptable and is rejected by the construction inspector or foreman. The truck
should bs cleaped and the residual concrete dumped before it "sets up” (hardens) in the truck.

I
I L TN T ] [T

Q. Are you allowing concrete trucks to washout or dump onsite?

Emptying or wash out of excess concrete may be allowed onsite. Excess concrete and wash water
should be disposed of in a manner that prevents contact between these matenals and storm water
which will be discharged from the site. For example, dikes could be constructed around the area to
contain these matenals until they harden, at which time they may be properly disposed of.

4.2.5 Sandblasting Grits

Sandblasting 1s a commonly used technique to remove paint, dirt, etc., from surfaces Sand 1s
sprayed on the surface to be cleaned. Sandblasting grits consist of both the spent sand and the
particles of paint and dirt removed from the surface

Q. Why are sandblasting grits a problem?

Sandblasting grits are hazardous waste if they were used to clean oid structures where lead,
cadmium, or chrome based paints were used. They should not be washed into the storm or

sanitary sewer.
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Q. What is the best way to dispose of sandblasting grits?

A licensed waste management or transport and disposal firm should be contacted to dispose of this
type of used gnt.

September 1992 4.7
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43 MINIMIZING OFFSITE VEHICLE TRACKING OF séﬁi”ﬂn”sms o S

W‘ \ ! |
Y 3 I ‘H B N I ! ! | i

Dly-to-day site practices can have a major impact on storm water contamination bocau:o of tho’ir
potential for generating sediments. A common problem area is offsite vehicle tracking. Two practices
ars commonly used for minimizing offsite vehicle tracking of sediments: stabilized construction
entrances and construction access road stabilization.

/

Q. What measures have you taken to prevent offsite vehicle tracking?

I “\ | | | ! u‘ [ o [ b \‘\‘w“‘ | “w\mw ““ \“HH“’_ O ﬂ‘ I ‘;m ‘H ‘}\‘ “ N
Controlling offsite tracking of sediments mav‘ |\'equ1re attentlonh at m‘c&‘st‘ times when there is vehucle
traffic at the construction site The measuras listed here are effective if used properly.

o A stabilized construction entrance and construction road are very affective methods for
reducing offsite tracking of mud, dirt, and rocks
* Paved streets adjacent to the site should be swept to remove any excsss mud, durt, or rock
tracked from the site
‘ M TR P Ll
¢ Daliveries or other traffic should be scheduled at a time when you wiil have personnel
available to provide cleanup if it 1s required

4.3.1 Construction Road Stabilization

What Is It

L o Wi 1, AT P
A stabilized construction road s a road buult to provude a meahs “‘f“t‘)r ‘Eo‘nstructlon vehncles to mo ) H it
around the site without causing significant erosion A stabiized construction road 1s designed to be
well drained so that water does not puddle or flood the road during wet weather. It typically will

have a swale along one or both sides of the road to collect and carry away runoff. Stabilized
construction roads should be have a layer of crushed stone or gravel which will cover and protect

the soil below from erosion.

[N T NN [N

When and Where to Use It

A stabilized construction road should be lnstalled ina dlsturbed area where there will be a hlgh
volume of constructlon traffic expected. A constructlon road should be stabilized at the beginning
of construction and maintained throughout construction. Construction parking areas should be
stabilized as well as the roads. A stabilized construction road should not be located in a cut or fill
area until after grading has been performed

1 Iom | i ol [/

What to Consider

Stabilized construction roads should be built to conform to the site grades; this will require a
minimum amount of cut and fill. They should also be designed so that the side slopes and road
grades are not excessively steep Construction roads should not be constructed in areas which are
wet, or on highly erodible soils.

1 1" | [
¢
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Advantages of Construction Road Stabilization

> -

Reduces the amount of erosion, dust, and tracking of soil off of the site

Provides an effective way for vehicles to move around the construction site, even during
wet weather

Disadvantages of Construction Road Stabilization

¢ Can be expensive

e May require maintenance to replace gravel or repair ruts

4.3.2 Stabilized Construction Entrance
H

What Is It

A stabilized construction entrance 1s a portion of the construction road which is constructed with
filter fabrnic and large stone The primary purpose of a stabilized construction entrance i1s to reduce
the amount of soil tracked off of the construction site by vehicles leaving the site. The rough
surface of the stone will shake and pull the soil off of the vehicles tires as 1t drives over the
entrance. The stone will also reduce erosion and rutting on the portion of the road where 1t 1s
installed by protecting the soil below. The filter fabric separates the stone from the soil below,
preventing the large stone from being ground into the soil The fabric also reduces the amount of
rutting caused by the vehicle tires by spreading the weight of the vehicles over a larger soil area
than just th]e tire width

When and Where to Use It

A stabilized construction entrance should be installed at every point where traffic leaves or enters a
disturbed area before construction begins on the site Typically, stabilized construction entrances
are installed at the locations where the construction traffic enters or leaves an existing paved road,
however, a stabilized construction entrance should not be instalied over an existing pavement
{except for a shight overlap as shown in Figure 4.1) Where the construction will require a
permanent access road or dniveway, it 1s recommended that a stabilized construction entrance be
installed in this location prior to the permanent pavament.

What to Consider

Stabilized construction entrances should be wide enough and long enough so that the largest
construction vehicle will fit in the entrance with room to spare. If a large amount of traffic is -
expected at an entrance, then the stabilized construction entrance should be wide enough to fit
two vehicles across with room to spare

If the stabilized construction entrance has to cross 2 swale or stream, then a stream crossing .
should be provided (see page 3-42)
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Stone used for the construction entrance should be large enough S0 that |t is does not get picked
up and tracked off of the site by the vehicle traffic. Sharp edged stone should not be used 1o avoid
puncturing tires.

If vehicles will be turning onto the paved road or drive from the stabilized construction entrance,
then an apron should be provided as shown above so that vehicles do not go off of the stabiized
construction entrance before they leave the site.

LY

The temporary construction entrance may be provided with a vehicle wash rack which drains to a
temporary ssdiment trap or other sediment removing measure. This will allow vehicle tires to be
washed prior to leaving the site and ensure that wash water sediments are removed and can be
properly disposed of.

4-10
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Advantages of a Stabilized Construction Entrance

Is an effective means for reducing the amount of soil tracked off of a construction site

e Can improve the appearance of the construction site from the public’s point of view _

Disadvantages of & Stabilized Construction Entrance

Only works 1if it 1s installed at every location where traffic leaves and enters the site

Cannot always remove all of the soil tracked off of the disturbed areas by vehicles; when
soil 1s tracked onto a road, it should be cleaned up immediately

Stone may have to be added to keep it effective

September 1992 4-11
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4.4 SANITARY/SEPTIC DISPOSAL L
- 4

Q. How should | manage sanitary or septic wastes on a construction site?

Almost all construction sites have sanitary faciities for onsite personnel. The most commonly
found facilitias are portable facilities that store the sanitary wastes and should be emptied
periodically. Other facilities include temporary facilities that employ septic systems for treatment
and disposal of the sewage, or temporary facilities that discharge to a sanitary sewer system.
Sanitary or septic wastes that are generated onsite should be treated or disposed of in accordance
with State or local requirements. Depending upon the facilities that will be used onsite, this may
require one or more of the following:

° Domesuc wa“iste haulers should be contracted to regularly remove the samtary and septic

wastes and to maintain the facilities 1n good working order. This will prevent overloading of
the system which could allow discharges to storm water runoff.

e Wastes should be treated to an appropnate level before dlschargung
[ 1 YR ,
i | W gy I il [ ! | I T

¢ Faciities should be properly hooked unto the samtary sewer system to prevent illicit
discharges. Wi

Untreated, raw sewage or septage should never be discharged or buried onsite

Q. What do I need to do to ensure and demonstrate that | am complying with
State or local sanitary or septic system regulations?

,To ensure that you are in comphance with State or local requirements for sanitary or septic wastes,
"you should contact yvour local government and State regulatory agencies. Many States have
regulations concerning On Site Disposal Systems (OSDS) or discharges to samtary sewers.
Localities often have ordinances which deal with the proper management of sanitary and septic

wastes. In addition, if sewage 1s being dlscharged to the sanitary sewer, the local Publicly Owned

Traatment Works (POTW) should be contacted because they may have certain requirements as
well. If wastes are being hauled offsite, your State may have a licensing program for waste
haulers. If your State does have this, you should only contract with these hcensed haulers. If your
State does not, a reputable hauler should be chosen.

Contacting the proper authonties prior to the development of your Storm Water Pollution

Prevantion Plan will provide you with the information needed for demonstrating compliance with
the appropriate regulations.
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4.5 MATERIAL MANAGEMENT

Matenial management is important because the best way to avoid a problem is to try to prevent it at
its source. On a construction site the material storage area can bacome a major source of risk due to
possibie mishandling of materials or accidental spills An invantory of the material storage area and
of the site should be made Special care should be taken to identify any matenals that have the
potential to come in contact with storm water. This will help raise your awareness and to plan
effective controls.

There are a number of risks (other than contamination of storm water) to consider in the management
of materials on a construction site, including heaith and safety of employees, or contamination of
groundwater. This section; however, only addresses measures to minimize the risk of storm water
contamination. Contact your local regulatory agency to find out about measures to minimize other
nisks. -

Q. What types of materials should be considered when evaluating potential
risks?

The following are some of matenals commonly found on a construction site The matenal
inventory hist should include these for nsk assessment.

¢ Pgsticides

Petroleum products

Fertilizers and detergents (nutrients)

Construction chemicals

Other pollutants

Hazardous products (also see Hazardous Products Section 4.2.2).

Q. What information would be useful to consider when identifying risks onsite?

The types of information that should be considered and the questions you should ask yourself
when dentifying nsks include

o What types of matenals are/ stored onsite?

How long will the matenials be stored before use?

Are you storing more than s really needed?

How are the materials stored and distnbuted?

How can potential storm water contact be avoided?

September 1992 4-13
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Q. What methods are helpful in reducing potential rigsks?

\ n
Good housekesping and material management practices for storage and use will help minimize
exposure risks. This chapter contains suggested storage and handling practices for your usg for
the various categories of risks Wniting your spill prevention plan (Section 4.6) will also help you to
identify ways to cut down the risk of exposure of matenials to storm water.

4.5.1 Pesticides

v oo P Folb oy ool ! Y [N (L

Pesticides mclude insecticides, rodentncldas, and herblcldes which are often used on constructlon
sites I dn [ I LA/ I ey
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Q. What steps should be taken to reduce the risks in using this type of
material?

4

The steps that should be taken to reduce the risks of using pesticides mclude the followmg
y AT Mlh J}JM ““‘1‘}“;‘1 }w M“ “ LT - I ‘ ‘M{E‘“ﬁu ;ﬂ‘]“j‘;‘

e Handle the materials as mfrequently as possuble

* QObserve all applicable Federal, State, and local regulations when using, handling, or disposing
of these matenals (Process, Procedures, and Methods  to qogt[ol Pollutlon Resulting from AII
Construction Actwvity, U.S. EPA).

[ 1 ! (R IN] 1y
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Q. What management practices could you use for these materials?
il ! ! b v B O WA I Y [ ”‘ U W T T AT

The management practices used to reduce the amounts of pestuctdes that could contact storm

water include the following.

e Store pesticides in a dry covered area

g
[

* Provide curbs or dikes to contain the pesticide if it should spill

¢ Have measures on site to contain and clean up spills of pestucudes
I oy | [ | “\‘ \h | H‘\ U“‘ wm‘ " u ol \ ‘ [ ” | \‘“ My \‘
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e Strictly follow recommended application rates, recommended application methods, (i1.e., only
apply the amounts necessary for the job).

b 4 | I I
W Pl | L T Y

4.5.2 Petroleum Products ‘ ‘ D

Oil, gasoline, lubricants, and asphaltic substances such as paving matenals are considered
patroleum prooucts These materials should be handled carquullm H“tonmimnze their exposure to T
storm water. IO W AT
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Q. Where do petroleum products usually occur onsite?

Petroleum products usually occur in two site areas
o Areas where road construction of some type 1s occurring -

* Vehicle storage areas or areas of orisite fueling or equipment maintenance.

Q. What steps should be taken to reduce the risks in using this type of material?

These following practices will help to reduce the risks in using petroleum praducts*

e Have equipment to contain and clean up petroleum spills in fuel storage areas or on board :
maintenance and fueling vehicles

e Where possible, store petroleum products and fuel vehicles in covered areas and construct
dikes to contain any spills

e Contain and clean up petroleum spills immediately

¢ Preventive maintenance for onsite equipment 1s one BMP to prevent leakage (e g , check for
and fix gas or oil leaks 1n construction vehicles on a regular basis.)

* Proper application of asphaltic substances {see manufacturers’ instructions) will also reduce
the nsk of a spill

4.5.3 Fertilizers/Détergents

Nutrients such as phosphorous and nitrogen are found on construction sites in both fertiizers and
detergents Fertilizers are needed on construction sites to provide the nutnents for plant growth;
however, when excess quantities of fertilizers are used or when fertilizers are washed away by
storm water runoff, they may be a major source of pollution An excess of nutnients reaching a
body of water can cause an overgrowth of water plants which then use up the oxygen in the
water, creating an unfavorable environment Detergents can contribute to water pollution if wash
waters are released into the environment {see the discussion on non-storm water discharges).

F

Q. What steps can be taken to reduce the risks of nutrient pollution?

The steps that can be taken to reduce the nisks of nutrnient pollution include*

»

e Limit the apphlication of fertiizers to the minimum area and the minimum recommended
amounts

¢ Reduce exposure of nutrients to stoim water runoff by working the fertilizer deep into the soil
(depth of 4 to 6 inches) {Process, Procedures, and Methods to Control Pollution Resulting
from All Construction Activity, U.S EPA), instead of letting it remain on the surface

o Apply fertilizer more frequently, but at Jower application rates
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. Hydro seeding where lime and fertiizers are applied to the ground surface in one application
. should be imited where possible

e Limit the use of detergents onsite; wash water containing detergents should not be
discharged in the storm water system.

¢ Implement good erosion and sediment control to help reduce the amount of fertilizers that
can laave the site as well as sediments

* Apply feﬁtihzer and use detergents only in the recommended manner and only in
recommended amounts.

4.5.4 Natural Geologic Drainage

Other pollutants include acid and alkaline solutions from exposed soil of rock units high in acid, and
alkaline forming natural elements.

| i [
| L3

Q. What steps should be taken to reduce the risks in using this type of material?

‘The contro! of these poliutants involves good site planning and pre-construction geological surveys.
Neutralizing aqjd or alkaline solutions often provides the best treatment.
| ‘ ' ‘

| [
1
i |

o Seal fractures in the bedrock with grout and bentonite, this method will often reduce the
amount of acid or alkaline seepage.

4.5.5 Hazardous Products

Q. What materials are in this category?

As discussed in Section 4.2.2, hazardous materials include (but are not imited to) paints, acids for
cleaning masonry surfaces, cleaning solvents, chemical additives used for soil stabilization, and
concrete curing compounds.

Y

Q. What are some basic management practices you can use to minimize or
prevent impacts from hazardous products on construction sites?

Most problem situations involving hazardous matenials and other pdﬂutants are the result of
carelessness or not using good common sense. The practices hsted below will help to avoid
pollution of storm water by these matenals.

s Have ed‘uipmant to contain and clean up spills of hazardous maternials in the areas where
these materials are stored or used.

* Contain and clean up spills immediately after they 6ccur.

e Keep matenals in a dry covered area.

4-16 September 1992
| [ , -



.

Chapter 4—Other Controls

4.6 SPILLS

- 3 -
Spills are a source of storm water contamination, and construction site spills are no exception. Spills
can contaminate soil and water, waste materials, and result in potential health risks In addition to the
other measures and practices you have adopted, you should prepare to deal quickly and effectively
with accidenta!l spills A spill control plan can help you to be prepared. This section discusses your
additional responsibilities if there is a reportable quantity spill.

L 4

Q. Do you have a spill control plan for your site?

Construction site supervisors should create and adopt a spill control plan which would include
measures to ) i

e Stop the source of the spill

Contain the spill

¢ Clean up the spill

Dispose of matenals contaminated by the spill

Identify and train personnel responsible for spill prevention and control.

Q. Do you know what specific spill prevention methods and response to use?

The following measures would be appropnate for a spill prevention and response plan
¢ Store and handle materials to prevent spills
- Tightly seal containers
- Make sure all containers are clearly labeled.
- Stack containers neatly and securely.

¢ Reduce storm water contact if there 1s a spill.

Have cleanup procedures clearly posted.

Have cleanup materials readily available.

Contain any hiquid.

Stop the source of the spill

Cover spill with absorbent mateniat such as kitty litter or sawdust

)

s Dispose of contaminated materials according to manufacturer’'s instructions or according to
State or local requirements.

* |dentify personnel responsible for responding to a spill of toxic or hazardous maternials.

- Provide personnel spill response training .
- Post names of spill response personnal

September 1892 4.-17
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. ® Keep the spill area well ventnléted.

|
I l ! ' Lo | 1

]

e If necessary, use a private firm that specializes in spill cleanup

Chack the spill reporting requireaments listed in your permit, typically any spill should be reported.

See Section 2.

4-18
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4.7

CONTROL OF ALLOWABLE NON-STORM WATER DISCHARGES

NPDES storm water permits for construction activities typically include a prohibition against non-storm
water discharges. Permits will state that all discharges coversd by the permit must be composed
entirely of storm water. However, permits may list some non-storm water discharges that, when
combined with storm water discharges, mzy be authorized by the permit. These exemptions may be
allowed provided they are addressed in the Storm Water Pollution Prevention Plan for the site The
following is a list of non-storm water discharges which are typically permitted. However, check your
permit to determine what non-storm water discharges are sllowable.

Discharges from fire fighting activities

Fire hydrant flushings

Potable water sources (u:acludmg waterline flushings)

Uncontaminated ground water {including dewatering ground water infiltration)

1

Foundation or footing drains where flows are not contaminated with process matenals such
as solvents

Springs, npanan habitats, and wetlands
Irngation water

Extenior bullding washdown

Pavement wash waters where spills or leaks of toxic or hazardous matenals have not
occurred and where detergents are not used

Arr conditioning condensate ‘

Q.

How do these allowable non-storm water discharges relate to discharges on
construction sites?

Common construction activity discharges that fall under the allowable non-storm water discharges
include the following" -

Waterline flushings from the disinfection of newly installed potable water piping systems
Irrigation water discharged during seeding and planting practices

New construction exterior building washdown dl§charges

Pavement wash waters from dust control and general housekeeping practices
Foundation and footing drain discharges from subsurface drainage systems

Uncontaminated ground waters from dewaterning of excavated areas

September 1992 4-19
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Q. What should be done with non-allowable non-stotm water discharges?

You have thres choices for handlmg non-storm water dlschargas which are not allowed by your
permit:

1. Eliminate ihe source of the discharbe.
2. Apply for a separate permit for the discharge.
3. Direct the discharge to a sanitary sewer system. Note: You should check first with the

operator of the sewer system to see if you are allowed to discharge the material in question
into the sanitary sewer.

Q. How should the allowable non-storm water discharges be addressed in the
Storm Water Pollution Prevention Plan?

‘ ;M < . | o | RN R | [ "~
The allowable non-storm water discharges should be identified in the Storm Wa\‘ter Pollution
Prevention Plan. For each of the discharges, practices or controls that will be used to prevent
pollution from these discharges should be described in detail.

it [ [ [T

Q. What types of controls or practices can be used to prevent pollution from
these discharges?

The following general practices should be considered.

i
\

e All downslope site sedlmentatuon and erosuon controls should be in placé pl‘lOl’ to the
discharge

. Discharges with sediment loads should be dlscharged so that sediment pollutaon IS mimmized.
These dlscharges include dewatering operation discharges, and discharges from sediment
traps and basins.

| |

s Discharge should only be directed to areas that are stabilized to mimimize erosion (e.g., buffer
zones, vegetated filter strips, inlet and outlet protection, level spreaders, etc.). Do noi,
discharge non-storm water flows onto disturbed areas

[ | Iy

Q. What types of controls can be used for discharges that have sediments?
Discharges with sediment should be directed to pass through a sediment fiitering device Sediment
filtering devices include sediment traps, basins, silt fences, vegetated filter strips, sump pits, or
sediment tanks.
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4.7.1 Dewatering

What Is It

Dewatering 1s the method used to remove and discharge excess water from a construction site.
The most common procedure used i1s to pump water out of areas where 1t does not otherwise drain
off, such as excavated areas, sediment basins, and sediment traps. Dewatering may also include
methods used to lower the ground water table to provide a stabilized area for construction.

When and Where to Use it

Dewatering may be used durning construction to remove accumulated water and sediments from
sediment traps and basins to ensure their effectiveness throughout the entire project. At the end
of the project, dewatering of ssdiment traps and basins is appropriate prior to removing the last
sediment control measures Water remaining in excavated areas may be siiminated by dewatering
so that construction can proceed on schedule

What to Consider
Dewaterning discharges usually have a very high sediment content; therefore, sediment control
should be provided before the discharge enters a recesving water.

Sediment traps and basins are often used to remove sediment from dewatering of excavation
areas

Filtering should also be provided when discharge results from dewatering a sediment trap or basin.
Methods to consider for this purpose are noted below in order of preference

e A sump pit—discussed in detail in Section 4.7.2

* A floating suction hose which allows clean water at the surface to be pumped out before the
hose sinks low enough to pick up sediment-iaden water

¢ A standpipe attached to the base of the sediment basin riser with shts to control inflow and
wrapping of filter fabric to aid in filtering sediments
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Advantages of Dewatering -

* Provides for the proper discharge of water from sediment traps and basins and excavation
areas onsite

* Use of efficient sediment removal methods (such as a sump pit, floating hose, or
standpipe) allows safe release of dewatering discharges into a receiving water

Disadvantages of Dewatering

¢ The floating hose method requires careful monitoring since pumping should be stopped as
soon as sediments are encountered

e Even the imitial discharge pumped in the floating hose method requires additional filtering

* A location should be found to dispose of sediments properly, meeting appropriate Federal,
State, and local regulations

4.7.2 Sump Pit

[ (R | o
N H g Py L ‘u [ LTt ]

What Is It

A sump pit is a temporary hole or pit placed so that it can coliect water from sediment traps and
basins, or excévat:ons in the center of the pit is a standpipe with holes which 1s surrounded by
stone. Water that collects in the pit flows through the gravel into the standpipe and 1s pumped out
to a filtering device or, In some cases, durectly to a receiving water. The sump pit discharge may
be pumped directly to a receiving water only if the standpipe has been properly wrapped in filter
fabric.

| gy [
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When and Where to Use It

A sump pit may be used to dewater a sediment trap or basin, or it may be used during construction
when water collects in an excavation.

v

i I o T W f ey
|

4

What to Consuder

| | | 1 |
i I [ I S | |
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The number of sump pits and thesr location wall depend on the individual site and any State or local
requirements. 5

v

The standpipe should have holes in it to aliow water to flow in and should be extended at least a
foot over the top of the pit '

l

If the sump pit is to dlscharge directly into a receiving water, then the standpipe should be
wrapped in filter fabric before the pit 1s backfilled with stone.

[
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[ \ Ty [l
v | TR TI Y

4-22 September 1992

1
H | ! [N
§ \\\ \ﬂ ‘ 1 b | [ R [ m
Ly [N R 1 W‘WWW it



s

Chapter 4—0ther Controls

STANDPIPE WRAPPED
IN FILIERC.OTH

v A Qe
LY

SIDE SLOPE

CORREGATED METAL
OR PYC PERFORATED
PIPE

ENECFEX

2* AGGREGATE FILL

FIGURE 4.2 SUMP PIT

{Modified from Maryland Department of the Environment, 1991

t

Advantages of a Sump Pit

e A sump pit may be used for dewatering where space is imited, such as in ¢city areas

Disadvantages of a Sump Pit

¢ |f the holes in the standpipe or filter fabric are too small, they will clog
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4.8 SUMMARY

s
|

There are a m:mber of other controls which should be considered in addition to erosion. sediment, and
storm water management while preparing a Storm Water Pollution Prevention Plan These controls
include measures which prevent potentially polluting construction materials from coming into contact
with storm water. Measures include good housekeeping and proper waste disposal, as well as controls
which prevent sediments from being tracked off site by construction vehicles, and proper control of
the non-storm water flows on the site. These other controls should not be overlooked. They are an
important part of pollution prevention at construction sites.
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MAINTENANCE AND INSPECTION

\

This Chapter discusses the general maintenance and mspection for proper implementation of a
Storm Water Pollution Prevention Plan. Maintenance and inspection of storm water pollution
control measures 1s as important to poliution prevention as selection and installation This section
is presented in a question and answer format. By answering these questions, you will gain an
understanding of how you can plan and perform inspection and maintenance on the pollution
prevention controls for your project. The following sections address four components which are
cnitical to a Storm Water Pollution Prevention Plan. nspection, maintenance, recordkeeping, and
training

Q: What areas of the construction site will you have to inspect and maintain?

You should inspect and maintain all the disturbed areas of your site, and the areas for material
storage. You should also inspect all of the erosion and sediment controls which you identified in
the Storm Water Pollution Prevention Plan. These measures may include (but are not limited to)
any of the following -

e Seeded areas (permanent or temporary)

* Mulched areas

® Areas stabilized with geotextiles

* Sod stabilized areas

e Silt fences

e Earth dikes

e Brush barners

e Drainage swales

e Sediment traps

e Subsurface drains

* Pipe slope drains

» Level spreaders
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Storm dran inlet protection measures
I ' b Y | ‘ij" l [ TP

W
Rock outlet protection

Reinforced soil retaining systems ’

i
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Sediment basins.
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Q:

How Iong will you have to continue to inspect and maintain these measures?
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You should inspect and maintain the pollution preventlon measures on your constructlon site as
long as a portion of the site remains disturbed Check the requirements of your permit for the
frequency at which inspection and maintenance s required

v

Q:

At what point should you begin to consider inspection and maintenance
requirements? -

4

You should begin to consider maintenance requirements at the same time you choose BMPs You
will notice that some practices take a good deal more maintenance than others and you may wish
to be aware of thls when you are deciding whnch measures to use

1 ! [T [ o I [Tt T T
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Q:

What does a maintenance and inspection plan include?
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Appendix C includes a sample mamtenance and mspectuon plan A good maintenance and
inspection plan should do the following

-

ldentify all of the areas/measures that will be inspected and mamtauned

Provide an inspection schedule for each area/measure

:

List the typical maintenance procedures for each measure

AL W (g N M‘\W\‘H“‘M bt

Describe the procedure to follow if addmonal repalr is requnred e.g. who will 53 responsible
or who to call

Provide forms and instructions for record keepmg practlces ‘ e e
/! | | 1 Nu\u ! ! | i ! . " ‘M“W‘“m\\‘ ‘\“ M
! ‘ ) “w‘ H | LN ! I ! I . ‘ 1
List the names of personnel assigned 10 ‘each task | .
il o “a | I
Indicate what training employees will need to be able to‘dom}p‘eujob L ‘
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5.1 INSPECTION

*
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Inspection is the process by which you can evaluate if the poliution prevention measures which have
siready been installed or applied are still effective. In most cases, inspection of pollution prevention
measures requires that an inspector look at all of the disturbed areas and sediment controls on the site
and make some measurements of sediment accumulation (depending upon the measures).

Q: How frequently should inspections take place?

Inspections of pollution prevention measures should be performed on a regular interval plus after
every significant rainfall Check your permit to determine the how frequently your site should be
inspected and what constitutes a significant rainfall. A regular inspection and maintenance
program can reduce the chance of polluting the storm water by finding and correcting problems
before the next rain.

Q: What should an inspector look for?

The inspector should look at each measure to determine if it is still effective. Appendix B contains
fact sheets with figures and specifications on many of the measures The inspector should consult
these fact sheets or the description included in the Storm Water Pollution Prevention Plan and
determine if the measures still meet the minimum requirements. For example. the fact sheet for a
silt fence shows the bottom of the fabric 15 placed in a trench and buried with soil or stone The
inspector could compare this detail with the silt fence instalied on the site If the bottom of the
fabric 1s not buried as shown on the detail, the inspector should note this on the report form

The fact sheets also list the specific maintenance tasks which are often triggered by some
observation about the measure For example, the fact sheet for a silt fence states that
accumulated sediment should be removed from the silt fence when it reaches a height of one third
to one half the height of the fence Based upon this the inspector should measure the accumulated
sediment on the silt fence at each inspection

There are primarily three things an inspector should look for when inspecting a pollution prevention

measure They are: whether or not the measure was installed/performed correctly, whether or not
there has been damage to the measure since it was installed or performed, and finally what should

be dPne to correct any problems with the measure -

Q: What should an inspector do with his/her observations?

An inspector should prepare a report documenting his/her findings (see Section 5.3). An inspector
should request the required maintenance or rapair for the pollution prevention measures, and if the
Storm Water Pollution Prevention Plan should be changed to allow for unexpected conditions, then
the inspector should make the changes or notify the appropriate person to make the changes.
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5 2 MA!NTENANCE
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Maimenance of pollution prevention measures involves the upkeep and repair of the measures whlch
have beean installed to reduce pollution of starm water. Maintenance is important because the control
measures you implement may be of little or no use if they have not been properly maintained. Good
maintenance halps to insure that these measures are in proper working order when they are really
needed under storm or spill condmons
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| Maintenance includas those procaduras used to mamtain in qood and effective operating
condition vagetation, erosion anﬂ: sedimant ¢onitrol maasures, and other protective measures

identified in the site plan. " s 7 «

Q: When do you perform maintenance?

Maintenance should be performed either on a interval specified 1n the poliution prevention plan or "
when the inspaction finds that it 1s necessary for the measure to be effactive. For example, if an
inspector found that sediment had accumulated in a sediment trap to the dapth of one half of its
storage depth the inspector should request that the accumulated sediment be removed from the

trap. Appropnate maintenance practices for erosion and sediment controls are discussed in the

Fact Sheets in Appendix B.

.

Q: What types of activities can be included in maintenance activitles for
construction sites?

vl | H [N L [ T TR A

Maintenance actwutles for erosion and sedunent controls are fairly basic. For example,
sedimentation structures require removal (and proper disposal) of accumulated sediments to ensure
effective trapping capacity This technique is also appropriate for temporary sediment traps,
sadiment basins, and silt fences.

, [N K

5.3 RECORDKEEPING
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It is important to document the inspection of the poliution prevention measures. These records can
be used to request maintenance and repair and to prove ﬂ\at tho inspection and maintenance ‘were
performed. "

Wy |
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Q: What kinds of records should be kept for maintenance and inspection?
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Itis racomménded that inspection and maintenance forms be prepared pnor to the start ‘of the

construction activity. The inspection forms should be specific to the construction project and the

Storm Water Pollution Prevention Plan. The forms should ist each of the measures to be inspected

on the site The form should include blanks for the inspector to fill in: his or her name, the date of

inspection, the condition of the measure/area inspected, maintenance or repair performed and any

I
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changes which should be made to the Storm Water Pollution Prevention Plan to control or eliminate
unforeseen pollgtuon of storm water. (See Appendix C for a sample .format)

The inspector could take a blank copy of the form and fill in the appropriate information as he/she
inspected the site This would reduce the time spent preparing the report and would make sure
that all the items requining inspection are covered

5.4 TRAINING

The inspector of poliution prevention measures should understand what he/she is inspecting. Training
and experience are the best way to develop an understanding for pollution prevention measures.
Training inspection personnel will improve the chances for the Storm Water Pollution Prevention Plan
to be effective. ‘ y

Q: How should inspection personne! be trained?

Many States and organizations offer genera! training programs in sediment and erosion control
This sort of traiming will be helpful The inspector should also have detailed knowledge about the
site’s Storm Water Pollution Prevention Plan particularly the following portions*

¢ The location and type of control measures

The construction requirements for the control measures

Maintenance procedures for each of the control measures

Spill prevention and cleanup measures

Inspection and maintenance recordkeeping requirements

5.5 SUMMARY

This Chapter has addressed a crucial part of the Storm Water Pollution Prevention Plan. Without
inspection and maintenance of control measures, it is not hkely that the measures will remain effective
for long periods of time Without proper traming of inspection staff and recordkeeping, it is difficuit
to determine what maintenances is required. Therefore, do not consider the pollution prevention plan
to be something you do only at the beginning and end of a project. You should instead think of it as
an ongoing process from start to completion.
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A chapter describing the selection of storrn water management controls will be published by EPA
for insertion in this portion of the manual.

Consult your general permit to determine the measures necessary to fulfill the storm water
management control requirement.
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Appendix A

EPA BASELINE CONSTRUCTION GENERAL PERMIT-REQUIREMENTS PRE-
- -~ CONSTRUCTION CHECKLIST

‘ Storm Water Pollution Prevention Plans
b |

1. A site description, including’
The nature of the activity?
Intended sequence of major construction activities
The total area of the site
The area of the site that 1s expected to undergo excavation
The runoff coefficient of the site after construction 1s complete
Existing soil or storm water data
A site map with
Drainage patterns
Approximate slopes after major grading
Area of soil disturbance
Outhine of areas which won’t be disturbed
Location of major structural and non-structural controls
Areas where stabilization practices are expected to occur
Surface waters
Storm water discharge locations

[J The name of the receiving water(s)
2. A description of controls .

2.1 Erosion and sediment controls, including

[0 Stabilization practices for all areas disturbed by construction
[0 Structural practices for agl drainage/discharge locations
2.2 Storm water management controls, including

O Measures used to controi poliutants occurning in storm water discharges after
construction activities are complete. ;

O Velocity dissipation devices to provide nonerosive flow conditions from the
discharge point along the length of any outfall channel.

2.3 Other controls including

(] V}\‘lasltjesd;sposal practices which prevent discharge of solid materials to waters of
the

0O Measures to minimize offsite tracking of sediments by construction vehicles

O Measures to ensure comphance with State or local waste disposal, sanitary sewer,
or septic system regulations

2.4 O Description of the timing during the construction when measures will be
implemented

Ooooopooan

oooooooo

3. [0 Are State or local requirements incorporated into the plans?

4. O Are mantenance procedures foi control measures identified in the plan?

5 O tdentification of allowable non-storm water discharges and pollution prevention
measures

6 O Contractor certification.

7 [J Plan certification
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‘. -EPA BASELINE CONSTRUCTION ‘GENERAL PERMIT CHECKLIST : '

] | |

S *>Stotm Woater Poliution Prevention Plan  ~ i IRV

. . Construction/implsmentation Checklisy N LT

1. Maintain Records of Construction Activities, including:
O Dates when major grading activities occur
3 Dates when construction activities temporarily cease on a portion of the site
[0 Dates when construction activites permanently cease on a portion of the site
[0 Dates when stabilization measures are initiated on the site
2. Prepare Inspection reports summarizing:
[0 Name of inspector
0O AQualfications of inspector
O Measures/areas inspected
O Observed conditions
O Changes necessary to the SWPPP
3. Report Releasses of Reportable Quantities of Oil or Hazardous Materials (if they occur):
O Notify National Response Center 800/424-8802 immediately
0O Notify permitting authonity in writing within 14 days
0 Modify the pollution prevention plan to include:
- tha date of release .
- circumstances leading to the release
- staps taken to prevent reoccurrence of the release
4. Modify Pollution Prevention Plan as necessary to:

0 Comply with minimum permit requirements when notified by EPA that the plan does
not comply

D Address a change in design, construction operation or maintenance which has an
effect on the potential for discharge of pollutants

" O Prevent reoccurrence of reportable quantity releases of a hazardous material or oil
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EPA BASELINE CONSTRUCTION GENERAL PERMIT CHECKLIST = M@
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i e ‘Storm Water Pollution Prevention Pian” C e L bt as e
R Final Stabilization/Termination Checklist e

-

- ‘.
1. [0 All soil disturbing activities are complete

2. [0 Temporary erosion and sediment control measures have been removed or will be
removed at an appropriate time

3. [ Al areas of the construction site not otherwise covered by a permanent pavement or
structure have bsen stabilized with a uniform perennial vegetative cover with a density
of 70% or equivalent measures have been employed

A-2 September 1992.
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Appendix A

POLLUTION PREVENTION PLAN FOR STORM WATER DISCHARGE ASSOCIATED WITH
i CONSTRUCTION ACTIVITIES
EROSION AND SEDIMENT CONTROL SELECTION CHECKLIST

.

INSTRUCTIONS. THIS CHECKLIST LISTS THE MINIMUM SEDIMENT EROSION CONTROL REQUIREMENTS UNDER
THE USEPA GENERAL PERMIT. CHECK {V] EACH ITEM AND FILL IN THE BLANKS BELOW TO EVALUATE
COMPLIANCE FOR EACH DRAINAGE AREA AND LOCATION. NOTE: THIS CHECKLIST WAS PREPARED FOR THE
USEPA GENERAL PERMIT. REQUIREMENTS FOR STATE GENERAL PERMITS MAY VARY.

Stabilization Practices

[0 Stabilization will be initiated on all disturbed areas where construction activity will not
occur for a period of more than 21 calendar days by the 14th day after construction
activity has permanently or temporanly ceased.

Stabihization measures to be used include:

0 Temporary Seeding O Sod Stabilization
O Permanent Seeding 0 Geotaextiles
O 7 Muiching O Othe

Structural Practices
[0 Flows from upstream areas will be diverted from exposed soils. Measures to be used

include
O Earth Dike 0O Pipe Siope Drain
0O Drainage Swale 0 Other
g Interceptor Dike and Swale
Drainage locations serving less than 10 Drainage locations serving 10 or more
disturbed acres disturbed acres
D Sediment controls will be installed O A Sediment Basin will be installed
Sediment controls include O A Sediment Basin is not attainable on
the site, therefore, the following
O Sediment Basin sediment controls will be installed
O Sediment Trap - Sediment Trap
[ Siit Fence or equivalent Silt Fence or equivalent
controls along all sideslope controls along the sideslope
and downslope boundanes and downslope boundanes _

Sediment Basin Runoff Storage Calculation
.acres area draining to the sediment basin

3,600 cubic feet of storage/acra

—_ cubic feet of storage required for the basin.

September 1992 A3
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SILT FENCE

September 1992

Design Criteria

A

Silt fences are appropnate at the following general locations

a Immediately upstream of the point{s) of runoff discharge from a site before flow becomes
concentrated (maximum design flow rate should not exceed 0.5 cubic feet per second).
a Below disturbed areas where runoff may cccur in the form of overland fiow.

Ponding should not be allowed behind silt fences since they will collapse under high pressure; the
design should provide sufficient outlets to prevent overtopping.

The drainage area should not exceed 0.25 acre per 100 feet of fence length.

For slopes between 50:1 and 5°1, the maximum allowable upstream flow path length to the fence
is 100 feet, for slopes of 2:1 and staeper, the maximum is 20 feet

The maximum upslope grade perpendicular to the fence hine should not exceed 1:1.

Synthetic silt fences should be designed for 6 months of service, burlap i1s only acceptable for
periods of up to 60 days

Materials

a

Synthetic filter fabric should be a pervious sheet of polypropylene, nylon, polyester, or polyethylene
yarn conforming to the requirements in Table 1 below

TABLE 1. SYNTHETIC FILTER FABRIC REQUIREMENTS

Physical Property | - s " Requirements :

Filtening Efficiency 75% - 85% {(minimum) )

Tensile Strength at 20% | Standard Strength - 30 Ib/linear inch (minimum)
{maximum) Elongation

Extra Strength - 50 Ib/inear inch {minimum)

Slurry Flow Rate 0 3 gal/ft*)min (mimmum)

Synthetic filter fabric should contamn ultraviolet ray inhibitors and stabilizers to provide a minimum
of 6 months of expected usable construction hfe at a temperature range of O to 120°F.

Burlap of 10 ounces per square yard of fabric can also be used.

The filter fabric shouid be purchased in a continuous roll to avoid joints

While not required, wire fencing may be used as a backing to reinforce standard strength filter
fabric The wire fence (14 gauge minimum) should be at 22-48 inches wide and should have a
maximum mesh spacing of 6 inches

Posts should be 2-4 feet long and should be composed of aither 2" x 2-4" pine (or equivalent} or
1.00 to 1.33 Ib/linear ft steel. Steel posts should have projections for fastening wire and fabric to
them

¥

Construction Specifications

a

The maximum height of the filter fence should range between 18 and 36 inches above the ground
surface {depending on the amount of upsiope ponding expected)
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SILT FENCE

a Posts should be spaced 8 to 10 feet apart when a wire mesh support fence is used and no more
than 6 fest apart when extra strength filter fabric {without a wire fence) is used. The posts should
extend 12 to 30 inches into the ground.

a4 A trench should be excavated 4 to 8 inches wide and 4 to 12 inches deep along the upslope side
of tha line- of posts.

a If standard strength filter fabric is to be used, the optional wire mesh support fence may be fastened
to the upslope side of the posts using 1 inch heavy duty wire staples, tie wires, or hog rings.
Extend the wire mesh support to the bottom of the trench. The fiiter fabric should then be stapled
or wired to the fence, and 8 to 20 inches of the fabric should extend into the trench (Figure 1).

4 Extra strength fiiter fabric does not require a wire mesh support fence. Staple or wire the filter
fabric directly to the posts and extend 8 to 20 inches of the fabric into the trench (Figure 1).

a Where joints in the fabric are required, the filter cloth should be spliced together only at a support
post, with a minimum 6-inch overlap, and securely sealed.

a Do not attach filter fabric to trees.

a Backfill the trench with compacted soil or 0 75 inch minimum diameter gravel placed over the filter
fabric.

Maintenance

a Inspect filter fences daily during periods of prolonged rainfall, immed:iately after each rainfall event,
and weekly during periods of no rainfall Make any required repairs immediately

a Sediment must be removed when it reaches one-third to one-half the height of the filter fence Take
care to avoid damaging the fence during cleanout

a Filter fences should not be removed until the upslope area has been permanently stabiized. Any
sediment deposits remaining in place after the filter fence has been removed should be dressed to
conform with the existing grade, prepared, and seeded.

Cost

a Siit fence installation costs approximately $6.00 per linear foot.

Sources

a Commonwaealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia.

4 State of North Carolina, 1988. Erosion and Sediment Control Pianning and Design Manual North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.

4 Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soll Erosion And Sediment Control - Draft

B-2
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PIPE SLOPE DRAIN

September 1992

Design Criteria:

a Pipe Slope Drains (PSD) are appropriate in the following genera!l iocations:

a On cut or fill slopes before permanent storm water drainage structures have been installed

a Where sarth dikes or other diversion measures have been used to concentrate flows.

a On any slope where concentrated runoff crossing the face of the slope may cause gullies,
channel! erosion, or saturation of slide-prone soils

4 As an outlet for a natural drainageway. .

The drainage area may be up to 10 acres; however, many jurisdictions consider 5 acres the
recommended maximum.

The PSD design should handie the peak runoff for the 10-year storm. Typical relationships between
area and pipe diameter are shown in :I'able 2 below

TABLE 2. RELATIONSHIP BETWEEN AREA AND PIPE DIAMETER

Maximum Drainage Area Pipe Diameter (D) )
{Acres) ’ (inches}
05 12 '
. 075 15
1.0 18 h

Materials

x

4 Pipe may be heavy duty flexible tubing designed for this purpose, e g., nonperforated, corrugated

plastic pipe, corrugated metal pipe, bituminous fiber pipe, or specially designed flexil.ie tubing.

4 A standard flared end section secuied with a watertight fitting should be use for the inlet. A

standard T-section fitting may also be used.

a Extension collars should be 12-inch long sections of corrugated pipe All fittings must be

watertight.

Construction Specifications !

Place the pipe slope drain on undisturbed or well-compacted soil.

Soil around and under the entrance saction must be hand-tamped in 4-inch to 8-inch hifts to the top
of the dike to prevent piping failure around tha inlet

Place filter cloth under the inlet and axtend 5 feet in front of the inlet and be keyed in 6-inches on
all sides to prevent erosion. A 6-inch metal toe plate may also be used for this purpose.

Ensure firm contact between the pipe and the soil at all points by backfilling around and under the
pipe with stable soil material hand compacted in lifts of 4-inches to 8-inches.

Securely stake the PSD to the slope using grommets provided for this purpose at intervails of 10 feat
or less.

Ensure that all slope drain sections are securely fastened together and have watertight fittings.

%
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PIPE SLOPE DRAIN

A Extenq the pipe beyond the toe of the slope and discharge at & nonerosivs velocity into a stabilized
area (e.g., rock outlet protection may be used) or to a sedimentation trap or pond.

a4 The PSD should have a minimum slope of 3 percent or steeper.

a4 The height at the centerline of the earth dike should range from a minimum of 1.0 foot over the pipe
to twice the diameter of the pipe measured from the invert of the pipe it should also be at least
6 inches higher than the adjoining ridge on either side.

4 At no point along the dike will the elevation of the top of the dike be less than 6 inches higher than
the top of the pipe

4 Immediately stabilize all areas disturbed by installation or removal of the PSD.

Malntenance

A Inspect regularly and after every stormi. Make any necessary repairs.

4 Check to see that water 1s not bypassing the inlet and undercutting the inlet or pipe. If necessary,
install headwall or sandbags.

A Check for erosion at the outlet point and check the pipe for breaks or clogs Install additional outiet
protection if neaeded and immed:ately repair the breaks and clean any clogs.

a Do not allow construction tratfic to cross the PSD and do not place any material on it.

4 [f a sediment trap has been provided, clean it out when the sediment level reaches 1/3 to 1/2 the
dasign volums.

A The PSD should remain in place until the slope has been completely stabilized or up to 30 days after
permanent slope stabilization

Cost

4 Pipe slope drain costs are generally based upon the pipe type and size (generally, fiexible PVC at
$5.00 per linear foot). Also adding to this cost are any expenses associated with inlet and outlet
structures.

Sources

4 Commonwaealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia.

a State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manual. North
Carolina Sedimentation Control Commussion, Department of Natural Resources and Community
Davslopment.

a Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

4 Storm Water Management Manual for the Puget Sound Basin. State of Washington, Department
of Ecology, 1991.

a Cost Data:

4 Draft Sediment and Erosion Control, An Inventory of Current Practices, April 20, 1990. Prepared
by Kamber Engineering for the U.S. Environmental Protection Agency, Office of Water
Entorcement and Permits, Washington, D.C. 20460

B-4
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STABILIZED CONSTRUCTION ENTRANCE

»

September 1992

Design Criteris

A

L2 N

A Stabilized Construction Entrance (SCE) 1s appropriate in the following locations:

a Wherever vehicles are leaving & construction site and enter onto a public road
A4 At any unpaved entrance/exit location where there is risk of transporting mud or sediment onto
paved roads.

The width should be at lsast 10 feet to 12 feat or the as wide as the entire width of the access.
At sites where traffic volume is high the entrance should be wide enough for two vehicles to pass
safely.

The length should be between 50 to 75 feet in length.

Flare the entrance where it meets the existing road to provide a turning radius.

Runoff from a stabilized construction entrance should drain t0 a sediment trap or sediment basin.
Pipe placed under the entrance to handle runoff should be protected with a mountable berm.
Dust control should be provided in accordance with Section 3.2.1.

Materials

A
A

Crushed stone 2-inches-4-inches in diameter
Geotextile (filter fabric) with the properties histed in Table 3 below.

TABLE 3. GEOTEXTILE REQUIREMENTS

Phy;idﬂ Propart; ’ Requirements
Grab Tensile Strength 220 Ibs
(ASTM D1682)
' Elongation Failure 60 %
(ASTM D1682)
Mulien Burst Strength 430 Ibs.
{ASTM D3768)
Puncture Strength 125 lbs.
- (ASTM D751)
{modified)
Equivalent Opening Size 40-80
{US std Sieve)
{CW-02215)

Construction Specifications

'
A

Clear all vegetation, roots and all other obstructions in preparation for grading.
Prior to placing geotextile (fiter fabric} make sure that the entrance is properly graded and
compacted .
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STABILIZED CONSTRUCTION ENTRANCE

a To reduce maintenance and loss of aggregate place geotextil¢ fabnc {filter cloth) over the existing
grouna before placing the stone for the entrance.

a4 Stone should be placed to a depth of 6-inches or greater for the entire width and length of the SCE.

Malintenance

a Inspect the measure on a regular basis and after there has been a high volume of tratfic or storm
event.

a Apply additional stone periodically and when repair is required.

4 Immediately remove sediments or any other materials tracked onto the public roadway.

4 Ensure that associated sediment control measures are in good working condition.

Cost
4 Stabilized construction entrances cost ranges from $1,500 to $5,000 to install
Sources

4 Commonwaealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sadiment
Control - Fairfax County, Virginia.

4 State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manual. North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.

a4 Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

4 Storm Water Management Manual for the Puget Sound Basin State of Washington, Department
of Ecology, 1991.

Ao Cost Data* s

a Draft Sediment and Erosion Control, An Inventory of Current Practices, April 20, 1990. Prepared
by Kamber Engineering for the U.S. Environmental Protection Agency, Ofﬁce of Water
Enforcement and Permits, Washington, D.C. 20460.
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FILTER FABRIC INLET PROTECTION

September 1992

‘Design Criteria

A

>

Inlet protection i1s appropriate in the following locations

a In small drainage areas (less than 1 acre} where the storm drain inlet is functional before the
drainage area has been permanently stabilized

a Where there 1s danger of sediment silting in an inlet which is in place prior to permanent
stabilization

Filter fabric inlet protection is apprapriate for most types of inlets where the drainage area is one
acre or less

The dramnage area should be fairly flat with slopes of 5% or less and the area immediately
surrounding the inlet should not exceed a slope of 1%.

Ovaerland flow to the inlet should be no greater than 0.5 c¢fs

This type of iniet protection is not appropriate for use in paved areas because the filter fabric
requires staking

To avoid faillure caused by pressure against the fabric when overtopping occurs, it 1s recommended
_that the height of the filter tabric be limited to 1.5 feet above the crest of the drop inlet

It is recommended that a sediment trapping sump of 1 to 2 feet in depth with side slopes of 2:1 be
provided.

Materials

a
A
A
A

Filter fabric {see the fabric specifications for silt fence). '
Wooden stakes 2" x 2" or 2"x 4" with a minimum length of 3 feet

Heavy-duty wire staples at least % inch in length.

Washed gravel % inches in diameter

Construction Specifications

A

A

Piace a stake at each corner of the inlet and around the edges at no more than 3 feet apart. Stakes
should be driven into the ground 18 inches or at a minimum 8 inches.

For stability a framework of wood strips shouid be installed around the stakes at the crest of the
overflow area 1.5 feet above the crest of the drop inlet

Excavate a trench of 8 inches to 12 inches in depth around the outside perimeter of the stakes If
a sediment trapping sump is being provided then the excavation may be as deep as 2 feet.
Staple the filter fabric to the wooden stakes with heavy-duty staples, overlapping the joints to the
next stake Ensure that between 12 inches to 32 inches of fiiter fabric extends at the bottom so
it can be formed into the trench. ;

Piace the bottom of the fabric in the trench and backfill the trench all the way around using washed
gravel to a minimum depth of 4 inches.

B-7
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i Mlintenlnce‘

inspect regularly and after every stoim. Make any repairs necessary to ensure the msasure is in
good working order.

Sediment should be removed and the trap restored to its original dimensions when sediment has
accumulated to % the design depth of the trap.

if the filter fabric bacomes clogged it should be replaced immediately.

Make sure that the stakes are firmly in the ground and that the fiiter fabric continues to be securely
anchored.

All sediments removed should be properly disposed.

inlat protection should remain in place and operational until the drainage &rea is complstely stabilized
or up to 30 days after the permanent site stabilization is achieved.

Cost

The cost of storm drain inlet protection vanes dependent upon the size and type of inlet to be
protected but generally is about $300.00 per inlet

Sources

a

A

Commonwaealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia.

State of North Carolina, 1988 Erosion and Sediment Control Planning and Design Manual. North
Carolina Sedimentation Control Commussion, Department of Natural Resources and Community
Development.

Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soll Erosion And Sediment Contro!l - Draft.

Storm Water Management Manual for the Puget Sound Basin State of Washington, Department
of Ecology, 1991.

Cost Data:

4 Draft Sediment and Erosion Controt, An Inventory of Current Practices, Apnl 20, 1990. Prepared
by Kamber Engineering for the U.S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460




EXCAVATED GRAVEL INLET PROTECTION

September 1992

Dasign Criteria ' .

a Inlet protection is appropniate in the following locations*

.

a In small drainage areas {less than 1 acre} where the storm drain inlet is functiona! before the
drainage area has been permanently stabilized.
4 Where there is danger of sediment silting in an inlet which is in place prior to permanent

stabilization.
a Where ponding around the inlet structure could be a problem to traffic on site.

a Excavated gravel and mesh inlet protection may be used with most inlets where overflow capability
is needed and in areas of heavy flows, 0.5 cfs or greater.

4 The drainage area should not exceed 1 acre

a The drainage area should be farly fiat with slopes of 5% or less.

a The trap should have a sediment trapping sump of 1 to 2 feet measured from the crest of the inlet.
Side slopes should be 2 1. The recornmended volume of excavation is 35 yd3/acre disturbed.

a To achieve maximum trapping efficiency the iongest dimension of the basin should be onented

toward the longest inflow area

Materials

> ' a Hardware cloth or wire mesh with % inch openings.
4 Fiiter fabric {see the fabric specifications for silt fence)
4 Washed grave! % inches to 4 inches in diameter

Construction Specifications

4 Remove any obstructions to excavating and grading Excavate sump area, grade slopes and
properly dispose of soil

a The inlet grate should be secured to prevent seepage of sediment laden water.

a Place wire mesh over the drop inlet $o that the wire extends a minimum of 1 foot beyond each side
of the inlet structure Overlap the strips of mesh if more than one is necessary.

a Place filter fabric over the mesh extending it at least 18 inches beyond the inlet opening on all sides.
Ensure that weep holes in the inlet structure are protected by filter fabric and gravel.

a Place stone/gravel over the fabric/wire mesh to a depth of at least 1 foot
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EXCAVATED GRAVEL INLET PROTECTION

AR R TS

Malntenancs

A

A

A
A

Inspeact regularly and after every storm. Make any repairs necessary to snsure the measurs is in
good working order.

Sediment should be removed and the trap restored to its original dimensions when sediment has
accumulated to % the design depth of the trap.

Clsan or remove and replace the stone filter or filter fabric if they become clogged.

{nlat protection should remain in place and operational until the drainage area is completely stabilized
or up to 30 days after the permanent site stabilization is achieved.

Cost

The cost of storm drain inlet protection varies dependent upon the size and type of inlet to be
protected but generally is about $300.00 per inlet.

Sources

A

A

Commonwealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Contro! - Fairfax County, Virginia.

State of North Carolina, 1988 Erosion and Sediment Contro! Planning and Design Manual. North
Carolina Sedimentation Control Comnussion, Department of Natural Resources and Community
Dsvelopment.

Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

Storm Water Management Manual for the Puget Sound Basin. State of Washington, Department
of Ecology, 1991.

Cost Data:

a Draft Sediment and Erosion Control, An Inventory of Current Practices, April 20, 1990. Prepared
by Kamber Engineering for the U.S Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460.
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BLOCK AND GRAVEL INLET PROTECTION

September 1992

Besign Criteria’

a

s

inlet protection 1s appropriate in the following {ocations:

a In drainage areas (less than 1 acre) where the storm drain inlet Is functional before the drainage
area has been permanently stabilized.

a Where there i1s danger of sedimeant silting in an inlet which is in place prior to permanent
stabilization.

Block and gravel inlet protection may be used with most types of inlets where overflow capability
is needed and in areas of heavy flows 0.5 cfs or greater,

The drainage area should not exceed 1 acre

The drainage area should be fairly flat with slopes of 5% or less.

To achieve maximum trapping efficiency the longest dimension of the basin should be onented
toward the longest inflow area.

Where possible the trap should have sediment trapping sump of 1 to 2 feet in depth with side slopes
of 2.1.

There are several other types of inlet protection also used to prevent siitation of storm drainage
systemns and structures durnng construction, they are

a Filter Fabric inlet Protection
4 Excavated Grave! inlet Protection

Materials

L N

Hardware cloth or wire mesh with % inch openings
Filter fabric (see the fabrnic specifications for silt fence)
Concrete block 4 inches to 12 inches wide

Washed gravel 3% inches to 4 inches in diameter

Construction Specifications

The inlet grate should be secured to prevent seepage of sediment laden water.

Place wire mesh over the drop iniet 30 that the wire extends a minimum of 12 inches to 18 inches
beyond each side of the inlet structure. Overlap the strips of mesh if more than one is necessary.
Place filter fabric {(optional) over the mesh and extend it at least 18 inches beyond the inlet
structure

Place concrete blocks over the filter fabric in a single row lengthwise on their sides along the sides
of thenlet The foundation should be excavated a minimum of 2 inches below the crest of the inlat
and the bottom row of biocks should be against the edge of the structure for lateral support.

The open ends of the block should face outward not upward and the ends of adjacent blocks should
abut Lay one block on each side of the structure on its side to allow for dewatering of the pool
The block barrier should be at least 12 inches high and may be up to a maximum of 24 inches high
and may be from 4 inches to 12 inches in depth depending on the size of block used.

Prior to backfiling, place wire mesh over the outside vertical end of the blocks so that stone does
not wash down the niet.

Place gravel against the wire mesh to the top of the blocks

2t
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*Malntenance”’

inspect regularly and after every storm. Make any repairs necessary to ensure the measure is in
good working order.

4 Sediment should be removed and the trap rastored to its original dimensions when sediment has
accumulated to % the design depth of the trap.
a Al sediments removed should be properly disposed of.
4 Inlet protection should remain in place and operational until the drainage area is completely stabilized
or up to 30 days after the permanent site stabilization is achieved.
Cost
4 The cost of storm drain inlet protection varies dependent upon the size and type of inlet to be
protected but generally is about $300.00 per inlet.
Sourcas
& Commonwaealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Contro! - Fairfax County, Virginia.
a4 State of North Carolina, 1988 Erosion and Sediment Control Planning aind Design Manual. North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.
4 Maryland Department of the Environment, 1991 1991 Maryland Standards And Spegcifications For
Soll Erosion And Sediment Control - Draft
& Storm Water Management Manual for the Puget Sound Basin. State of Washington, Departmant
of Ecology, 1991.
4 Cost Data:

a Dratt Sediment and Erosion Control, An Inventory of Current Practices, April 20, 1990. Prepared
by Kamber Engineering for the U.S. Enwvironmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C 20460.
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CHECK DAMS

' September 1992

Pesign Criteria

a

Check dams are appropnate for use in the followlng locations*
v
A Across swales or drainage ditches to reduce the velocity of flow. -
4 Where velocity must be reduced because a vegetated channe! lning has not yet been
established.

‘Check dams may never be used in a live stream unless approved by the appropriate government

agency.

The drainage area above the check «dam should be between 2 acres and 10 acres.

The dams must be spaced so that the toe of the upstream dam is never any higher than the top of
the downstream dam.

The center of the dam must be 6 inches to 9 inches lower than either edge, and the maximum
height of the dam should be 24 inches.

The check dam should be as much as 18 inches wider than the banks of the channe! to prevent
undercutting as overflow water re-enters the channel.

Excavating a sump immediately upstream from the check dam improves its effectiveness.
Provide outlet stabilization below tha lowest check dam where the rnisk of erosion 1s greatest.
Consider the use of channel! linings or protection such as plastic sheeting or nprap where there may
be significant erosion or prolonged submergence

Materials ‘

[ N I

Stone 2 inches to 15 inches in diameter

Logs 6 inches to 8 inches in diameter

Sandbags filled with pea gravel

Filter fabric {see the fabric specifications for silt fence)

Construction Spacifications

a

A

A

Rock Check Dams

a Place the stones on the filter fabric either by hand or using appropriate machinery; do not simply
dump them in place

a Extend the stone 18 inches beyond the banks and keep the side slopes 2.1 or flatter.

a Lining the upstream side of the dam with % inch to 1% inch gravel 1 foot in depth is a
suggested option.

’ §
+

Log Check Dams
& Logs must be firmly embedded in the ground; 18 inches is the recommended minimum depth.
Sand Bag Check Dams

4 Be sure that bags are all securely sealed.
a Place bags by hand or use appropriate machinery. \

B-13
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- CHECK DAMS

Maintenance *

>r > »

4

Inspact regularly and after every storm. Make any repairs necessary to ensure the measure is in
good working order.

Accumulated sediment and leaves should be removed from behind the dams and erosive damage
to the channe! restored after sach storm or when % the original height of the dam is reached.

All accumulated material removed from the dam shall be properly disposed

Replace stone as necessary for the dams to maintain their correct height.

if sand bags are used, the fabric of the bags should be inspected for signs of deterioration.
Remove stone or riprap if grass lined channel requires mowing.

Check dams should remain in place and operational unti the drainage area and channe! are
completely stabilized or up to 30 days after the permanent site stabilization is achieved.

Restore the channel lining or establiish vegetation when each check dam is removed.

Cost

The costs for the construction of check dams varies with the matenal used. Rock costs about $100
per dam. Log check dams are usually slightly less expensive than rock check dams All costs vary
depending on the width of channel to be checked.

Sources

A

A

>

Commonwealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia.

State of North Carolina, 1988. Erosion and Sediment Control Planming and Design Manual. North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.

Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

Storm Water Management Manual for the Puget Sound Basin State of Washington, Department
of Ecology, 1991.

Cost Data*

4 Draft Sediment and Erosion Control, An Inventory of Current Practices, Apnl 20, 1990. Prepared
by Kamber Engineering for the U S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460
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EARTH DIKE

September 1992 ,

Désign Criteria

A

/
Earth dikes are appropnate in the following situations:

& To divert upsiope flows away from disturbed areas such as cut or fill slopes and to divert runoff
to a stabilized outlet

a To reduce the length of the slope runoff will cross

a At the penmeter of the construction site to prevent sediment-laden runoff from leaving the site

4 To direct sediment-laden runoff to a sediment trapping device.

When the drainage area to the earth dike is greater than 10 acres, the United States Department
of Agniculture - Soil Conservation Service {USDA - SCS) standards and specification for diversions
should be consuited

a Compacted Soil
4 Coarse Aggregate

a4 Table 4 contains suggested dike design critena.
TABLE 4. SUGGESTED DIKE DESIGN CRITERIA
Drainage Area Under 5 Acres ’ Batwesn 5-10 Acres
Dike Height 18 inches - 30 inches
Dike Width 24 inches 36 inches
Flow Width 4 feet 6 feet
Flow Depth 12 inches 24 inches
Side Slopes 2:1 or less 2:1 or less
Grade 0.5% - 10% 05% - 10%
a The base for a dike 18 inches high and 24 wide at the top should be between 6 feet - 8 feet. The
height of the dike 1s measured on the upslope side
a If the dike 1s constructed using coarse aggregate the side slopes should be 3:1 or flatter.
a4 The channel formed behind the dike should have a positive grade to a stabilized outlet. The channe!
should be stabilized with vegetative or other stabilization measures
a Grades over 10% may require an engineenng design. -
a Construct the dike where 1t will not interfere with major areas of construction traffic so that vehicle
damage to the dike will be kept to the minimum.
a Diversion dikes should be instalied prior to the majonty of soil disturbing activity, and may be
removed when stabilization of the drainage area and outiet ars complete.
Materials

B-15




b
n
[N o n [ [T 1 [N

e [y o o [ Wow
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4 Construction Specifications

A
A

A
A

t

Clsar the area of all tress, brush, stumps or other obstructions.

Construct the dike to the designed cross-section, ine and grade making sure that thers are no
irragularities or bank projections to impede the flow.

‘The dike should be compacted using earth moving equipment to prevent failure of the dike.

The dike must be stabilized as soon as possible after installation.

Malntenance

A

»

Inspect regularly and after every storm, maks any repairs necessary to ensure the measure is in
good working order.

Inspect the dike, flow channel and outlet for deficiencies or signs of erosion.

If material must be added to the dike be sure it is properiy compacted.

Ressed or stabilize the dike as needed to maintain its stability regardless if there has been a storm
event or not.

Cost

The cost associated with earth dike construction is roughly $4.50 per linear foot which covers the
earthwork involved in preparing the dike Also added to this cost 1s approximately $1.00 per linear
foot for stabllization practices. it should be noted that for most construction projects, the cost of
earth dike construction s insignificant compared to the overall sarthwork preject costs.

Sources

A

A

Commonwealth of Virginia - County of Fairfax, 1387. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia

State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manual. North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.

Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Contro! - Draft.

Storm Water Management Manual for the Puget Sound Basin State of Washington, Department
of Ecology, 1991.

Cost Data:

a Draft Sediment and Erosion Control, An Inventory of Current Practices, April 20, 1990. Prepared
by Kamber Engineering for the U.S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460.
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DRAINAGE SWALE

September 1992

Design Criteria.

A

»>

»

| N I N 2

-

Temporary drainage swales are approprniate in the following situations

a To divert upsiope flows away from disturbed areas such as cut or fill slopes and to divert runoff
to a stabilized outlet

a4 To reduce the length of the slope runoff will cross

a At the perimeter of the construction site to prevent sediment-laden runoff from leaving the site

a4 To direct sediment-laden runoff to a sediment trapping device.

When the drainage area 1s greater than 10 acres the United States Department of Agriculture - Soil
Conservation Service {USDA - SCS) standards and specifications for diversions should be consulted.
Swales may have side slopes ranging from 3:1 to 2:1.

The minimum channel depth should be between 12 inches and 18 inches.

The minimum width at the bottom o the channel should be 24 inches and the bottom should be
fevel.

The channel should have a uniform positive grade between 2% and 5%, with no sudden decreases
where sediments may accumulate and cause overtopping

The channel should be stabilized with temporary or permanent stabilization measures

Grades over 10% may require an engineering design.

Construct the swale away from araas of major construction traffic.

Runoff must discharge to a stabilized outlet. -

Materials

A
A
A

Grass seed for temporary or permanent stabilization ,
Sod
Coarse aggregate or nprap

Construction Specifications

Clear the area of all trees, brush, stumps or other obstructions

Construct the swale to the designed cross-section, line and grade making sure that there are no
irregulanities or bank projections to impede_the flow

The hning should be well compacted using earth moving equipment and stabilization initiated as
soon as possible.

Stabilize ining with grass seed, sod, or niprap.

Surplus material should be properly distributed or disposed of so that it does not interfere with the
functioning of the swale.

Outlet dissipation measures should be used to avoid the risk of erasion.

Maintenance

a

-

Inspect regularly and after every storm, make any repairs necessary to ensure the measure is in
good working order.

Inspect the flow channel and outlet for deficiencies or signs of erosion.

if surface of the channel requires material to be added be sure it is properly compacted.

Reseed or stabilize the channel as needed to prevent erosion during a storm event.

-
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DRAINAGE SWALE

= Cost b

4 Drainage swals can vary widely depending on the geometry of the swale and the type of lining

material:

a Grass $3.00/square yard
a Sod $4.00/square year
a Riprap $45.00/square year

4 No matter which liner type is used, the entire swale must be stabilized (i.e., seeded and mulched
at a cost of $1.25/square yard).

Sourcss

4 Commonwealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sadiment
Control - Fairfax County, Virginia

4 State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manual North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.

4 Maryland Department of the Environment, 1991 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

4 Storm Water Management Manual for the Puget Sound Basin State of Washington, Department
of Ecology, 1991.

4 Cost Data’

a Draft Sediment and Erosion Control, An inventory of Current Practices, April 20, 1990. Prepared
by Kamber Engineering for the U.S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460.
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TEMPORARY SEDIMENT TRAP

September 1992

Dasign Criteria '

A

Temporary sediment traps are appropriate in the following locations.

4 At the outiet of the penimeter controls installad during the first stage of construction

a At the outlet of any structure which concentrates sediment-laden runoff, e g at the discharge
point of diversions, channels, slopa drains, or other runoff conveyances

a Above & storm water inlet that is in ine to receive sediment-laden runoff.

a Temporary sediment traps may be constructed by excavation alone cr by excavation in combination
with an embankment. .
a Temporary sediment traps are often used in conjunction with a diversion dike or swale.
a4 The drainage area for the sediment trap should not exceed 5 disturbed acres.
a The trap must be accessible for ease of regular maintenance which is critical to its functioning
properly. .
a Sediment traps are temporary measures and should not be planned to remain in place longer than
between 18 and 24 months.
a The capacity of the sedimentation pool should provide storage volume for 3,600 cubic feet/acre
drainage area
a The outlet should be designed to provide a 2 foot setthing depth and an additional sediment storage
area 1% feet deep at the bottom of the trap.
4 The esmbankment may not exceed 5 {eet in haight.
4 The recommended minmum width at the top of the embankment is between 2 feet and 5 feet.
a The minimum recommended length of the weir is between 3 feet and 4 feet, and the maximum is
12 feet in length
a Table 5 illustrates the typical relationship between the embankment height, the height of the outiet
(H,), and the width (W) at the top of the embankment. -
TABLE 5. EMBANKMENT HEIGHT vs. OUTLET HEIGHT AND WIDTH
H H, w
1.5 0.5 20
20 1.0 2.0
2.5 1.5 28
3.0 2.0 2.5
- 35 2.5 3.0
4.0 3.0 3.0
4.5 3.5 4.0
5.0 4.0 4.5
Materials
a Fitter tabric (see fabric requirement for silt fence)
a Coarse aggregate or nprap 2 inches to 14 inches in diameter
4 Washed gravel ¥ to 1% inches in diameter
a Seed and muich for stabilization

B-19



[ o T I I n T T W T T T T (Y I B IR
"om

[

1 Wy
I Wb TS TR T I T AT e R LT LT

TEMPORARY SEDIMENT TRAP

Construction Specifications

'

a4 Clear the area of all trees, brush, stumps or other obstructions

4 Construct the embankment in 8 inch lifts compacting each hft with the appropniate earth moving
squipment Fill matenial must be free of woody vegetation, roots, or large stones.

4 Keep cut and fili slopes between 3 1 and 2:1 or flatter.

A Line the outlet area with filter fabric prior to placing stone or gravel

4 Construct the grave! outlet using heavy stones between 6 inches and 14 inches in diamete! and face
the upstream side with a 12 inch layer of % inch to 1% inch washed gravel on the upstream side

4 Seed and mulch the embankment as soon as possible to ensure stabilization

Maintenance

a Inspect regularly and after every storm Make any repairs necessary to ensure the measure is in
good working order.

4 Frequent removal of sediment is critical to the functioning of this measure At a minimum sediment
should be removed and the trap restored to its original volume when sediment reaches % of the
original volume.

4 Sediment removed from the trap must be properly disposed

4 Check the embankment regularly to make sure it i1s structurally sound.

Cost
a Costs for a sediment trap vary widely based upon therr size and the amount of excavation and stone
required, they usually can be installed for $500 to $7,000.
Sources
. 4 Commonwealth of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virgirua

a State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manuzal. Nerth
Carolina Sedimentation Control Commussion, Department of Natural Resources and Community
Davalopment.

4 Maryland Department of the Environment, 1991. 1991 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

a4 Storm Water Management Manual for the Puget Sound Basin. State of Washington, Department
of Ecology, 1991.

4 Cost Data:

& Draft Sediment and Erosion Contro!, An inventory of Current Practices, April 20, 1890. Prepared
by Kamber Engmneering for the U.S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C, 20460.
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Appendix C

APPENDIX C

EXAMPLE STORM WATER POLLUTION PREVENTION PLAN
FOR A CONSTRUCTION ACTIVITY



* HOMERVILLE APARTMENTS
CONSTRUCTION POLLUTION PREVENTION PLAN

* -
+

_ ¢ ¢ : s ; =
. ) SITE DESCRIPTION .o )
| i : §
oject Name and Homerville Apartments Qwner Name and Quality Associates
wation: {Latitude, 21 Broadview Avenue Address: 11 Main Street
ngitude, or Address) Center City, ANY STATE Center City, ANY STATE
00000 00000
scription: {Purpose
d Types of Soil
sturbing Activities)

1is project will consist of three low-nise, attached apartment buildings with adjacent parking facilities.

sl disturbing activities will include cleaning and grubbing; installing a stabilized construction entrance,
nimeter, and other erosion and sediment controls, grading, excavation for the sedimentation pond, storm
wer, utiities, and building foundations, construction of curb and gutter, road, and parking areas; and
eparation for final planting and seeding.

motf Coefficient: The final coefficient of runoff for the site will be ¢ = 0.5
o Area; ., The site 1s approximately 11 O acres of which 9.8 acres will be disturbed by
construction activities
quence of Major Activities T ) .,
1e order of activities will be as follows.
Install stabilized construction entrance ’ 9. Apply stone to parking area and road
Clear and grub for earth dike and sediment basin | 10. Construct apartment builldings
Install earth dike 11. Complete grading and install permanent
Construct sedimentation basin ’ seeding and plantings
, Continue cleaning and grading 12 Complete final paving
Pile topsoil 3 13. Remove accumulated sediment from basin.
Stabilize denuded areas and stackpiles within 14 1 14. When all construction activity 1s complete and
days of last construction activity in that area the site is stabiized, remove earth dike and
Install utiities, storm sewer, curb and gutter reseed any areas disturbed by their removal.
me of Receivinﬁ‘ The entire site will drain into Rocky Creek which 1s approximately one hundred
'aters: .~ lyards from the site.
| T i 1
- ) CONTROLS . ° - -
, [ Erosion and Sediment Controls
’ Stabilization Practices o cot

mporary Stabilization - Top soil stock piles and disturbed portions of the site where construction activity
mporanly ceases for at least 21 days will be stabiized with temporary seed and muich no later than 14 days
om the last construction activity in that area The temporary seed shall be Rye (grain) applied at the rate of
20 pounds per acre. Prior to seeding, 2,000 pounds of ground agricultural imestone and 1,000 pounds of
)-10-10 fertiizer shall be applied to each acre to be stabilized After seeding, each area shall be muiched
1th 4,000 pounds per acre of straw. The straw mulch 1s to be tacked into place by a disk with blades set
arly straight, Areas of the site which are t¢ be paved will be temporaniy stabilized by applying geotextile
1d stone sub-base until bituminous pavement can be apphed.

rmanent Stabihization - Disturbed portions of the site where construction activities permansently ceases shall

stabilized with permanent seed no later than 14 days after the last construction activity. The permanent
ed mix shall consist of 80 lbs/acre tall fescue, and 40 lbs/acre kobe lespedeza. Prior to seeding, 4,000
sunds of ground agricultural imestone and 2,000 pounds of 10-10-10 fertilizer shall be apphed to each acre
) be stabiized. After seeding, each area shall be mulched with 4,000 pounds per acre of straw. The straw
ulch is to be tacked into place by a disk with blades set nearly straight.

-
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v CONTRLS {Continued) ) - "

« » _ Structutal Practices * . __

Earth Diks - will be constructed along the uphill perimeter (north) of the site A portion of the dike will divert
runon around the construction site. The remaining portion of the dike will collect runoff from the disturbed
area and direct the runoff to the sediment basin.

¥

Sadiment Basin - will be constructed at the common drainage location on the south side of the construction
site. The basin will be formed by constructing an embankment across an existing gully and excavating a
storage pond with a volume of 36,000 cubic feet (0.82) acre feet The basin will drain through a corrugated
metal riser and outlet pipe to a rip rap outlet apron. Once construction activities are nearly complete, the
accumulated sediment will be removed from the basin.

” : 2 ~ .7 v, Storm Water Management e . . .

Storm water drainage will be provided by curb and gutter, storm sewer and catch basin, for the developed
areas. The areas which are not developed will be graded at less that 0.5:1 and have permanent seeding or
plantings. Two acres of the site will remain untouched and in its natural state. When construction is complete
the entire site will drain to a wet detention basin. The wet detention basin will be in the location of the -
termnporary sediment basin. When upslope areas are stabilized, the accumulated sediment will be removed from
the sediment basin, and the areas on the sides of the basin will be planted with vegetation The wet detention
pond is designed with a permanent pool volume of 0.82 (acre-feet). This 1s equivalent to one inch of runoff for
the entire drainage area. It is expected that this wet detention pond design will result in an 80 percent removal
of total suspended solids from the site’s storm water runoff. The pond has been designed by a professional
anginear to keep peak flow rates from the two and ten year/24 hour storms at their pre-development rates.
The outlst of the detantion basin will be stabilized by a niprap apron.

S 7 OTHER CONTROLS -« «%  * i
Waste Disposal:

Wasta Materials

All waste materials will be collected and stored in a securely idded metal dumpster rented from the ADF Waste
Management Company, which is a licensed solid waste management company in Center City The dumpster
will meet all local Center City and any State sohd waste management regulations All trash and construction
dabris from the site will be deposited in the dumpster. The dumpster will be emptied a minimum of twice per
week or more often if necessary, and the trash will be hauled to the Center City Dump. No construction waste
materials will be buried onsite All personnel will be instructed regarding the correct procedure for waste
disposal. Notices stating these practices will be posted in the office traller and Mr Doe, the individua! who
managss the day-to-day site operations, will be responsible for seeing that these procedures are followed.

Hazardous Waste

All hazardous waste maternials will be disposed of in the manner specified by local or State regulation or by the
manufacturer. Site personnel will be instructed in these practices and Mr. Doe, the individual who manages
day-to-day site operations, will be responsible for seeing that these practices are followed.

Sanitary Waste

All sanitary waste will be collected from the portable units a minimum of three times per week by the TIDEE
Company, a hicensed Center City sanitary waste management contractor, as required by local regulation,

Offsite Vehicle Tracking: |

A stabilized construction entrance has been provided to help reduce vehicle tracking of sediments. The paved
strest adjacent to the site entrance will be swept daily to remove any excess mud, dirt or rock tracked from the
site. Dump trucks hauling material from the construction site will be covered with .a tarpaulin.
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I {

TIMING OF CONTROLSIMEASURES

indicated in the Sequence of Major Actwutues, the earth dike, stablllzed construction entrance and sedlmem
sin-will be constructed prior to clearing or grading of any other portions of the site Areas where
nstruction activity temporarily ceases for more than 21 days will be stabilized with a temporary seed and
Jdch within 14 days of the last disturbance Once construction activity ceases permanently in an area, that
a will be stabilized with permanent seed arid mulch. After the entire site is stabilized, the accumulated
Himent will be removed from the trap and the earth dnke will be removed

CERTIFICATION OF COMPLIANCE WITH FEDERAL STATE AND LOCAL REGULATIONS ¢

@ storm water poliution prevention plan refiects Center City requarements for storm water management and
»sion and sediment control, as established in Center City ordinance 5-188. To ensure comphance, this plan

s prepared in accordance with the Center (i rm Water M rOS! n im

ndbook, published by the Center City Department of Planning, Storm Water Management Section. There are
 other apphcable State or Federal requirements for sadiment and erosion site plans (or permits), or storm

ter management site plans (or permits)

. MAINTENANCEIINSPECTION PROCEDURES ” | "

- - Erosion and Sediment Control Inspection and Maintenance Practices ‘

|

| |

ese are the inspection and maintenance practices that will be used to maintain erosion and sediment
ntrols

* Less than one half of the site will be denuded at one time

* All control measures will be inspected at least once each week and following any storm event of 0.5
inches or greater.

¢ All measures will be maintained in good working order, if a repair 1s necessary, 1t will be imtiated within
24 hours of report

* Built up sediment will be removed from silt fence when it has reached one-third the height of the fence.

s Silt fence will be inspected for depth of sediment, tears, to see if the fabric 1s securely attached to the
fence posts, and to see that the fence posts are firmly in the ground

* The sediment basin will be inspected for depth of sediment, and built up sediment will be removed when
it reaches 10 percent of the design capacity or at the end of the job

e Duversion dike will be inspected and any breaches promptly repaired

. Temp?‘rary and permanent seeding and planting will be inspected for bare spots, washouts, and healthy
growt

s A maintenance inspection report will be made after each inspection. A copy of the report form to be
completed by the inspector i1s attached

s Mr. Doe, site superintendent, will select three individuals who will be responsible for inspections,
maintenance and repair activities, and filling out the inspection and maintenance report

e Personnel selected for inspection and maintenance responsibilities will receive training from Mr. Doe.
They will be trained n all the inspection and maintenance practices necessary for keeping the erosion
and sediment controls used onsite in good workmg order ‘
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MAINTENANCE/INSPECTION PROCEDURES {Continued)

IO 2y ... P»'Non-Storm Water Discharges ., -

It Ig oedxpected that the following non-storm water discharges will occur from the site during the construction
pel

s Water from water line flushings.

« Pavemant wash waters (where no spills or leaks of toxic or hazardous materniais have occurred).
* Uncontaminated groundwater {(from dewatering excavation}.

All non-storm water discharges will be directed to the sediment basin prior to discharge.



© i, . INVENTORY FOR POLLUTION PREVENTION PLAN

The matenals or substances histed below are expected to be present onsite dunng construction:

e Concrete o Fertilizers

¢ Detergents ® Petroleum Based Products

e Paints {enamel and latex) o Cleaning Solvents

e Metal Studs * Wood .
e Concrete e Masonry Block

e Tar * Roofing Shingles.

< S, . SPILL PREV:ENT!ON i . : e
o v %ﬁamnai Management Practices oo

The following are the matenal management practices that will be used to reduce the risk of
spills or other accidental exposure of materials and substances to storm water runoff.

Good Housekeeping: ]

The following good housekeeping practices will be followed onsite during the construction
project.

An effort will be made to store only enough product required to do the job

All matenals stored onsite will be stored in a neat, orderly manner in their appropriate
containers and, if possible, under a roof or other enclosure

Products will be kept in their original contamners with the cniginal manufacturer'}» label
Substances will not be mixed with one another unless recommended by the manufacturer
Whenever posisible, all of a praduct will be used up before disposing of the container
Manufacturers’ recommendations for proper use and disposal will be followed

The site superintendent will inspect daily to ensure proper use and disposal of matenals
onsite

Hazardous Products: |

These practices are used to reduce the risks associated with hazardous materials.

Products will be kept in original containers unless they are not resealable

Onginal labels and matenal safety data will be retained, they contain important product
information

If surplus product must be disposed of, manufacturers’ or local and State recommended
methods for proper disposal will be followed

Ea]
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% SPILL PREVENTION {Continued)

. £ Product Specific Practices’ & ,
The following product specific practices will be followed onsste,

Patroleum Products: ]

All onsite vehicles will be monitored for leaks and receive regular preventive maintenance to
reduce the chance of leakage. Petroleum products will be stored in tightly sealed containers
which are clearly labeled Any asphalt substances used onsite will be apphed according to the
manufacturer’s recommendations

Fertilizers; . . )

Fertilizers used will be applied only in the mimmum amounts recommended by the
manufacturer. Once apphed, fertihizer will be worked into the soil to imit exposure to storm
water. Storage will be in a covered shed The contents of any partially used bags of fertilizer
will be transferred to a sealable plastic bin to avoid spills

Paints: - |

All containers will be tightly sealed and stored when not required for use Excess paint wilt not
be discharged to the storm sewer system but will be properly disposed of according to
manufacturers’ instructions or State and local regulations

Concrete Trucks: 1

Concrete trucks will not be aliowed to wash out or discharge surplus concrete or drum wash
water on the site

f o, U Spill Control Practices
In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices will be followed for spill prevention and
cleanup:

¢ Manufacturers’ recommended methods for spill cleanup will be clearly posted and site
personnel will be made aware of the procedures and the location of the information and
cleanup supples.

Sew v .

« Materials and equipment necessary for spill cleanup will be kept in the material storage area
onsite. Equipment and matenals will include but not be imited to brooms, dust pans, mops,
rags, gloves, goggles, kitty litter, sand, sawdust, and plastic and metal trash containers

specifically for this purpose.

* All spills will be cleaned up immediately after discovery.

* The spill area will be kept well ventilated and personnel will wear appropriate protective
clothing to prevent injury from contact with a hazardous substance.

» Spills of toxic or hazardous matenal will be reported to the appropnate State or local
government agency, regardless of the size

* The spill prevention plan will be adjusted to include measures to prevent this type of spill
from reoccurring and how to clean up the spill if there 1s another one A descrniption of the
spill, what caused it, and the cleanup measures will also be included.

* Mr. Dos, the site superintendent responsible for the day-to-day site operations, will be the
spill prevention and cleanup coordinator. He will designate at least three other site personnel
who will receive spill prevention and cleanup traming These individuals will each become

responsible for a particular phase of prevention and cleanup The names of responsible spill

parsonnel will be posted in the material storage area and in the office trailer onsite
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POLLUTION PHEVENT!ON PLAN CERTIFICATION R

ey < o~ PN

I certify under penaity qf law that this document and all attachments were prepared under my direction or
suparvision in accordance with a system designed to assure that qualified personnel properly gathered and
evaluated 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 penaities for

submitting false information, including the possibility of fine and imprisonment for knowing wviolations.

Signed:

Prasident
Quality Associates

Date:

CONTRACTOR'S CERTIFICATION ~ .« 77+ .0 0 *.

P o R

| certify under penaity of law that | understand the terms and conditions of the general National Pollutant
Discharge Elimination System (NPDES) permut that authorizes the storm water discharges associated with
industrial activity from the construction site identified as part of thls certlflcatlon

Signature

<

s For

p

H

Responsible for .. 7 .

Jossph Contractor, President

Date:

John Planter
Vice President of Construction

Date:

Jim Kay, President

Date:

Center City Const., Inc

21 Eim Street

Center City, Any State 00000
(123) 399-8765

Green Grass, Inc.

4233 Center Road
Outerville, Any State 00001
(123) 823-5673

Dirt Movers, Inc.

523 Lincoln Ave.

Quterville, Any State 00001
{123) 823-8921

General Contractor

Temporary and Permanent
Stabilization

' Stabifized Construction Entrance,
Earth Dikes, Sediment Basin

I !
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HOMERVILLE APARTMENTS
STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT.FORM

- A

TO BE COMPLETED EVERY 7 DAYS AND WITHIN 24 HOURS OF
A RAINFALL EVENT OF 0.5 INCHES OR MORE

INSPECTOR: DATE:

INSPECTOR'S QUALIFICATIONS.

INCHES

DAYS SINCE LAST RAINFALL AMOUNT OF LAST RAINFALL

STABILIZATION MEASURES

DATE OF STABILIZED? | STABILIZED | CONDITION
NEXT (YES/NO) WITH
DISTURBANCE

DATE SINCE
LAST
DISTURBED

| PRKNG 1
| PRKNG. 2
| GRASS 1

H GRASS2 |

STABILIZATION REQUIRED

' TO BE PERFORMED BY ON OR BEFORE:




DATE:

HOMERVILLE APARTMENTS

NPLAN

STORM WATER POLLUTION PREVEN
INSPECTION AND MAINTENANCE REPORT FORM

STRUCTURAL CONTROLS

I | Ul ‘}} o L [

EARTH DIKE.

IS DIKE STABILIZED?

OVER-TOPPING?

IS THERE EVIDENCE
OF WASHOUT OR

N I

n

BUILDING B

STABILIZED
CONSTRUCTION
ENTRANCE

STABILIZED
CONSTRUCTION
ENTRANCE

SEDIMENT BASIN

§ BUILDINGB

SEDIMENT BASIN

MAINTENANCE REQUIRED FOR EARTH DIKE
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HOMERVILLE APARTMENTS
STORM WATER POLLUTION PREVENTION PLAN

INSPECTION AND MAINTENANCE REPORT, FORM

SEDIMENT BASIN.

CONDITION OF
BASIN SIDE SLOPES

ANY EVIDENCE OF
OVERTOPPING OF
THE EMBANKMENT?

CONDITION OF
OUTFALL FROM
SEDIMENT BASIN

MAINTENANCE REQUIRED FOR SEDIMENT BASIN.

TO BE PERFORMED BY- ON OR BEFORE:

il

OTHER CONTROLS

STABILIZED CONSTRUCTION ENTRANCE*

DOES MUCH

IS THE GRAVEL DOES ALL TRAFFIC
SEDIMENT GET CLEAN OR IS IT USE THE STABILIZED
TRACKED ON TO FILLED WITH ENTRANCE TO
ROAD? SEDIMENT? LEAVE THE SITE?

IS THE CULVERT
BENEATH THE

ENTRANCE
WORKING?

MAINTENANCE REQUIRED FOR STABILIZED CONSTRUCTION ENTRANCE

TO BE PERFORMED BY . ON ORBEFORE"

o
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HOMERVILLE APARTMENTS
| STORM WATER POLLUTION PREVENTION PLAN

. INSPECTION AND MAINTENANCE REPORT FORM

CHANGES REQUIRED TO THE POLLUTION PREVENTION PLAN: |
[ ! ! . [ | N [ TR T N T L TR Bt ot Dl bome
REASONS FOR CHANGES: | -
illl I I | I | | Wi b u) 0y [ I [N T
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'} | | |

| 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
gathered and evaluated 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 false information, including the possibility of fine and
imprisonment for knowing violations.

| | J
B
w ! ) L T ST AU R VIR P 1
.
SIGNATURE: :
! ! [ el ! b [ | U
| I g [ O A TR
i ! |N\ “““U‘M (I ! ! I f }n | ‘H\ \‘“\ H\}\m | Muuw“ “}\N\H\M}“
[T [ Y]
¢
e ' | o ] [ o e P il
[ [N ! [ I [LI AT
~
|
omn [ I :
f |
" l i
I
| L
[ LRI
.
ol o [ | ' P
Wy Lo 1 [T T ] I} [
I il N [ ! | [l e 1
1]
I I 1 00 ol 10 1o RN
%
o (R TE T | | [ e [T L
e 1\\
n
(LI o | !
[ 1 [ BTN
I h.HHH 1) "
| | W I i | T AT HHHW\ |
1 I [IRU]] [N [ L N LR I O I T 1}



Appendix D

\

APPENDIX D

REFERENCES



Appendix D

REFERENCES

4 i

APWA, "Urban Stormwater Management, Special Report No 48, Amencan Public Works
Association Research Foundation. 1981.

Arapahoe County, "Erosion Control Standards,” prepared by Kiowa Engineering Corporation
Apnl 8, 1988

Commonwealth of Pennsylvania, "Erosion and Sediment Pollution Contro! Program Manual,"
Pennsylvania Department of Environmental Resources, Bureau of Soil and Water Conservation.
Apnl 1990.

Commonwealth of Virgiiia, "Virginia Erosion a,md Sediment Control Handbook," Virginia Department
of Conservation and Historical Preservation, Division of Soil & Water Conservation, Second
Edition. 1980.

County of Fairfax, "Check List For Erosion a\:nd Sediment Control Fairfax County, Virginia.” 1990
and 1987 Editions

Goldman, Steven J., "Erosion and Sediment Control Handbook,” McGraw-Hill. 1986

MWCOG, "Controlling Urban Runoff A Practical Manual for Planming and Designing Urban BMPs,*
Department of Environmental Programs, Metropolitan Washington Council of Goverriments.
July 1987. .

Northern Virgima Planning Distnict Commussion, "BMP Handbook for the Occoquan Watershed,”
prepared for Occoquan Basin Nonpoint Pollution Management Program August 1987.

State of Maryland, 1983 Maryland Standards and Specifications for Soil and Erosion and Sediment
Control,” Maryland Water Resources Administration, Soil Conservation Service, and State Soil
Conservation Committee Apnl 1983

State of Maryland, "Draft 1991 Standards and Specifications for Soil Erosion and Sediment
Control,” Maryland Department of the Environment Sediment and Storm-water Administration,
in cooperation with Soil Conservation Service State Soil Conservation Commuttee 1991.

State of North Carolina, "Erosion and Sediment Control Planning and Design Manual,” North
Carolina Sedimentation Control Commussion, Department of Natural Resources and Community
Development, and Agricultural Extension Service. September 1, 1988.

State of Wisconsin, "Wisconsin Construction Site Best Management Practice Handbook,"”
Wisconsin Department of Natural Resources, Bureau of Water Resources Management,
Nonpoint Source and Land Management Section June 1990

U.S. Department of Agriculture, *Standards and Spacifications for Soil Erosion and Sediment
Control in Developing Areas,” USDA Soil Conservation Service.

U.S. Environmental Protection Agency, "Draft Construction Site Stormwater Discharge Control, An

Inventory of Current Practices,” EPA Office of Water Enforcement and Permits, prepared by
Kamber Engineering. June 26, 1991.

September 1992 D-1



Appgwdix D

U.S. Environmental Protection Agency, "A Current Assessment of Urban Bast Management
Practices. Techniques for Reducing Non-point Source Pollution in the Coastal Zone," EPA
Office of Wetlands, Oceans and Watersheds, prepared by Metropolitan Washington Council of
Governments. June 1982,

U.S. Environmental Protection Agency, "Draft Report on Best Management Practices for the
Control of Storm Water From Urbanized Areas,” Science Applications International Corporation
June 1987.

U.S. Environmental Protection Agency, "Draft Sediment and Erosion Control, An inventory of
Current Practices,” EPA Office of Water Enforcement and Permits, prepared by Kamber
Engineering. Apnl 20, 1990.

U.S. Environmental Protaction Agency, "NPDES Best Management Practicas Guidance Document,”
Industrial Environmental Research Laboratory, Cincinnati, Ohio, prepared by Hydroscience, Inc.,
EPA 600/9-79-0451. December 1979.

U.S. Environmental Protection Agency, "Process, Procedure, and Methods to Control Pollution
Rasulting from All Construction Activity,” EPA Office of Air and Water Programs, PB-257-318.
October 1973. )

U.S. Environmental Protection Agency, "Staff Analysis,” Storm Water Section. July 1991.

Washington State, "Draft Stormwater Management Manual for the Puget Sound Basin,"
Washington State Department of Ecology. January 23, 1992.

Washington State, "Standards for Storm Water Management for the Puget Sound Basin,” Chapter
173-275 WAC, Washington State Department of Ecology. July 29, 1991

D-2 September 1992



Appendix £

APPENDIX E

GLOSSARY



N Appendix £

GLOSSARY

[ 3

Aeration. A process which promotes biological degradation of organic matter. The process may be
passive {as when waste 1s exposed to air) or active (as when a mixing or bubbling device
introduces the air).

Backfdl: Earth used to fill a trench or an excavation

Baffles: Fin-lhke devices installed vertically on the mnside walls of iquid waste transport vehicles
that are used to reduce the movemeni of the waste inside the tank.

Baseline General Permit: A storm water permit (issued under the NPDES program) intended to
mitially cover the majority of storm water discharges associated with industrial activities. For
example, EPA 1s planning to 1ssue two baseline general permits: NPDES General Permits for
Storm Water Discharges From Construction Activities that are classified as "Associated with
industrial Activity” and NPDES General Permits for Storm Water Discharges from Industrial
Activities that are classified as "Associated with Industrial Activities.” EPA s also encouraging
delegated States which have an approved general permits program to issue baseline general
permits.

Berm: An earthen mound used to direct the flow of runoff around or through a structure.

Best Management Practices (BMPs): 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, spiliage or leaks, siudge or waste disposal, or drainage
from raw matenal storage With regard to construction these may include structural devices or
nonstructural practices that are designed to prevent pollutants from entering water or to direct
the flow of water.

Biodegradable: The ability to break down or decompose tfnder natural conditions and processes

Boom: 1 A floating device used to contain oil on a body of water. 2. A piece of equipment used
to apply pesticides from ground equipment such as a tractor or truck.

Buffer Strip or Zone: Strips of grass or other erosion-resistant vegetation between a waterway and
an area of more intensive land use

By-product: Material, other than the principal product, that 1s generated as a consequence of an
industnal process

Calibration- A .check of the precision and accuracy of measuring equipment.
CERCLA: Comprehensive Emergency Response, Compensation, and Liability Act.
Chock: A block or wedge used to keep rolling vehicles in place.

Clay Lens* A naturally occurnng, localized area of clay that acts as an impermeable layer to runoff
infiltration

-

Commencement of Construction: The initial disturbance of soils associated with clearing, grading,
or excavating activities or other construction activities.

September 1992 E-1
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Concrete aprons: A pad of nonerosive material designed to prevent scour holes developing at the
= outlet ends of culverts, outiet pnpes, grade stabuluzatlon structures, and other water control
dGV|CGSn i [ A AT T TR T oo o o T

Conduit: Any channel! or pipe for transporting the flow of water.

1

Conveyance: Any natural or manmade channel or plpe in which concentrated water flows.

Corrosion: Tha dissolving and weanng away of rnetal caused‘by a chemical reaction such as )
batween water and the pipes that the water contacts, chemicals touching a metal surface, or
contact between two metals. “

e P P R

o e ol

Cul\urt. A covered channel or a large-diameter pipe that dlrects water flow below the ground Ievel

CWA: “The Clean Water Act or the Federal Water Pollution Control Act.

Dadicated portable asphalt plant: A portable asphalt plant that is located on or contiguous to a
construction site and that provides asphalt only to the construction site that the plant 1s
located on or adjacent to. The term dedicated portable asphalt plant does not include facilities
that are subject to the asphalt emulsion effluent imitation guideline at 40 CFR 443. .

N A I R T O T L I et S O ot

Dedicated portable concrete plant A portable concretg plént that i§ located on Jr &orl“tlguous ‘t‘o a‘H B
construction site and that provides concrete only to the construction site that the plant is
located on or adjacent to.

1) 1
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Denuded: Land stripped:of vegetatuon such as grass, or land that has had vegetation worn down
due to impacts from the elements or humans.

Dike: An embankment to confine or control water, often built along the banks of a niver to prevent
overflow of lowlands; a levee.

I T

Director: The Regional Administrator of the Environmental Protection Agency or an authonized
representative.

i

Discharge: A release or flow of storm water or other substance from a conveyance or storage
container.
[ I ! [ [y [T AR TATRLN] U e (Ul I RACR I T
Drip Guard: A device used to prevent dnps of fuel or corrosive or reactive chemicals from
contactlng other matenals or areas. “

[ I [ [ TR lll“} [ | TR 4 | LR N R LA [T

Emission: Pollution dlscharged into the atmosphere from smokestacks, other vents, and surface
areas of commercial or industrial facilities and from motor vehlcle, locomotive, or aircraft
exhausts.

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,
resudantlal or industnal development, road building, or tmber-cutting.

[ | | [ | [ L N | T (LR AT T | ! [
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Excavation: The process of removing earth, stone, or other materials.

Fertilizer: Matenials such as nitrogen and phosphorus that provide nutnents for plants.
Commercially sold fertiizers may contain other chemicals or may be in the form of processed
sewage sludge. -

O] . ' o W
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Filter Fabric: Textie of relatively small mesh or pore size that 1s used,\to {a) allow water to pass
* through while keeping sediment out (permeable}, or (b) prevent both runoff and sediment from
passing through (impermeable).

Fiiter Strip* Usually fong, relatively narrow area of undisturbed or planted vegetation used to retard
or collect sediment for the protection of watercourses, reservoirs, or adjacent properties.’ -

Fina! Stabilization: The point at which all soil disturbing activities at the site have been completed,
and a uniform perenmal vegetative covar with a density of 70% of the cover for unpaved areas
and areas not covered by permanent structures has been established or equivalent permanent
stabilization measures (such as the use of rniprap, gabions, or geotextiles) have been employed.

Flange: A nm extending from the end of a pipe; can be used as & connection to another pipe.

Flow Channel Liner: A coverning or coating used on the inside surface of a flow channel to prevent
the infiltration of water to the ground.

Flowmeter: A gauge that shows the speed of water moving through a conveyance.

Flow-weighted composite sample. A composite sample consisting of a mixture of alkiquots
collected at a constant time interval, where the volume of each aliquot 1s proportional to the
flow rate of the discharge. \

General Permit: A permit issued under the NPDES program to cover a certain class or category of
storm water discharges These permits allow for a reduction in the administrative burden
associated with permitting storm water discharges associated with industrial activities

Grading: The cutting and/or filling of the land surface to a desired slope or elevation.

Hazardous Substance: 1 Any material that poses a threat.tc human health and/or the
environment. Hazardous substances can be toxic, corrosive, ignitable, explosive, or chemically
reactive 2. Any substance named required by EPA to be reported if a designated quantity of
the substance 1s spilied in the waters of the United States or if otherwise emitted into the
environment

Hazardous Waste By-products of human activities that can pose a substantial or potential hazard
to human healith or the environment when improperly managed. Possesses at least one of four
charactenstics {(ignitability, corrosivity, reactivity, or toxicity), or appears on special EPA lists.

Holding Pond: A pond or reservorr, usually made of earth, built to store polluted runoff for a limited
time.

lllicit Connection: Any discharge to a municipal separate storm sewer that 1s not composed entirely
of storm water except discharges authonzed by an NPDES permit (other than the NPDES
permit for discharges from the municipal separate storm sewer) and discharges resulting from
fire fighting activities. ‘ °

Infiltration: 1. The penetration of water through the ground surface into sub-surface soil or the
penetration of water from the soil into sewer or other pipes through defective joints,
connections, or manhole walls 2 A land application technique where large volumes of
wastewater are apphed to land, allowed to penetrate the surface and percolate through the
underlying soil

Inlet An entrance into a ditch, storm sewsr, or other waterway

September 1992 E-3
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lntcrmediatgs: A chemical compound formed during the making ‘of a product.

L

Irrigation: Human application of water to agricultural or recreational land for watering purposes.

Jute: A plant fiber used to make rope, mulch netting, or matting

Lagoon: A shallow pond where sunlight, bactenal action, and oxygen work to purfy wastewater

Land Application- Dlscharge of wastewater onto or into the ground for treatment or reuse

[N [ 1 A N1 I I [} [ [
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Land Treatment Units: An area of land where matenals are temporarily located to receive

treatment. Examples includg. fludqe l\anoons, stabnl:zatndn”:wrmd M
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Landfills: 1. Samtary landfilis are land disposal sites for non-hazardous sohd wastes at which the
waste 1s spread in layers, compacted to the smallest practical volume, and cover maternial
applied at the end of each operating day 2. Secure chemical landfills are disposal sites for
hazardous waste They are selected and designed to mimimize the chance of release of
hazardous substances into the environment

! v
'

Large and Medium Municipal Separate Storm Sewer System: All municipal separate storm sewers
that are either. (1} located in an incorporated place {city) with a population of 100,000 or more
as determined by the latest Decenmal Census by the Bureau of Census (these cities are hsted ‘
in Appendices F and G of 40 CFR Part 122), or {u) located in the counties with unincorporated
urbanized populations of 100,000 or more, except municipal separate storm sewers that are
located i in the incorporated places, townships or towns within such counties (these counties

are histed in Appendices H and | of 40 CFR Part 122), or {m) owned or operated by a

municipality other than those described in paragraph (i) or (1) and that are designated by the
Director as part of the large or medium municipal separate storm sewer system

Leaching: The process by which soluble constituents are dissolved in a solvent such as water and
carrised down through the soil

Level Spreader. A device used to spread out storm water runoff uniformly over the ground surface
as sheetflow (i.e., not through channels) The purpose of level spreaders are to prevent
concentrated, erosive flows from occurring and to enhance infiltration.

“U\M‘“‘NMWWWW\ o L CA I N UL T

Liming: Treating soil with ime to neutrallze acidity levels

| LT T T T T T/ O B [T [ I VU e

Liner: 1 A rélatnvely impermeable barrier desngned to prevent leachate from leaking from a landfill.
Liner materials include plastic and dense clay. 2. An insert or sleeve for sewer pipes to
prevent leakage or infiltration.

Liquid Level Detector: A device that provides continuous measures of liquid levels in hiquid storage
areas or containers to prevent overflows ‘

bl ! [ 1 | | w0 [ weo " t
'

Material Storage Areas Onsite locations where raw matenals, products, final products, by-
products, or waste materials are stored.

] | \ ] | | | L R E AT ) i 4 " [ n
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Mulch: A natural or artnf’ cial layer of plant residue or other matenals covering the land surface
which conserves moisture, holds soil in place, aids in establishing plant cover, and mimimizes
temperature fluctuations :

Noncontact Cooling Water. Water used to cool machinery or other materials without directly

contacting process chemicals or matenals

E-4 September 1992
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Notice of intent:(NOI): An application to notify the permitting authofity of a facility's intention to
be covered by a general permit; exempts a facility from having to submit an individual or group
apphication,

NPDES: EPA's program to control the discharge of pollutants to waters of the United States. See
the definition of "National Poliutant Discharge Eimination System” in 40 CFR 122.2 for further
guidance.

NPDES Permit: An authorization, license, or equivalent control document issued by EPA or an
approved State agency to implement the requirements of the NPDES program.

—~

Oil and Grease Traps. Devices which collect o1l and grease, removing them from water flows.
Oil Sheen: A thin, ghstening layer of oil on water

Oil/Water Separator. A device installed, usually at the entrance to a drain, which removes oil and
grease from water flows entering the drain.

Organic Poliutants. Substances containing carbon which may cause pollution problems in receiving
streams

Organic Solvents. Liquid organic compounds capable of dissolving solids, gases, or hiquids.

Outfall: The point, location, or structure where wastewater or drainage discharges from a sewer
pipe, ditch, or other conveyance to a receiving body of water.

Permeability: The quality of a soil that enables water or air to move through it. Usually expressed
in inches/hour or inches/day

Permit. An authonization, hicense, or equivalent control document issuad by EPA or an approved
State agency to implement the requirements of an environmental regulation; e.g , a permit to
operate a wastewater treatment plant or to operate a facility that may generate harmful
emissions

Permit lssufng Authority (or Permitting Authority): The State agency or EPA Regional office which
1ssues environmental permits to regulated facilities.

Plunge pool: A basin used to slow flowing water, usually constructed to a design depth and shape.
The pool may be protected from erosion by various lining materials.

Pneumatic Transfer A system of hoses which uses the force of air or other gas to push matenal
through, used to transfer solid or iquid matenals from tank to tank.

Point Source Any discernible, confined, and discrete conveyance, including but not kmited to any
pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock,
concentrated animal feeding operation, landfill leachate collection system, or vessel or other
floating craft, from which pollutants are or may be discharged. .

Pollutant: Any dredged spoil, solid waste, incinerator residue, filter backwash, sewage, garbage,
sewage sludge, munitions, chemica!l wastes, biological matenals, radioactive matenials {(except
those regulated under the Atomic Energy Act of 1954, as amended (42 (U.S.C 2011 et seq.)),
heat, wrecked or discharged equipment, rock, sand, cellar dirt, and industnal, municipal, and
agricultural waste discharged into water. It does not mean:

() Sewage from vessels; or ,

September 1992 E-b



R 1 Woter, gas, or other matonal which is injected into a welk to facilitate production of oilor -
. ‘gas, or Water denvod in'association with oil and gas production and disposed of in a well, if

definitnon of source, bvpfoducf, or special nuclear materials. Examples of materials not
covered include radium and accelerator-produced isotopes. See I[,ajn_z._c_glgm_dp_gumig
lnnmsx.ﬁgsmb_ﬁ_qum_!nm 426 U s 1 (1976)

trate through and percolate
pavement is comprised
eps through into lower

Puvontsﬂve Malntonance Program. A schedule of mspectuons and testing at repular mtervals
lmonded to preventequupment failures and deterioration.

Ptocess Was water' Wat‘j

use of anv raw matenal
wastewater .

& I : el

orgamc solvents.

Raw Materia!. Any product or materual
. manufacturing.

hat is converted into an

aterial by processing or

RCRA: Resource Consefvstion and ﬁecouer‘;‘Act. ”

Recycle: The process of mlmmlzmg the generation of waste by recovomng usable products that

might otherwise become waste. Examples are the recycling of aluminum cans, wastepaper,
and bott

Repomble Quantity (RQ) The quantrty of a hazardous substance or oil that triggers reporting
requirements under CERCLA or the Clean Water . in amounts -
exceeding its RQ, the release must be reported to , the State’

- Emergency Response Commlsswn, and commumty emeraency coordmators for areas likely to
be affect d (see Appendnx i for

Rosiduel. Amount of pollutant remaining in the envnronment after a natural or technologlcal process
has taken place, e.g., the sludge _remaining after initial wastewater treatment, or paroculetes .
remainmg in air after the a|r pass thr

~ Retention: The ho!dmg of runoff in a basin wnthout rele cept by means of evaporation,'

infiltranon, or emergency bypass

Retroﬁt' The modlf cation of storm water maneaement systems in developed areas through the -
construction of wet ponds, infiltration systems, wetland plantings, stream bank stabilization,
and other BMP techniques for |mprovung water quallty A retrofit can consist of the -

- s‘ept_embe;“, 1992
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construction of a new BMP in the developad area, the enhancement of an older storm water
/management structure, or a combination of improvement and new construction

ill Erosion: The formation of numerous, closely spraad streamiets due to uneven removal of
surface soils by storm water or other water.

liparian Habitat: Areas adjacent to nvers and streams that have a high density, diversity, and
productivity of plant and amimal species relative to nearby uplands.

lunon: Storm water surface flow or other surface flow which enters property other than that
where it oniginated.

Runoff: That part of precipitation, snow melt, or irngation water that runs off the land into streams
or other surface water It can carry poliutants from the air and tand into the receiving waters

lunoff coefficient. The fraction of total rainfall that will appear at the conveyance as runoff. .

Sanitary Sewer: A system of underground pipes that carries sanitary waste or process wastewater
to a treatment plant.

Sanitary Waste: Domestic sewage
SARA: Superfund Amendments and Reauthorization Act.

Scour: The clearing and digging action of flowing water, especially the downward erosion caused
by stream water in sweeping away mud and silt from the stream bed and outside bank of a
curved channel.

Sealed Gate: A device used to control the flow of hquid matenials through a valve.

Secondary Contamment Structures, usually dikes or berms, surrounding tanks or other storage
containers and designed to catch spilled matenal from the storage contamners

Sediment Trap. A device for removing sediment from water flows; usually installied at outfall
points.

Sedimentation: The process of depositing soil particles, clays, sands, or other sediments that were
picked up by flowing water

Sediments: Soil, sand, and minerals washed from land into water, usually after rain. They pile up
in reservoirs, rivers, and harbors, destroying fish-nesting areas and holes of water animals and
cloud the water so that needed sunhght might not reach aquatic plants. Careless farming,
mining, and building activities will expose sediment matenials, allowing them to be washed off
the land after rainfalls

Sheet Erosion: Erosion of thin layers of surface maternals by continuous sheets of running water.- .

Sheetfiow* Runoff which flows over the ground surface as a thin, even layer, not concentrated in
a channel

Shelf Life: The time for which chemicals and other matenals can be stored before becoming
unusable due to age or deterioration,

September 1992 E-7
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Signmcent materials. as defined at 122.26(b)(12) include, but are not imited to:

It | I ot LR U I HHI D0 MH‘ e \HH P e [ Tre e e

¢ Raw matenals, fuels, materials such as solvents, detergents and plastlc pellets, finished
materials such as metallic products; raw materials used in food processing or production;
hazardous substances designated under section 101(14) of the Comprehensive
Environmental Response, Compensation, and Liabiity Act (CERCLA); any chemical the
facility is required to report pursuant to section 313 of Title lll of the Superfund
Amendments and Reauthorization Act {SARA); fertilizers; pesticides; and waste products
‘such as ashes, slag, and sludge that have a potential to be released with storm water
discharges.

Slag: Non-metal containing waste leftover from the smelting and refining of metals.

Slide Gate: A device used to control the fiow of water through storm water conveyances.

» v W

Sloughing: The movement of unstabilized soil layers down a slope due to excess water in the soils.

Sludgs: A semi-solid residue from any of a number of air or water treatment processes. Sludge
can bB a maz‘ardous waste , } ot ol Wl W , Wl I T A [ EVR e
Soll: The unconsolidated mineral and oraamc material on the immediate surface of the earth that
serves as a natura' medlum for the grow\th Of plants e iy I I ornn [ I I [T

Solids Dewatering. A process for removmg excess water from SOlldS to Iessen the overall weroht
of the wastes.
1 | Wl | [T T I W 1
Source Control: A practice or structural measure to prevent pollutants from entening storm water
runoff or other envuronmental medua

I 1)
t \\ﬂw “”\ \\\w\ RN [ S A T MMMM\““‘NWMHMMHWM
i

| ! (L] | [T I ok ||
Spent Solvent A Irqmd solutron that has been used and s no longer capable of dissolvirig solids,
gases, or Iaquuds
! T ! I | [ il (T 4 n [ T IR

Spill Guard: A device used to prevent spills of iquid matenals from storage contamers

Spill Prevention Control and Countermeasures Plan (SPCC): Plan consisting of structures, such as
curbing, and action plans to prevent and respond to spills of hazardous substances as defined
in the Clean Water Act.

Stopcock Valve: A small valve for stopping or controlling the flow of water or other hquid through
a pipe.

Storm Drain: A slotted opening leading to an underground pipe or an open ditch for carrying
Surface mn0ff. Lo \‘ Lo H‘ u H\“\ \\H‘ i \H“H \‘“\H

Storm Water: Runoff from a storm event, snow melt runoff and surface runoff and dramage.

Storm Water Discharge Associated with Industrial Activity: The discharge {rom any conveyance
which is used for collecting and conveying storm water and which 15 directly related to
manufacturing, processing or raw materials storage areas at an industnal plant. The terrn does
not include discharges from facilities or activities excluded from the NPDES program under 40
CFR Part 122. For the categonies of industries identified in subparagraphs (1) through (x) of
this subsection, the term includes, but is not imited to, storm water discharges from industrial
plant yards; immediate access roads and rail ines used or traveled by carniers of raw matenals,
manufactured products, waste matenial, or by-products used or created by the facility; matenial
handling sites; refuse sites, sites used for the application or disposal of process waste waters .

| i I [ | [ [T )
(] v
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(as defined at 40 CFR 401); sites used for the storage and maintenance of matenal handling

* equipment, Sites used for residual treatment, storage, or disposal, shipping and receiving areas;
manufacturing bulldings; storage areas (including tank farms) for raw materials, and
ntermediate and fimshed products, and areas where industrial activity has taken place in the
past and significant materials remain and are exposed to storm water. For the categories of
industries identified in subparagraph (xi), the term includes only storm water discharges from
all the areas (except access roads and 1ail ines) that are listed in the previous sentence where
matenal handling equipment or activities, raw matenals, intermediate products, final products,
waste maternial, by-products, or industrial machinery are exposed to storm water For the
purposes of this paragraph, matenal handling activities include the. storage, loading and
unloading, transportation, or conveyance of any raw material, intermediate product, fimished
product, by-product or waste product. The term excludes areas located on plant lands
separate from the plant’'s industnal activities, such as office buildings and accompanying
parking lots as long as the drainage from the excluded areas is not mixed with storm water
drained from the above described areas. Industrial facilities (including industrial facilities that
are Federally, State, or municipally owned or opsrated that meet the description of the facilities
isted in this paragraph (1)-{xi) include those facilities designated under the provision of
122.26{a){1)(v}). The following categones of facilities are considered to be engaging in
"industnial activity™ for purposes of this subsection:

(1) Faciities subject to storm water effiuent himitations guidehines, new source performance
standards, or toxic pollutant effluent standards under 40 CFR Subchapter N (except facilities
with toxic pollutant effiuent standards which are excepted under category (xi) of this
paragraph),

{n) Facilities classified as Standard Industrial Classifications 24 (except 2434), 26 (except 265
and 267), 28 (except 283 and 285) 29, 311, 32 (except 323), 33, 3441, 372;

{m) Facihties classified as Standard Industnial Classifications 10 though 14 (muneral industry)
including active or inactive mining operations (except for areas of coal mining operations no
longer meeting the definition of a reclamation area under 40 CFR 434.11(l) because the
performance bond issued to the facility by the approprniate SMCRA authonty has been released,
or except for areas of non-coal mining operations which have been released from applicable
State or Federal reclamation requirements after December 17, 1990 and oil and gas
exploration, production, processing, or treatment operations, or transmission facilities that
discharge storm water contaminated by contact with or that has come into contact with, any
overburden, raw matenal, intermediate products, fimished products, byproducts or waste
products located on the site of such operations, (inactive mining operations are mining sites
that are not being actively mined, but which have an identifiable owner/operator, inactive
mining sites do not include sites where mining claims are being maintained prior to
disturbances associated with the extraction, beneficiation, or processing of mined matenals,
nor sites where minimal activities are undertaken for the sole purpose of maintaining mining
claim);

{iv) Hazardous waste treatment, storage, or disposal facilities, including those that are
operating under interim status or a permit under Subtitle C of RCRA;

{v) Landfills, land application sites, and open dumps that receive or have received any industnal
wastes (waste that 1s received from any of the facilities described under this subsection)
including those that are subject to regulation under Subtitie D of RCRA;

{v1} Facilities involved in the recycling of materials, including metal scrapyards, battery
reclaimers, salvage yards, and automobiles junkyards, including but imited to those classified
as Standard Industnial Classification 5015 and 5093;

{vn) Steam electric power generating facilities, including coal handing sites,

{vii) Transportation facilities classified as Standard Industnial Classifications 40, 41, 42 {except
4221-25), 43, 44, 45, and 5171 which have vehicle maintenance shops, equipment cleaning
operations, or airport deicing operations Only those portions of the facility that are either
involved in vehicle maintenance (including vehicle rehabilitation, mechanical repairs, painting,
fueling, and lubrication), equipment cleaning operations, airport deicing operations, or which
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are otherwise identified under paragraphs ()-{vii) or {(ix)-{xi} of this subsection are associated
with industrial activity;

{ix) Treatment works treating domestic sewage or any other sewage sludge or wastewater
treatment device or system, used in the storage treatment, recychng, and reclamation of
municipal or domaestic sewage, including land dedicated to the disposal of sewage sludge that
are located within the confines of the facility, with a design flow of 1.0 mgd or more, or
required to have an approved pretreatment program under 40 CFR 403. Not included are farm
lands, domestic gardens or lands used for sludge management where sludge is beneficially
reused and which are not physically located in the confines of the facility, or areas that are in
compliance with Section 405 of the CWA;

{x) Construction activity including clearing, grading and excavation activities execept:
operations that resuit in the disturbance of less than five acres of total land area which are not
part of a larger common plan of development or sale,

{xi) Facllities under Standard Industnia! Classification 20, 21, 22, 23, 2434, 25, 265, 267, 27,
283, 285, 30, 31 (except 311), 323, 34 (except 3441), 35, 36, 37 (except 373), 38, 39,
4221-25, {and which are not otherwise included within categories (u)-(x));

Note: The Transportation Act of 1991 provides an exemption from storm water permitting
requirements for certain facilites owned or operated by municipahties with a
‘ H‘;”:‘opulat:on of less than 100,000. Such municipalities must submit storm water
dnscharge permit applications for only airports, power plants, and uncontrolled sanitary
landfills that they own or operate, unless a permit is otherwise required by the

permattmg authority.
Subsoll: The bed or stratum of earth lymg balow the surface soll.
Sump: A pit or tank that catches I:qmd runoff for dramage or dcsposal
Surface lmpoundmanr Treatment, storage, or dlsposal of Inqund wastes in ponds.

Surface Water: All water naturally open to the atmosphere (nivers, lakes, reservors, streams,
watlands impoundments, seas, estuaries, etc.); also refers to springs, wells, or other collectors
which are directly influenced by surface water

Swals: An elongated depression in the land surface that is at least seasonally wet, is usually
heavily vegetated, and is normally without flowing water. Swales direct storm water flows
into primary drainage channels and allow some of the storm water to infiltrate into the ground
surface. ‘ o

Tarp: A shset of waterproof canvas or other material used to cover and protect materials,
equipment, or vehicles.

Topography: The physical features of a surface area including relative elevations and the position
of natura! and human-made features.

Toxic Poliutants: Any pollutant listed as toxic under Section 501(a){1} or, in the case of "sludge
use or disposal practices,” any poliutant identified 1n regulations implementing Section 405(d)
of the CWA, Please refer to 40 CFR Part 122 Appendix D.

Treatment: The act of applying a procedure or chemicals to a substance to remove undesirable
poliutants.

Tributary: A river or stream that flows into a larger river or stream
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Underground Storage Tanks (USTs): Storage tanks with at least 10-percent or more of its storage
* capacity underground {the complete regulatory defimtion 1s at 40 CFR Part 280 12).

Waste: Unwanted matenals left over from a manufacturing or other process

Water Table: The depth or level below which the ground 1s saturated with water.

Waters of the United States:
*{a) All waters, which are currently used, were used in the past, or may be susceptibie to use
in interstate or foreign commerce, including all waters which are subject to the ebb and flow of
the tide;
{b) All interstate waters, including interstate "wetlands;"
{c) All other waters such as intrastate lakes, nvers, streams {(including internuttent streams),
mudflats, sandflats, "wetlands,” sloughs, prairie potholes, wet meadows, playa lakes, or
natura! ponds, the use, degradation, or destruction of which would affect or could affect
interstate or foreign commerce including any such waters®
(1) Which are or could be used by inteistate or foreign travelers for recreational or other
purposes,
{2) From which fish or shellfish are or could be taken and sold in interstate or foreign
commerce, or
{3) Which are used or could be used for industrial purposes by industries 1n interstate
commerce;
{d) All impoundments of waters otherwise defined as waters of the United States under this
definition,
{e) Tributanies of waters identified 1n paragraphs (a) through {d) of this definition;
(f) The ternitonal sea, and
{g) "Wetlands" adjacent to waters {other than waters that are themselves wetlands) identified
in paragraphs (a) through (f} of this definition.
Waste treatment systems, including treatment ponds or lagoons designed to meet the
requirements of CWA (other than cooling ponds as defined in 40 CFR 423 11{m) which also
meet the critenia of this definition) are not waters of the United States This exclusion applies
only to manmade bodies of water which nerther were onginally created in waters of the United
States {such as disposal area in wetlands) nor resulted from the impoundment of waters of the
United States

Waterway: A channel for the passage or flow of water.

Wet Well: A chamber used to collect water or other hquid and to which a pump is attached

Wetlands: An area that 1s regularly saturated by surface or ground water and subsequently is
characterized by a prevalence of vegetation that 1s adapted for life in saturated soil conditions.
Examples include swamps, bogs, fens, marshes, and estuanes

Wind Break: Any device designed to block wind flow and mtended for protection against any ill
effects of wind.
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Appentix F

LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES

40 CFR 302 4 and 117

Note All comments are located at the end of this table

Statutory ‘Final RQ
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet v?.‘f?." # ::; Pounds (Kg)

Acenaphthene 83329 1° 2 ) 100 (45 4)
Acenaphthylene 208968 1¢ D 6000 (2270)
\cetaldehyde 76070 | Ethanal 1000 1,4 | UOO1 1% 1000 (454}
Acstaldehyde, chloro- 107200 | Chloroacetaldshyde 1* P0O23 Cc 1000 (454)
Acetaldehyde, trichloro- 76876 | Chioral 1* U034 D 5000 (2270)
Acetamide, N- §91082 | 1-Acetyl-2-thiourea 1° 4 | POO2 c 1000 (454)
aminothioxomethyl)- .
Acetamide, N-(4-ethoxyphenyl)- 62442 | Phoanacetin 1 4 1 Uis? B 100 (45 4)
Acetamide, 2-fluoro- 640187 | Fluoroacetamide i 4 ) POB7 B 100 (45 4)
Acetamide, N-9H-fluoren-2-yl- 63963 | 2-Acetylaminofiuorene 1* 4 | UOOB X 1 (0 454)
Acetic acid 64197 1000 1 D 5000 (2270)
Acetic acid {2,4-dichlorophenoxy)- 84767 | 2,4-D Acd 100 1.4 | U240 B 100 (46 4)

2,4-D, salts and esters
Acetic Acid, lead(2 +) salt 301042 | Lead acetate 5000 1,4 | U144 #
Acetic acid, thallium(1 +) salt 663688 | Thallum(l) acetate 1* 4 | vU214 B 100 (46 4)
Acetic acid {2,4,6- 93766 | 2,4,6-T 100 1,4 | U232 c 1000 (454)
richlorophenoxy)- 2,4,6-T acid 4
Acetic acid, ethyl ester 141786 | Ethyl acetate 1° ytt2 D 5000 (2270)
Acetic acid, fluoro-, sodium salt 62748 | Fluoroacstic acid, sodium salt 1° POG8 A 10 (4 B4)
Acetic anhydride 108247 1000 1 D 5000 (2270)
Acetone 67641 | 2-Fropanone 1* uoo2 D 5000 (2270)
Acetone cyanchydrin 76865 | Propanenitrile, 2-hydroxy-2- 10 1,4 | PO69 A 10 (4 64)

methyl-2-Methyllactonitriie
Acetonitrile 76068 1° 4 | U0o03 D 5000 (2270} .|,
Acetophenone 88862 | Ethanone, 1-phenyl- 1 4 1 U004 D 5000 (2270)
Z-Acetylaminoﬂuoren; 5398683 | Acatamide, N-8H-fluoren-2-yl- 1 4 | UOOE X 1(0454)
Acety! bromide 506967 5000 1 D 5000 {2270)
fcety! chioride 75366 5000 1.4 | U008 D ~ | 6000 (2270)
1-Acetyl-2-thiourea 591082 | Acotarnide, N- 1° 4 | POO2 C 1000 (4564)

{aminothioxomethyi}-
fcrolein 107028 | 2-Propenal 1 1.2,4 | POO3 X 1 (0 454)
Acrylamide 79061 | 2-Propenamide 1* 4 | Uoo?7 5000 (2270)
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Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waste # | gory | Pounds Ko}
Acrylic acid 79107 | 2-Propenoic acid 1* 4 | Uoos D 6000 (2270)
Acrylonitrite 107131 | 2-Propenenitrile 100 1.2,4 | UOOS B 100 (45 4)
Adpic scid 124049 6000 D 6000 (2270)
Akdicarb 116083 | Propanal, 2-methyl-2- 1 4 § PO70 X 1 (0 454)

{methylthio)-,0-[(methylamino)

carbonylloxime
Alddn 308002 | 1,4,6,8-Dimethanonaphthalens, 1 1.2,4 | POO4 X 1 (0 4563)

1,2,3,4,10,10-10-hexachloro-

1,4,45,6,8,8a-hexahydro-,

{1alpha,4~oha,4abeta,balpha,

8alpha,8ab ta}-
Aliyl alcohol 107186 | 2-Propen-1-ol 100 1.4 | POOB B8 100 (45 4)
Altyt chloride 107061 1000 1 C 1000 (454)
Aluminum phosphide 20859738 1° 4 1 POD6 B 100 (45 4)
Alminum sutfate 10043013 » 6000 1 D | B00O (2270)
B (Aminomsthyl)-3-isoxazolol 2763964 | Muscimol 3(2H)-Isoxazolone, 6- 1* 4 | POO7 (o4 1000 (454)

{aminomethyl}-
A-Aminopyridine 604245 | 4-Pyndinamines 1° 4 | POOB c 1000 (454)
Amitrole 61826 | 1H-1,2,4-Triazol-3-amine 1° 4 1 UoO11 A 10 (4.64)
Ammonia 7664417 100 1 B 100 (45 4)
Ammonium acetate 631618 6000 1 D 6000 (2270}
Ammonium benzoate 1863634 8000 1 D b000 (2270)
Ammonium bicarbonate 1066337 6000 1 D 5000 (2270)
Ammonium bichromate 77890956 1000 11- A 10 (4 64)
Ammonkum bifluonde 1341487 5000 1 B 100 (45 4)
Ammonikim bisutfite 10182300 5000 1 D 5000 (2270)
Ammonium carbamate 1111780 5000 1 D 5000 (2270)
Ammonium carbonate 506876 6000 1 D 5000 (2270)
Ammonium chioride 12126029 5000 1 D 5000 (2270)
Ammonium chromate 7788989 1000 1 A 10 (4 B4)
Ammonium clirate, dibssic 3012666 8000 1 D 5000 (2270)
Ammonium fhioborate 13828830 5000 1 D 5000 (2270)
Ammonium fiuoride 12126018 6000 1 B 100 (45 4)
Ammonium hydroxide 1838216 1000 1 (+] 1000 (464)
Ammonwuum oxalate 6008707 6000 1 D 5000 (2270)
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. . Statutory Final RQ
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet v::?: # ?:y Pounds (Xg)
O o A
6972736 5000 1 D 6000 (2270)
14268482 6000 1 D 5000 {2270}
nmonium picrate 131748 Ph;nol. 2,4,6-tninitro-, ammonum 1 4 | POOS A 10 (4.54)
sa -
nmonium silicofluoride 168191980 1000 1 C 1000 (454)
nmonum sulfamate 7773060 65000 1 D 5000 (2270)
nmonwum sulfide 12136761 5000 1 B 100 (45.4)
nmonium sulfite 10186040 6000 1 D 5000 (2270}
nmonium tartrate 14307438 . 6000 1 D 6000 (2270)
3164292 6000 1 D 5000 (2270)
mmonium thiocyanste 1762964 6000 1 D 5000 (2270)
mmonium vanadate 7803666 | Vanadic acid, smmonium salt 1* 4 | P118 c 1000 (454)
myl acetate 628637 1000 1 D 5000 (2270)
so-Amyl! acetate 1239822 1000 1 D 6000 (2270)
sec-Amyl acetate 626380 1000 1 D 5000 (2270)
ert-Amyl acetate 626161 1000 1 D 5000 (2270)
mline 62633 | Benzenamine 1000 1.4 | U012 D 5000 (2270)
nthracene 120127 1* 2 D 5000 (2270)
ntimonytt 7440360 1° 2 D 5000 (2270)
NTIMONY AND COMPOUNDS N/A 1 2 ee
ntimony pentachloride 7647189 1000 1 C 1000 (454)_
rmmor'w potassium tartrate 283007456 1000 1 B 100 (45 4)
ntimony tribromide 7789619 1000 1 Cc 1000 (464)
ntimony trichlonde 10026918 1000 1 [+ 1000 (4564)
ntimony trifluonide 7783664 1000 1 ' = 1000 (464)
\ntimony trioxide 1309644 6000 1 C 1000 (464)
rgentate(1-), bis(cyano-C)-, 606616 | Potassum siiver cyanide 1* 4 | POS9 X 1 (0.454)
otassium .
\roclor 1016 12674112 | POL YCHLORINATED BIPHENYLS 10 1.2 X 1 (0.454)
{PCBs)
\roclor 1221 11104282 | POLYCHLORINATED BIPHENYLS 10 1,2 X 1 (0 454)
(PCBs)
Aroclor 1232 11141166 (P:)CLBY?HLORINATED BIPHENYLS 10 1.2 X 1 (0O 464)
S 4
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RCRA Cate-
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waste # | gory | Pounds (Kg)
Aroclor 1242 s 63469219 | POLYCHLORINATED BIPHENYLS 10 1,2 X 1 (0 464)
. (PCBs)
Aroclor 1248 12672296 | POLYCHLORINATED BIPHENYLS 10 1,2 X 1 (0 4564)
(PCBs)
Aroclor 1264 11097681 | POLYCHLORINATED BIPHENYLS 10 1.2 X 1 (0 454)
{PCBs)
Aroclor 1280 11086825 | POLYCHLORINATED BIPHENYLS 10 1,2 X 1 (0 454)
(PCBs)
Arsanictt 7440382 1* 2,3 X 1 (0 4564)
Arsenic acid 1827622 } Argenic acid H3As04 1 4 | PO1O X 1 {0 464)
7778394
Arsanic acld H3As04 1327622 | Arsenic acid 1° 4 | PO10 X 1 (0 4564)
7778394 1°* 4 { PO1O X 1(0 4564)
ARSENIC AND COMPOUNDS N/A 1° 2 oo
Arssnic dusulfide 1303328 6000 1 X 1 (0 484)
Arsenic oxide As203 1327633 ] Arsenic trioxide 6000 1,4 | PO12 X 1 (0 464)
Arssnic oxids As205 1363282 Argenic pentoxide 65000 1.4 } PO11 X 1(0 454)
Arssnic pantoxide 1303282 | Arsenic oxide As206 - 6000 1.4 | PO11 X 1 (0 464)
Arsenic trichloride 7784341 6000 1 X 1 (0 4564)
Arsenic trioxide 1327633 | Arssnic oxide As203 5000 1,4 | PO12 X 1 (0 454)
Arsenic trisulfide 1303339 6000 1 X 1 (0 454)
Arsine, disthyk €82422 | Diethylarsine 1* 4 | PO38 X 1 (0 454)
Arsinlc acld, dimethyl- 766056 | Cacodylic acid 1°* 4 | U136 X 1 (0.454)
Argonous dichloride, phenyl- 696286 | Dichlorophenylarsine 1* 4 | PO36 X 1 {0 4564)
Atbsstosttt 1332214 1* 2,3 X 1 (0 4564)
Auramine 492808 | Benzenamine, 4,4'- 1° 4 | Uo14 B 100 (46 4)
carbonimidoyibis (N,N-dimethyl-
Azassrine 116026 | L-Senine, diazoacetate (ester) 1°* 4 | U015 X 1 (0 464)
Azwidine 161664 | Ethylenimine 1* 4 | POB4 X 1 (0 464)
Aziridine, 2-methyl- 76668 ] 1,2-Propylenimine 1* 4 | POE7 X 1 (0 464)
Azicino(2°,3':3,41pyrrolo] 1,2- 60077 | Mitomycin C 1° 4 | UO10 A 10 (4 64)
slindole-4,7-dione,6-amino-8-
[Haminocerbonylooxylmethyil-
1.1a,2,8,8a,8b-hexahydro-Ba-
mathoxy-5-methyl-{1aS-
(1salpha,8bata,Bsalpha,8balpha)l-
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. . s Statutory Final RQ
RCRA | Cate- °
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waste # | gory | Pounds (Kg)
um cyanide 542621 10 1,4 | PO13 A 10 (4 64)
izfjlaceanthrylene, 1,2-dihydro- 56495 | 3-Methyicholanthrene 1° U167 A 10 (4 64)
vethyl- !
1iz{c)acridine 226614 1* 4 | Uo1s B 100 (45 4)
1zal chlonde 98873 | Benzane, dichloromethyl- 1°* uo17 D 5000 (2270)
zamide, 3,B-dichloro-N-(1,1- 23960686 | Pronamide 1° U192 D 6000 (2270}
1ethyi-2-propynyl)-
wlalanthracene 56663 | Benzolalanthracens 1° 2.4 | Vo118 A 10 {4.64)
1,2-Benzanthracene
-Benzanthracene 656653 | Benzialanthracene 1* 2.4 | vo1s A 10 (4 B4)
. Benzolajanthracene
wz{alanthracene, 7,12-dimethyl 67976 | 7,12-Dimethylbenziajanthracene 1° 4 | U0s4 1 (0 454)
nzenamine 62633 | Anline 1000 1.4 | U012 D 5000 (2270)
nzenamine, 4,4'- 492808 | Auramine 1* 4 1 UD14 100 {456 4)
bonimidoylbis (N,N-dimethyl-
nzenamine, 4-chloro- 106478 | p-Chioroaniline 1* PO24 1000 (454)
[
nzenamine, 4-chloro-2-methyl-, 3166833 { 4-Chloro-o-toluidine, hydrochlionde 1¢ U049 8 100 {45 4)
drochloride
nzenamine, N,N-dimethyl- 60117 | p-Dimethylaminoazobenzene 1°* 4 1 U083 A 10 {4 B4}
»henylazo-)
nzenamine, 2-methyi- 86634 | o-Toluidine 1* u3as B 100 {456 4)
nzenamine, 4-methyl- 106490 | p-Toluidine 1* | U3B3 B 100 {45 4)
nzenamine, 4,4'-methylenebis(2- 101144 | 4,4'-Methylenebis{2-chloroaniline) 1° vigse A - 10 (4 64)
loro-
nzenamine, 2-methyl-, ’ 636216 | o-Toluwdine hydrochloride 1° 4 } U222 B8 100 {45 4)
drochloride
inzenamine, 2-methyl-6-mitro 89568 | b-Nirro-o-toluidine 1° 4 ] Uist 100 (45 4)
nzenamine, 4-nitro- 100016 | p-Nitroaniine 1* 4 | PO77 D 6000 (2270}
nzene 71432 1000 1.2, | V108 10 {4 B4)
34
anzeneacetic acid, 4-chloro- 510166 | Chlorobanzilate 1* 4 | U038 A 10 (4.64)
>ha-(4-chlorophenyli)-alpha- .
rdroxy-, ethyl ester
snzene, 1-bromo-4-phenoxy- 101663 | 4-Bromophenyl phenyl ether 1 24 1 U030 B8 - 100 (45 4)
anzenebutanoic acid, 305033 | Chlorambucil 1* U036 A 10 (4 B4)
[bis(2-chioroethyllaminol-
enzene, chloro- 108907 | Chlorobenzene 100 | 1,2,4 | vo3? 100 (45 4)
enzene, chloromethyl- 100447 | Benvyl chioride 100 1.4 | PO28 B8 100 (45 @)
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RCRA | Cate-
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waete # | gory | Pounds (Kg)
p R A————— e o o o - e - o o o o o o - - - - - |
Benzensdiamin, sr-methyl- 95807 { Toluenediamine 1¢ U221 A 10(4 64
486720 1* U221 A 10 (4 64
823406 1°* U221 A 10 (4 64
1.2-Bsnzensedicarboxylic acid, 117840 | Di-n-octyl phthalate 1* 24 1 U107 D 6000 (2270
diocty! aster
1.2-Benzensdicarboxylic acid, 117817 | Bis (2-sthylhexyl)phthalate 1°* 2.4 ] Uo2s B 100 (45 4)
{bis{2-athyihexyl)]-sster Disthylhexy! phthatate .
1,2-Banzenadicarboxylic acld, 84742 | De-n-butyl phthalate 100} 1,2,4 | VOES A 10 {4 54)
dibuty] ester Dibutyl phthalate
n-Butyl phthalate
1.2-Bsnzenadicarboxylic acid, 84662 | Disthyl phthalate 1° 2,4 1 U08s C 1000 (4564)
disthyl ester
1.2-Benzenedicarboxylic acid, 131113 | Dimethyl phthalate 1°* 24 | U102 D 8000 (2270)
dimsathy! ester
Benrens, 1,2-dichloro- 85601 | o-Dichlorcbenzene 1001 1,24 | UO70 B 100 (45 4)
1,2-Dichlorobenzene
Benzens, 1,3-dichioro- 541731 | m-Dichlorobanzene 1° 2,4 | UO71 -] 100 (46 4)
1,3-Dichlorobenzene
Benzens, 1,4-dichloro- 106467 | p-Dichlorocbanzene 1001 1,24 | UO72 B 100 (46 4)
1,4-Dichlorobsnzene
Benzene, 1,1-(2,2- 72648 | DDD 1] 124 | voBO X 1 (0.464)
dichiorosthylidens)bisi4-chioro- TDE
4,4' DDD
Beanzene, dichloromethyl- 88873 | Benzal chlonde 1* 4 uo17 D 6000 (2270)
Senzene, 1,3-diisocyanatomethyl- 584849 | Toluene diisocyanate 1* 4 | U223 B 100 (45 4)
91087 1* 4 | U223 B 100 (46 4)
26471626 1e 4 | vaz3 B 100 (46 4)
Bonzens, dimethyl 1330207 | Xylene (mixed) 1000 1.4 | U238 C 1000 (454)
m Benzens, dimethyl 108383 | m-Xylene 1000 1.4 | U239 Cc 1000 {464)
o-Benzena, dimethyl 86476 | o-Xylene 1000 14 | U238 c 1000 (464)
p Banzens, dimethyl 106423 | p-Xylene 1000 1.4 | U238 Cc 1000 (464)
1,3-Benzenadiol 108463 | Resorcinol 1000 14 | U201 D 5000 (2270)
1,2-Banzenediol,4-[ 1-hydroxy-2- 51434 | Epinephrine 1 4 ] PO42 Cc 1000 (464)
{methylamino)ethyll-
Benzenesthanamine, alphs,alpha- 122098 | alphas,alpha- 1°* 4 | PO4S D 8000 (2270)
dimathyl- Dimethyiphensthylamine
Banzens, hexachioro- 118741 | Hexachlorobenzene 1°* 24 | U127 10 {4 64)
Benzena, hexshydro- 110827 | Cyclohexane 1000 1.4 | UOBE C 1000 (454)
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Hazardous Substance CASRN Regulatory Synonyms RQ | Codet u?.f?.‘ ’ ?:y Pounds (Ko}
izens, hydroxy- 108962 | Phenol 1000 ] 1,24 | U188 -C 1000 (4564)
1zene, methyl- 108883 { Toluene 1000 | 1,2,4 | U220 [ 1000 (464)
izene, 2-methyl-1,3-dinmtro- 608202 | 2,8-Dunitrotoluene 1000 | 1,2,4 | U106 B 100 {45 4)
1zene, 1-methyl-2,4-dinitro- 121142 | 2,4-Dinttrotoluene 1000 | 1,2,4 | U106 A 10 (4 64)
1zene, 1-methylethyi- 88828 | Cumone 1° 4 | UOBB D 6000 (2270)
1zene, nitro- 88863 | Nrtrobenzene 1000} 1,2,4 § U1g8 C 1000 (454)
1zene, pentachloro- 608936 | Pentachlorobanzene 1°® 4 | Uls3 A 10 (4 64)
1zene, pentachloronitro- 82688 | Pentachloronitrobenzene (PCNB) 1° 4 | U18E B - 100(4654)
1zenesulfonic acid chioride 988099 | Benzenssulfonyl chioride 1° 4 ] U020 B8 100 {(45.4)
1zenesulfonyl chlonide 98099 | Benzonesulforuc acid chlonde 1* 4 { U020 8 100 (45.4)
wzene, 1,2,4,6-tetrachloro- 96943 | 1,2,4,6-Tetrachlorobenzene 1* 4 | U207 D 6000 (2270)
1zenethiol 108985 | Thiophenol 1* 4 | PO14 B 100 (45 4)
zene, 1,1'-(2,2,2-tn- 60283 | DDT 1 1,24 | UOSB1 X o 1 (0 454)
oroethylidene)b:s{4-chioro- 4,4°DDT
1zene, 1,1'-(trichloroethylidene) 72435 | Methoxychlor 1 1.4 | U247 X 1 (0 454)
4-methoxy-
wene, {trichloromethyl)- 98077 | Benzotrichlonde 1° U023 A 10 {4 B4)
zene, 1,3,b-trinitro- 89364 | 1,3,6-Trintrobanzene 1 U234 A 10 (4 664)
rzidine 928756 | (1,1’ Biphenyl}-4,4'diamine 1* 2,4 ] U021 X 1 {0 464)
-:’enzlsothlazol-a(ZH)-one, 1,1- 81072 | Saccharin and salts 1°* 4 | U202 B 100 (46 4)
xide
nzo{ajanthracene B6663 | Benzlalanthracens 1° 2,4 | UO18 A 10 (4 64)
1,2-Benzanthracene
nzolblftuoranthene 206892 1° 2 X 1 (0 464)
nzo{k)fluoranthene 207089 ) 1° 2 2] 5000 (2270)
nzolj, klfluorene 206440 | Fluoranthene 1 24 | U120 B 100 (45 4)
-Benzodioxole, 5-{1-propenyl)- 120681 /Isocafrole 1°* 4 | U141 B 100 (45 4) ‘
-Benzodioxole, 5-(2-propenyl}- 845697 | Sefrole 1 4 } U203 B8 100 {46 4)
-Benzodioxole, B-propyl- 846586 | Dihydrosafrole B B 4 § U0BO A 10 (4 64)
nzoic acid 65860 6000 1 D 6000 (2270)
nzonitrile 100470 1000 1 D 8000 (2270)
inzolrst]pentaphene 188668 | Dibenz(es,ilpyrene 1° 4 | Uos4 A 10 (4 B4)
inzo{ghilperylene 191242 1* D 6000 (2270)
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RCRA Cate-

Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waste # | gory | Pounds (Kg)
2H-1 Bsnzopyran-2-one, 4- 81812 | Warfenin, & salts, when present at 1° 4 | POO1 B 100 (45 4)
hydroxy-3-{3-ox0-1-pheny! butyl)-, concentrations greater than 0 3%

& salte, whan present at
concentrations greater than 0 3%
Benzolslpyrens 50328 | 3,4-Benzopyrens 1° 2,4 } U022 X 1 (0 464)
3,4-Benzopyrens 50328 | Benzolalpyrene 1° 24 | U022 %X 1 (0 4564)
p-Banzoquinons 106614 | 2,6-Cyclohexadiene-1,4-dione 1° 4 | U187 A 10 {4 64)
Benzotrichloride 88077 | Benzene, (trichloromethyl)- 1 4 | U023 A 10 (4 64)
Banzoyl chioride 88884 1000 ] c 1000 (454)
1,2-Benzphenanthrene 218019 | Chrysene 1 2,4 | UOBO B 100 (456 4)
Banzyl chloride 100447 | Benzene, chioromethyl- 100 1.4 | PO28 B 100 (46 4)
Berylfumtt 7440417 | Berylium dust 1t 1* 1 2,34 | PO1B A 10(4 54-)
BERYLLIUM AND COMPOUNDS N/A 1° 2 b
}
Baryllium chloride 7787476 5000 1 X 1 {0 464)
| Baryltum dusttt | 7440417 | Beryllumtt 1*| 234 |Po1s | A 10 (4 B4)
Barylhum fluoride 7787497 5000 1 X 1 (0 4564)
Baryllum nitrate 13597984 5000 1 X 1 (0 4564)
. 'l 77878665 5000 1 X 1 (0 464)
sipha BHC 319846 1° 2 A 10 (4 64)
bata BHC 3198567 1 2 X 1 (0 454)
delta-BHC 319868 1* 2 X 1 (0 4564)
gamma BHC 68898 | Cyclohexane, 1,2,3,4,5,6- 1] 1,24 | U129 X 1 (0 454)
* hexachloro-,(1alpha,2aipha,3beta,
4alpha,Balpha,6 beta)-
Hexachlorocycichexane (gamma
isomer}
Lindane
2,2'-Bioxirane 1464636 | 1,2 3,4-Dispoxybutans 1° 4 | U08S A 10 (4 64)
{1,1°-Biphsnyl)-4,4 diamine 92875 | Benzidine 1° 2,4 | U021 X 1 (0 454)
{1,1"-Biphanyl]- 81941 | 38,3'-Dichicrobenzidine 1e 2,4 | UO73 X 1(0 4564)
4.,4'diamine,3,3"dichioro-
11, 1-Bphenyl}- 119804 | 2,3'-Dimethoxybenzidine 1° 4 1 Uos1t B 100 {45 4)
4,4'diamine,3,3'dimethoxy- s
{1,1’-Biphenyl]-4,4'-diamine,3,3'- 119937 | 3,3'-Dimethylbenzidine 1° 4 § VoSS A 10 (4 64)
dimethyl-
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RCRA Cate-
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | wagte # | gory | Pounds {Kg)
10 S
2-chloroethyl) ether 111444 | Dichloroethyi ethor L 2,4 ] Uo2s A 10 {4 54)
Ethan9, 1,1 -oxybis[2-chloro-
-chloroethoxy) methane 111911 | Dichloromethoxy ethane 1* 2,4 | Uo24 c 1000 (464)
Ethane, 1,1’-{methylenebis(oxy)]
bis(2-¢ hloro-
2-sthylhexyl)phthalate 117817 | Disthylhexyl phthalate 1* 2,4 | U028 8 100 (456 4)
1,2-Bonzenedicarboxylic acid,
[bis{2 ethylhexyl)] ester
noacstone 698312 | 2-Propanone, 1-bromo- 1 4 | PO17 (o 1000 (454)
noform 76262 | Methsne, tribromo 1* 2,4 | U226 B 100 (45 4)
romophenyl phenyl ether 101663 ]| Benzene, 1-bromo-4-phenoxy- 1°* 2,4 | U030 B 100 (45.4)
tine 367673 | Strychnidin-10-one, 2,3- 1* 4 | PO18 B 100 (45.4)
dimethoxy-
-Butadiens, 1,1,2,3,4,4- 87683 | Hexachlorobutadione 1° 24 | V128 X 1 (0 4564)
achloro-
utanamine, N-butyl-N-nitroso- 824163 | N-Nitrosodi-n-butylamine 1* 4 | U172 A 10 (4 b4)
utanol 71363 | n-Butyl alcohol 1* 4 |1 U031 D’ 5000 (2270)
utanone 78933 | Methy! ethyl ketone (MEK) 1°* 4 { UG9S D 5000 (2270}
utanone peroxide 1338234 | Methyl ethyl ketone peroxide 1° 4 1 U160 A 10 (4 B4)
utarione, 3,3-dimethyl-1- ' 39196184 | Thiofanox 1* 4 | PO4B B 100 {45 4)
ithylthio}-, O[{methylamino}
bonyl] oxime
utenal 123739 | Crotonaldehyde 100 1.4 | UOB3 B 100 (45 4)
4170303
utene, 1,4-dichloro- 764410 | 1,4-Dichioro-2-butene 1® uo74 X 1 (0 454)
utenoic acid, 2-methyl, 7{[2,3- 303344 { Lessiocarpine 1* U143 10 (4.54)
ydroxy-2-(1-methoxyethyl}-3-
sthyl- 1-oxobutoxylmethyi]-
.5,7a-tetrahydro- 1H-pyrrohzin-
flester, [1S-{1alpha(Z),
2S*,3R*),7aslphall-
ityl acetate 123864 5000 1 D 5000 (2270)
s0-Butyl acetate 1101980 6000 1 D 5000 (2270)
jec-Butyl acetste 106464 5000 1 D 5000 (2270)
ert-Butyl acetate "s408885 6000 1 ) 000 (2270}
Butyl alcohol 71363 | 1-Butanol 1* 4§ U031 D 5000 (2270)
stylamine 109739 1000 1 c 1000 (464)
so-Butylamine 78818 1000 1 C 1000 (464)
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Hazardous Substance CASRN Regulatory Synonyms RQ | Codet v::': # ?:y Pounds (Kg)
sec-Butylamine 613496 1000 1 (o 1000 (454)
13962846 1000 1 C 1000 (454)
tert-Butylamine 76649 1000 1 ] 1000 (454)
Buty] banzyl phthalate 86687 1° 2 8 100 (45 4)
n-Butyl phthalate 84742 | Di-n-butyl phthalate 100 | 1,2,4 | UOES A 10 (4 64)
Dibutyl phthalate
1,2-Benzensdicarboxylic acid,
dibutyl ester L
Butyric acld 107926 5000 1 D 65000 (2270)
jso-Butyric acid . 79312
Cacodylic acid 76606 | Arsinuc acid, dimethyl- 1* U136 X 1 (0 454)
Cadmumtt 7440439 1° A 10 (4 64)
Cadmium acetate 643908 100 1 A 10 (4 B4}
CADMIUM AND COMPOUNDS N/A 1e 2 e
Cadmium bromids 7789426 100 1 A 10 (4 B4)
Cadmium chioride 10108642 100 1 A 10 (4 B4)
Calcium arssnato 7778441 1000 1 X 1 (0.454)
Calcium arsenite 52740166 1000 1 x 1(0.454)
Calcium carbide 76207 5000 1 A 10 (4 B4)
Calcium chromate 13766180 | Chromic acid H2CrO4, calcium salt | 1000 1,4 | U032 A 10 (4 64)
Calcuym cyanide 692018 | Calcium cyanide Ca(CN)2 10 1.4 | PO21 A 10 (4 64)
Calcium cyanids Ca{CN)2 692018 | Calcrum cyanide 10 1.4 | PO21 A 10 (4 64)
Celcium dodecylbenzenasulfonate 26264062 1000 1 c 1000 (464)
Celcium hypochlorite 7778643 100 1 A 10 (4.64)
Camphaene, octachloro- 8001362 | Toxaphene 1 1,24 | P123 X 1 (0.454)
Captan 133062 10 1 A 10 {4 B4)
Carbamic acid, sthyl ester 51786 | Ethyl cerbamate (urethane) 1°* U238 B 100 (45 4)
Csrbamic acid, methyinitroso-, 616632 | N-Nitroso-N-methylurethane 1* 4 | U178 X 1 (0 464)
ethyl aster
Carbamic chioride, dimethyl- 798447 | Dimethylcarbamoyl chioride 1* vos? X ¥ (0.454)
Cactbamodithioic acid, 1,2- 111646 | Ethylenebisditinocarbamic acid, 1° Utr14 D 5000 (2270)
sthanediyibis, salts & esters salts & esters
Carbamothioic acid, bis(1- 2303164 | Diallate 1 4 | U062 B 100 (46 4)
methylethyll-, S-(2,3-dich-loro-2-
propenyl) ester -
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RCRA | Cate-
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waste # | gory | Pounds Ko
'
arbaryl 63262 100 1 B 100 (45 4)
arbofuran 1663662 10 1 A 10 (4 64}
arbon disulfide 761860 6000 1.4 | PO22 B 100 (45 4)
arbon oxyfluonide 363604 | Cearbonic difluonde 1e 4 | U033 [+ 1000 (454)
arbon tetrachloride 66235 | Merhane, tetrachloro- 5000 | 1,24 | U211 A 10 (4 B4)
arbonic acid, dithallium{1 +) salt 663739 | Thalium(l) carbonate 1* 4 | v21s B 100 (45.4)
arbonic dichlonide 76446 | Phosgene 6000 1.4 | POSE A 10 (4.564)
arbonic difluonde 3563504 | Cerbon oxyfluoride 1° 4 | U033 o 1000 (464)
arbonochloridic acid, methyl ester 79221 | Methyl chlorocarbonate 1* 4 1 U1B6 Cc 1000 (454)
Methyl chloroformate
hioral 76876 | Acetaldehyde, trichloro- 1 U034 D 5000 (2270)
hlorambucil 306033 | Benzenebutanoic acid, 4-bis(2- 1 U036 A 10 (4 64)
chioroethyl}ammo]-
‘*hlordane 57749 | Chiordane, aipha & gamma 1 1.2,4 | U036 X 1 (0 454)
1somers
- Chiordane, technica!
4,7-Methano- 1H-indene,
1,2,4,5,6,7,8,8-octachloro-
2,3,32,4,7,7a-hexshydro-
JHLORDANE (TECHNICAL N/A 1° 2 Lid
AIXTURE AND METABOLITES)
chiordane, alpha & gamms 657749 | Chlordane 1 1,2,4 | U036 X 1 (0 464)
somers Chiordane, technical
4,7-Methano- 1H-indene,
1,2,4,6,6,7,8,8-octachloro-
2,3,38,4,7,7a-hexahydro-
~hlordane, technical 87749 | Chlordane 1 1.2,4 | U036 X 1 (0 454)
Chlordans, alpha & gamma
isomers
4,7-Methano- 1H-indene,
, 1,2,4,5,6,7,8,8-octachloro-
2,3,3a,4,7,7a-hexahyrdo-
CHLORINATED BENZENES N/A 1° 2 .o
CHLORINATED ETHANES N/A 1 2 o
CHLORINATED NAPHTHALENE N/A 1 2 o
CHLORINATED PHENOLS N/A 1 2 .o
Chiorine 7782506 10 1 10 (4 54)
Chlornaphazine 484031 | Nephthsalenamine, N,N'-bis(2- 1°* 4 | U026 B 100 {45.4)
chloroethyl)-
Chloroacetaldehyde 107200 | Acataidehyde, chloro- 1 4 | PO23 (o] 1000 (454)
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RCRA Cate-

Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waete # | gory | Pounde (Kg}
3 50 o U D
CHLOROALKYL ETHERS N/A 1 2 o
p Chioroaniline 106478 | Benzenamine, 4-chloro- 1 4 | PO24 [+ 1000 (4564)
Chlorobanzene 108907 | Benzene, chloro- 1001 1,2,4 | U037 100 (45 4)
Chiorobanzilate 510166 | Benzeneacstic acid, 4-chloro- 1°* 4 ] U038 A 10 (4 54)

alpha-(4-chloro-phenyl)-alpha-
hydroxy-, ethyl ester
4-Chloro-m-cresol 69507 | p-Chioro-m-cresol 1 2,4 | LO39 D 5000 (2270)
Phenol, 4-chloio-3-methy!
p-Chloro m cresol 69607 | Phenol, 4-chloro-3-methyl- 1 2,4 | U039 D 000 (2270}
4-Chloro-m-cresol
Chlorodibromomathane 124481 1° 2 B 100 (46 4)
Chicrosthane 76003 1° 2 B 100 (45 4)
2-Chlorosthyi vinyl ether 110758 | Ethane, 2-chloroethoxy- 1° 2,4 | UD42 o 1000 (454)
Chloroform 67663 | Methane, trichloro- 6000 | 1,2,4 | UO44 A 10 (4 64)
Chloromethyl methyl ether 107302 | Methane, chioromethoxy- 1° 4 | U046 A 10 (4 64)
bets Chloronaphthalens 91687 | Naphthalene, 2-chloro- 1° 2,4 | U047 D 6000 (2270)
2-Chloronaphthalene
2.Chloronaphthalens 81687 | bete-Chloronaphthalene 1° 2.4 | uUD4? D 5000 (2270)
Naphthalens, 2-chioro-
2-Chlorophenol 86678 | o-Chlorophenol 1 2.4 | Uo4s8 B8 100 (456 4)
Phenol, 2-chloro-
o-Chlorophenol 96678 | Phenol, 2-chloro- 1°* 24 | Uo4s B 100'{46 4)
2-Chlorophenol
4-Chlorophany! phenyl ether 7006723 1* 2 D 5000 (2270)
1-{o-Chiorophanylithioursa 6344821 | Thiourea, (2-chlorophenyl)- 1°* 4 | PO26 B 100 (456 4)
3-Chloropropionitrile 542767 | Propanenitrile, 3-chloro- 1° 4 | PO27 c 1000 (4564)
Chlorosulfonic acid 77809456 1000 1 c 1000 (4564)
4-Chloro-o-toluidine, hydrochloride 3165933 | Benzenamine, 4-chloro-2-methy!l-, 1°* 4 | U049 B 100 (46 4)
hydrochlonide
Chlorpyrifos 2921882 1 1 X 1 (0 464)
Chromic acetate 1066304 1000 1 C 1000 (464)
Cheomic acid 111167456 1000 1 A 10 (4 64)
77389456 1000 1 A 10 (4 64)
Cheomic acid H2CrO4, calcium salt | 13765190 | Calcum chromate 1000 1.4 | U032 A 10 (4 64)
Chromic sulfate 10101638 1000 1T c 1000 (464)
" chromumt 1 7440473 1¢ 2 D 000 (2270)
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Hazardous Substance CASRN Regulatory Synonyms RQ | Codet v?:?: # ?:,; Pounds (Kg!
JROMIUM AND COMPOUNDS N/A 1° 2 - b
womous chloride 10049066 1000 1 C 1000 (464)
wysene I 218019 | 1,2 Benzphenanthrene 1° 2,4 | UOBO B8 100 {46 4)
obaitous bromide _ 77898437 1000 1 Cc 1000 (454)
obattous formate 644183 1000 1 c 1000 (454)
obaltous sulfamate 140174156 1000 1 C 1000 (454)
oke Oven Emissions N/A 1° 3 X 1 (0 454)
>pper cyanide CuCN 544923 | Copper cyarmide 1* 4 | PO29 A 10 (4.54)
ppertt 7440608 1° ) D 5000 (2270)
JPPER AND COMPOUNDS N/A 1° 2 b
spper cyanide 544923 | Copper cyanide CuCN 1° 4 | PO29 A 10 (4 64)
sumaphos 66724 10 1 A 10 {4 54)
‘eosote 8001689 1° U0B1 X 1 (0 454)
-esol{s) 1318773 | Cresylic acid 1000 1.4 | UOB2 Cc 1000 (454)
Phenol, methyi-
n-Cresol 108394 m-Cresyhc acid 1000 1,4 | UOB2 C 1000 (454)
»-Cresol ! 95487 o-Cresylic acid 1000 1,4 | UOB2 Cc 1000 (4564)
»>-Cresol 106446 p-Cresylic acid 1000 1.4 | V062 ] 1000 (454)
esylic acid 13198773 | Cresol(s) - 1000 1,4 | UOB2 C 1000 (454)
Phenol, methyi-
n-Cresol 108394 m-Cresylic acid 1000 1,4 | UOB2 C 1000 (4564)
»-Cresol 96487 o-Cresylic acid 1000 1,4 | U0OB2 C 1000 (464)
»-Creso! 1064456 p-Cresylic acid 1000 1,4 | UOB2 C 1000 (454)
rotonaldehyde 123739 | 2-Butenal 100 1.4 | UOB3 B 100 (456 4)
4170303
umene 88828 | Benrens, 1-methylethyi- 1° 4 | U0BE D 5000 (2270)
upric acetate 142712 100 1 B 100 (45 4)
upric scetoarsenite 12002038 100 1 X 1 (0 454)
upric chlonide 7447394 10 1 A 10 (4 B4)
upric nitrate 3261238 100 1 8 100 (45 4)
upric oxalate 6893663 100 1 8 100 (45 4)
upric sulfate 7768887 10 1 A 10 (4.64)
upric sulfate, ammoniated 10380297 100 1 B8 100 (45 4)
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RCRA | Cate-

Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | waste # | gory | Pounds (Kg)
000000 0 R B
Cupric tartrate 816827 100 1 B 100 (46.4)
CYANIDES N/A 1°* 2 b
Cyanidss (soluble salts and 67126 1¢ 4 | PO30 A 10 (4 54)

complexes) not otherwise specified
Cyanogen 480196 | Ethanedinttrile 1 4 | PO31 B 100 (45 4)
Cyanogen bromide 506683 | Cyanogen bromide (CN)Br 1°* 4 | U246 C 1000 (464)
Cyanogen bromids {(CN)Br 506683 | Cyanogen bromide 1° 4 | U246 c 1000 (464)
Cyanogen chloride 606774 | Cyanogen chlornide (CN)CI 10 1.4 | PO33 A 10 (4 64)
Cysnogen chloride (CN)CI 506774 |} Cyanogen chloride 10 1,4 | PO33 A 10 (4 64)
2,6-Cyclohexadiene-1,4-dione 106614 | p-Benzoquinone 1°* 4§ U197 A 10 (4 864)
Cychhaxane 110827 | Benzene, hexahydro- 1000 1.4 | U066 C 1000 (454)
Cyclohaxans, 1,2,3,4,6,6- 68899 | gamma-—BHC 1] 1,24 | U129 X 1 (0 464)
hexschloro-,{1alpha, 2sipha,
3bata,4alpha,Balpha,6,beta)-
Cyclchexanons 1089841 1° 4 | VOB7 D 5000 (2270)
2-Cyclohaxyl-4,6-dinitrophenol 131896 | Phenol, 2-cyclohexyl-4,6-dinitro- 1 4 | PO34 B 100 (45 4)
1.3-Cyclopsntadiene, 1,2,3,4,6,5- 77474 | Hexachlorocyclopentadiene 1 1,24 } U130 A 10 (4 64)
heaxachloro-
Cyclophosphamids 50180 | 2H-1,3,2-Oxs&zaphosphorin-2- 1* 4 | UOBS A 10 (4 64)
amine, N,N-bis(2-chloroethyl)
tetrahydro-,2-oxide
2,4-D Acid 84767 | Acetic acid (2,4-dichlorophenoxy)- 100 1.4 1 U240 B 100 (45 4)
2,4-D, salts and esters
2,4-D Ester 84111 100 1 B 100 (45 4)
84791 100 1 B 100 (45 4)
84804 100 1 8 100 (45 4)
1320189 100 1 B 100 (45 4)
1928387 100 1 B 100 (46 4)
1828616 100 1 B 100 (45 4)
1928733 100 1 B8 100 (456 4)
2971382 100 1 B 100 (45 4)
26168267 100 1 B 100 (45 4)
. 63467111 100 1 B 100 (45 4)
2,4-D, salts and esters 84767 | Acetic acid (2,4-dichlorophenoxy)- 100 1.4 | U240 B 100 (456 4)
. 2,4-D Acid
I , I I 0 CICE e [N ol I [] I ‘ [N TN ]
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Appendix £

Statutory Final RQ ;
s L] N
RCRA Cate-
Hazardous Substance CASRN Regulatory Synonyms RQ | Codet | Wagte # | gory | Pounds (Kg)
0
unomycin 20830813 | b,12-Naphthacenedione, 8-acetyil- 1* 4 | VOB9 A 10 (4.64)
B 10-{3-amino-2,3,6- tndeoxy-alpha-
L-lyxo-hexo-pyranosyl)oxy}-7,8,98,
. 10-totrahydro-6,8,1 1-trihydroxy-1- |
methoxy-, (8S-cis)-
D 72648 | Benzene, 1,1'-(2,2- 11 1,24 | Yyo6o X 1 (0 454)
dichloroethylidene)bisi4-chloro-
TDE
4,4' DDD
‘' DDD 72648 | Benzene, 1,1'-(2,2- 1 1.2,4 | UOEO X 1 (0 464)
dichloroethylidene)bis{4-chloro-
DDD
TDE
E 72658 | 4,4 DDt 1° 2 X 1 (0 4564)
* DDE 72669 | DDE 1 2 X 1 (0 464)
T 60283 | Benzane, 1,1°-(2,2,2- 11 1,24 | Uo61 X 1 (0 454)
trichloroethylidene)bis{4-chloro-
4,4'DDT
' DDT 60283 | Benzone, 1,1'-(2,2,2- 11 1.24 ] VO61 X 1 (0 454)
trichioroethylhidene)bisi4-chloro-
poT
T AND METABOLITES N/A 1 bt
llate 2303164 | Carbamothioic acid, bis(1- 1e 4 | U062 B 100 (45 4)
methylethyl}-, S$-(2,3,-dich-loro-2-
propenyl) ester
zinon 3334186 1 1 X 1 (0 4B4)
enzla, hlanthracene 53703 } Dibenzola hlanthracens 1* 2,4 | U063 X 1 (0 454)
g 1,2 5,6-Dibenzanthracene *
*6,6-Dibsnzanthracene 53703 } Dibenzla,hlanthracene 1° 2,4 |1 U063 X 1 {0 454)
Dibanzola,hlanthracene
enzols,hlanthracene 53703 | Dibenzla, hlanthracene 1 2,4 | U063 X 1 (0 4564)
1,2 6,6-Dibenzanthracene
onzla.ilpyrens 189569 | Benzolrstjpentaphene 1°* 4 } UOB4 A 10 (4 B4)
-Dibromo-3-chloropropane 96128 | Propane, 1,2-dibromo-3-chloro- 1°* 4 | UO6s X 1 (0 464)
wtyl phthalate 84742 | Dibutyl phthalate