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PREFACE

The purpose of this manual is to provide guidance in preventing erosion and controlling sedimént on
highway construction projects. Specifically, this publication addresses the selection of'erosion and
sediment control measures and development of erosion control plans. Construction and inspection
of the measures are presented for each practice. The regulatory environment is.discussed as-it'celates

to the Environmental Protection Agency's (EPA's) National Pollutant Diseharge Elimination System

(NPDES).

Chapter 1, Erosion and Sedimentation Process, 'presents ‘the types of erosion and the factors
influencing erosion. It is important to,understand the ‘process in ofderto address the problem of
erosion. The chapter relates the fundamentals of erosion and sediment control to the highway

environment.

Chapter 2 presents an overview of the EPA's NPDES permit program for construction activities.
This includes: who is covered under the program, the basic administrative requirements, and the
elements of a Pollution Prevention Plan, ‘This section applies to a limited number of states. It is
important to recognize that although-all.states have some type of NPDES program, each may vary.
Contact the particular state where the project is located to obtain specific NPDES requirements.
Appendix A coritains the Federal Registers with the Final NPDES General Permits for Construction
Activities.

Chapter 3, Developing Erosion Control Plans, provides a procedure for how to select controls and
incorporate/thett into the construction drawings. The basic principles of erosion control are
discussed as well as three phases of erosion control to be addressed with the plans. By following the

principles through each phase of construction, a logical procedure is available.



Chapter 4 provides available stabilization practices for preventing erosion. This is especially
important because proper stabilization of the site is both the highest priority and the most effective
means of erosion control. Vegetative as well as other stabilization practices are presented. “The
chapter contains a section on erosion control blankets and matting and lists appropriate types of
vegetation for the eastern United States. The designer should consult state agencies suclias highway
departments and Soil Conservation Districts to obtain appropriate species, application ratesand

fertilizer requirements for the particular project.

Chapter 5 lists the most common types of structural erosion céntrol practicessused during
construction. Information is provided for each practice including a desbn'ption and application, design
guidance, construction and inspection. Although Specific practices and design.criteria may vary from
region to region, these are generally thewmost accepted ‘practices for preventing erosion and

controlling sediment during construction,

Although sediment traps and basins are also §tructural measures, a separate Chapter 6 is provided to
focus on their unique application. These.are larger, more complex devices that warrant separate
consideration. Smaller, more common sediment traps are first discussed followed by the larger
sediment basins. A design procedure is provided for each device but the designer is cautioned to seek
expertise when designing.sediment basins) The size of the structures can result in damage if failure

should occur.
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~ CHAPTER1
EROSION AND SEDIMENTATION PROCESS

Erosion and sedimentation are naturally occurring processes that are accelerated by human activities:
- Erosion is often described as the detachment of soil particles by some force. This{force may bé due
to rainfall, wind, or other forces. Once detachment occurs, the particles are transported. Most-often
this is done by water action but wind can also be a major contributor. <This manual Will'focus on
rainfall induced erosion, however, it is important to recognize that in some-parts of the United States,

more erosion results from wind forces than from rainfall.

Simply stated, sedimentation is the process of deposition*of soil particles. In order to deal most

effectively with erosion control, it isdmpdrtant to distinguish b€tween erosion and sedimentation.

TYPES OF EROSION
The four types of rainfall erosion are: raindrop splash, sheet erosion, rilling, and gullying.

Raindrop Splash

The erosion process is, initiated with the raindrop splash. The raindrop impacts the soil with
tremendous energy causing the soil particles to be dislodged or detached. Raindrops typically fall
with velocities in the 6 to 9 meters/second (20 to 30 feet/second) range. The energy imposed on the
ground surface can Cause soil particles to be splashed more than 0.6 meters (2 feet) vertically and 1.5
meters (5feet) laterally.>* On bare ground it has been estimated that as much as 225 tons/hectare (90

tons/acre) can be splashed into the air during a heavy storm.



In addition to the erosion, the impact of the rainfall on bare soil can change the structure of the soil.
The impact destroys the open structure of the soil and increases the compaction. Fine particles and
organic matter are separated from heavier soil particles reducing the infiltration capacity of the soil
and increasing the runoff potential. The resulting compacted soil structure also inhibits plant

establishment.

The role of rainfall splash in the erosion process cannot be over emphasized. This is thé'first step in
the erosion process and should be minimized through erosion control techniques. (The"tethod dised
to prevent erosion from raindrop splash is stabilization. This includes establishment.of temporary and

permanent vegetation, mulching, and the use of erosion control mattingfand blankets!

Sheet Erosion

Sheet erosion is the removal of soil from sloping/land in thindayers or sheets. Sheet erosion is the
transporting mechanism of soil loosened by ‘the raindrop, splash. The potential for sheet erosion is
a function of soil type, and depth and velocity of flow on the slope. In erodible materials, the

potential increases with the length and' steepness of slope a§ well as the contributing drainage area.

Sheet erosion is a primary concern in highway construction due to the presence of cuts and fills. The
same stabilization methods used for the rainfall splash should be applied to prevent sheet erosion.
In addition, it can be minimizedby diverting'as'much flow as possible away from the exposed slope.
Any structural practice that will reduce.the amount of runoff contributing to the exposed area will

reduce the sheet erosion.

Rill Erosion

Rill erosion occurs'where sheetflow becomes concentrated in small, defined channels which are
typically a few centimeters deep. It has been stated that rilling is the form of erosion in which most
rainfall erosionjocturs. Rilling can be repaired with standard construction practices such as discing

or tilling. Rilling commonly occurs on highway construction slopes and can be prevented by proper
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slope stabilization and diversion techniques. Any signs of rilling must be repaired and stabilized

immediately so that gullies do not form.

Gully Erosion

Gully erosion is the result of concentrated flow much greater than with rills. This is ofterbthé result
from rills that have not been repaired. Gullying is caused by concentrated flows which form gullies
that cannot be covered by mere tilling or discing. These can be very costly tolrepair due_ to the

equipment and earthwork required.

CHANNEL EROSION

In addition to rainfall erosion, we may+also_have stream\channel erosion. This is important to the
highway engineer when designing stable\channels or stream modifications. Types of channel erosion
include: toe undercutting, bank,erosion, bank sloughing) flow slides, and piping. By providing
proper channel protection, toe undercutting-and bank\erosion can be prevented. Larger channel
protection is best addressed in FHWA's Hydraulic Etigineering Circular 11 (HEC 11), “Design of
Riprap Revetment” while smallexstable channel*design is covered in HEC-15, “Design of Roadside

Channels with Flexible Linings.”

FACTORS INFLUENCING'EROSION

Rainfall erosion is«a‘furction of climate, soil, topography, and vegetative cover.

Climate

Climatic conditions have both a direct and indirect impact on erosion. The most direct impact is due

to rainfall intensity and duration. A very intense rainfall of short duration is more damaging than a



longer, less intense rainfall. Rainfall intensity and duration (and frequency) have a direct impact on
the amount of runoff generated. Indirectly, climatic conditions also have an impact on erosion. Areas
of high rainfall often have more vegetation to protect the soil from erosion, while arid regions with

little vegetation are more susceptible to erosion.

In some climates it may be necessary to avoid earthwork construction activities during certain ‘pefiods
or seasons. It is also common to avoid certain types of construction activity, such as work in streams
during seasons of intense rainfall. More commonly, climatic conditions are anticipated.and sites fnust
be adequately prepared. For example, in most parts of the United States, establishment of perthahent

vegetation is reserved for the spring and fall.

Seil Characteristics

The erodibility of a soil is dependent upon its  texture, organi¢ matter-content, structure, and its
permeability. The texture of a soil refers\to the sizesvand proportions of the particles in its
composition. The three major classés of soil particles are sand,, silt, and clay. Organic matter
improves the soil structure and incréases the permeability, water holding capacity, and soil fertility.
The organic matter consists of plant and ‘animal litter, in various stages of decomposition. Soil
structure which affects the soil's abilitysto absorb water is the arrangement of soil particles into
aggregates . This also influences the infiltration,rate of the soil and thus the runoff potential. The
permeability of a soil is a measufe/of the ability of air and water to pass through the soil. Permeability

is influenced by the textire, “organic-eontent, and structure.

Topography

The topography of a site‘has an influence on its erosion potential. In highway construction, the slope
lengthyand steepness‘are important factors in erosion. A steeper slope generates a higher flow
velocity and tends to concentrate flows. Flatter slopes reduce the potential for sheet, rill, and gully
erosion by\reducing the runoff velocity and maintaining sheet flow conditions. In addition, as the
slope length increases, the volume of runoff increases due to the larger area. In general, slopes longer

than 30 meters (100 feet) are difficult to stabilize. The slope or grade of the roadway and
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corresponding ditch is critical to the stability of the lining. With steeper slopes, flexible linings such

as vegetation and riprap must be abandoned for rigid linings like asphalt and concrete.

The topography of the watershed and surrounding area also influence the erosion process. The(size,
shape, and slope of the watershed influence the amount of runoff. As the runoff increases, the
potential for erosion increases. The orientation of the slope can also impact the ability to’establish

vegetation. South facing slopes may be hotter and drier preventing the establishmient, of vegetation.

Vegetation
Vegetative cover is the most critical factor influencing erosion. The presence of végetation provides

the following benefits:

Reduces the raindrop impact

Reduces the velocity of runoff

Provides structural integrity to the soil from the root system
Filters contaminants and sedimént\frem runoff

Increases infiltration

Increases evapo-transpiration

All of these benefits support.the pringiple of preserving and maintaining vegetation on site to minimize
erosion. Where pessible, existing vegetation including trees and shrubs should be kept in place.
Temporary and permanent vegetation should be established as soon as practicable after a site is
disturbed. In addition\the amount of area disturbed and the duration of exposure should be

minimized., Vegetativepractices are discussed in detail in Chapter 4.

Where vegetation cannot be established due to other constraints, cover materials should be used to

stabilize the site. These include mulches, erosion control blankets and matting, etc.



HYDROLOGIC SOIL GROUPS

The Soil Conservation Service has classified soils into four major hydrologic groups according to the

minimum infiltration rate for bare soil after prolonged wetting.

Group A (low runoff potential): These soils have high infiltration rates even when thoroughly.svétted
and are primarily sand or gravel. They are deep and well to excessively drained. These soils have
a high rate of transmission, which indicates the rate at which the water moves within the soil. Water

readily passes through Group A soils.

Group B (average runoff potential): These soils have moderate infiltration rates'when thoroughly
wetted. They consist primarily of moderately deep to deep, moderately well to well drained soils,

with average to moderately coarse textures. Thes¢ soils have an average-rate of water transmission.

Group C (high runoff potential): These soils have slow infiltration rates when thoroughly wetted.
They consist chiefly of soils with\layers that impede downward movement of water, or of soil with

moderately fine to fine texture. These soilsthave a slow rate of water transmission.

Group D (very high runoff potential): These _soils have very slow infiltration rates when thoroughly
wetted. They consist chiefly.ofclay soils‘witha high swelling potential, soils with a permanent high
water table, soils with‘a\clay pansersclay layer at or near the surface, and shallow soils over

impervious material \ These soils have.a very slow rate of water transmission.



CHAPTER 2
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

The 1987 amendments to the Clean Water Act required the Environmental Protection Agency (EPA)
to establish the National .Pollutant Discharge Elimination System (NPDES) (for point+ squrce
dischargers of storm water. This led to permit requirements for municipalitiesygreater than"100,000
people and dischargers from industrial activities. In these regulations, construction sites/that disturb
more than 2 hectares (5 acres) are classified as industrial dischargers., This'requires‘operators/owners

to obtain permits authorizing the discharge of storm water from these sites;

The storm water regulations provide twooptions for construction sités. {The first option is to submit
an individual application. The second-option is to file.a’ Notice.of Intent (NOI) to be covered under

a general permit in accordance with the requifements of*an issued general permit.

Although different permitting optionstare allowable, most states have elected the option of filing an
NOI to be covered under a general permit~In addition to containing information about the
construction activity, the NOI 1§.a certification that a storm water pollution prevention plan has been
prepared for the site. (This-also certifies that the plan is in compliance with all State and local
requirements (plans ‘and/or permits) for erosion control and storm water management. States not
covered under(the September'9 and 25, 1992 permit have developed similar regulations for their

particular states.



GENERAL PERMITS

Submitting an NOI is significantly less burdensome than submitting an individual application. The

NOI requirements for general permits usually address only general information and typically do not

require the collection of monitoring data.

Most States have been delegated the authority to administer the NPDES program. The program will

vary depending on which state the construction activities are taking place. In general, the guidelines

in this manual meet the requirements for erosion and sediment control however,.the issue-of storm

water management has not been addressed. In all cases, an NOI must filed with the’state to be

covered under a general permit. The deadlines for filing may differ from state tostate.

There are eleven states that do not have NPDES permittingrauthority and are subject to EPA storm

water requirements. These states are:

States: Alaska
Idaho
Massachusetts
Oklahoma

Arizona Florida
Louisiana Maine

New Hampshire New Mexico
Texas

Territories:  District of Columbia, Puerto Rico, Johnston Atoll, Midway and Wake Islands

Indian lands: Alaska
Colorado
Louisiana
Mississippi
New-Mexico
North Dakota
Utah

Federalfacilities: Colorado
Oklahoma

Arizona California
Florida Idaho

Maine Massachusetts
Montana New Hampshire
Nevada North Carolina
Oklahoma Texas
Washington Wyoming
Louisiana New Mexico
Texas Washington
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The specific requirements for these states and some federal lands were published in the Federal
Register on September 9 and 25, 1992. A copy of these rules can be found in Appendix A. These
states are required to submit their NOI directly to EPA.

POLLUTION PREVENTION PLAN

In addition to containing information about the construction activity, the NOLis-a certification that
a storm water pollution prevention plan has been prepared for the site and that-the plan is in
compliance with State and local requirements (plans and/or permits) for erosion‘control and storm
water management. Although requirements vary in states having NPDES permitting authority, the

following information is required in the EPA Pollution Prevention Plan:

Site Description Controls to Reduce Pollutants Maintenance

Inspection Non-storm Water Discharges

Site Description

The site description should contain the following, sections:

Nature of activity
Describe thewparpose or goal of the construction project (e.g., single family residential,

shopping mall, highway reconstruction).

Sequence of activipy(soil disturbing)
Describeythe intended sequence of major soil disturbing activities (e.g., clearing, grubbing,

rough/grading, final grading, stabilization, etc.).



Estimates of total site area and disturbed area
Total site area: Includes area within property boundaries, all easements and right-of-ways.
Source: Deeds, record plats, survey, site maps.
Disturbed area: From site plan measure all disturbed areas using planimeter, grids, or

CADD. Subtract any preserved areas.

LEstimates of post-developed runoff coefficients

The runoff coefficient, or "C" value, represents the portion of rainfall that results in rdnoff
from a site. It is most commonly used in the Rational Equation. JEPA’suggests sing a
weighted "C" value for each drainage basin. This requires measuring the (aréa of each
different land use within the site limits and assigning a "C" value. to that land usé. An overall

"C" value is then computed using the following equation:

LExisting water quality data if available

Name of receiving water and areal extent of wetland-acreage at site

Site map indicating:

Drainage patterns:

Indicate post-developed drainage patterns/divides.

Consider shoewing drainage areas and off-site contributing areas.
Anticipated post-grading slopes:

Show existing and proposed contours, if available.

Otherwise, show arrows and final slopes (e.g., 3 horizontal to 1 vertical).
Areas of'soil disturbance:

Show "limit of disturbance" on plan.

10
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Outline of areas undisturbed:
Indicate areas to be preserved, show limits of protection for trees.
Location of major structural and nonstructural controls
Location of areas with stabilization practices
Location of surface waters and wetlands
Location where storm water is discharged to surface waters:
Indicate outfalls of storm sewers, channels, etc.
Other major features:
Show potential pollutant sources such as location of impervious structures and soil

stockpiles.

Controls to Reduce Pollutants

This should contain the following sections:

Erosion and sediment controls
Stabilization (seeding, mulching, ‘etc.):
Disturbed areas wher¢.construction hag permanently or temporarily ceased must be
stabilized within 14 days of the'last disturbance. Semi-arid and arid areas should be
stabilized as soon/as practicable. (Areas which will be re-disturbed within 21 days do

not have to bestabilized):

Structural\Controls:
Sites with common drainage locations that serve 10 or more disturbed acres must
have'a sediment basin installed where it is attainable (where a basin is not attainable,
sediment traps, silt fence or other equivalent measures must be installed). Sediment
basins must provide 250 m*ha (3600 cubic feet of storage per acre) drained.

Drainage locations which serve less than 10 disturbed acres must have installed either

11



a sediment basin, sediment trap, or as a minimum, silt fence along the down slope and

side slope perimeter.

Storm Water Management
Permits address only installation and maintenance of storm water management prior to final

stabilization of the site.

Storm Water Management Measures:
Onsite Infiltration
Flow Attenuation by Vegetation or Natural Depressions
Outfall Velocity Dissipation Devices
Retention Structures/Artificial Wetlands

Water Quality Detention Structures

The plan must provide an explanation of the technical basis used to select practices to control
pollution where flows exceed-pre-developed levels. Thisshould include a number of factors

including pollutant removal efficiencies, costs, site.specific factors, and others.

Velocity dissipation devices are required.at discharge locations as necessary to provide non-

erosive velocities.

The permittee must consider installing measures (storm water detention structures, infiltration

measures;etc.) to control pollutants after construction is complete.

Other.controls
The plan ‘must ensure that other materials are not carried by storm water into receiving
waters) Measures must be taken to prevent construction vehicles from tracking soil off the
construction site, and to reduce dust generation at the construction site. The operator must

comply with State and/or local sanitary sewer or septic system regulations.

12
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State and local controls
The plan must ensure and demonstrate compliance with applicable State and/or local sanitary
sewer, septic system, and waste disposal regulations. Permittees are required to provide a
certification that their storm water pollution prevention plan reflects requirements relatéd‘to
protecting water resources that are specified in State or local sediment and erosion plans or

storm water management plans.

In addition, permittees are required to amend their storm water pollution‘preventiofi plans to
reflect any change in a sediment and erosion site plan or sife permit or‘storm water
management site plan or site permit approved by State or ‘local officials)for which the
permittee receives written notice. Wheré\such amendnients are madejthe permittee must

provide a recertification that the stormywater pollution.prevention plan has been modified.

State and Local Programs:
Where State and\local programs for sediment and erosion control, storm water
management or site permits exist, the pollution prevention plan must certify that the
plan reflects and is in{eompliance with'the requirements of the applicable State or

local program.

Maintenance
Plans must contain‘a description of prompt and timely maintenance and repair procedures addressing
all measures identified in the\site plan to ensure that they are kept in good and effective operating

condition.

Inspections
Procedures'ifi 2 plan must provide that specified areas on the site are inspected by qualified personnel
a minimum of once every seven calendar days and within 24 hours after any storm event of greater

than 13 mm (0.5 inches). Where sites have been temporarily or finally stabilized, or during seasonal

13



arid periods in arid and semi-arid areas, the inspection must be conducted at least once every month.
Locations where vehicles enter or exit the site must be inspected for evidence of off-site sediment

tracking.

Based on the results of the inspection, the site description and the pollution prevention measures
identified in the plan must be revised as soon as possible after an inspection that reveals inadequacies.
The inspection and plan review process must provide for timely implementation of any changes to the

plan within 7 calendar days following the inspection.

An inspection report must be prepared and contain the following:
Summary of the scope of the inspection
Name(s) and qualifications of personnel conducting the inspection
Dates of the inspection

Major observations relating to the<implementation‘of the plan
Actions taken must be retained as part.of the plan for at least{thre€ years after the date of inspection.

The report must be signed in accordanceswith'the signateryjrequirements in the Standard Conditions

section of these permits.

14



CHAPTER 3
DEVELOPING EROSION CONTROL PLANS

The purpose of the erosion control plan is to provide the best available guidance in preventing erosion
and controlling sediment during construction. These plans are usually developed by the desigrer of
the project. Many of the controls identified in the plan require engineering,computations that may

have been performed for the design of various structures.

The erosion control plans describe the locationinand type of €ontrols to be implemented during
construction. The controls should address «rosion from ‘the initial-clearing stage to the final
stabilization of the site. The plans should,reference standard drawings detailing the construction and
installation of the particular control, ‘Special resources such as\wetlands, surface waters, etc., are
clearly identified on the plan alongwith protectionffieasures, Any known problems including highly
erodible soils, unstable slopes, etc., are@lsoidentified, “In addition, the plans typically include basic
drainage information such as drainage patterns, drainage areas, and the size and location of drainage

structures.

In most cases, a narrative is-included'to assist in the implementation of the plan. The narrative
addresses issues thatumay not be clearly conveyed with a drawing. This may relate to construction
sequences, maifitehance on the controls, timing of stabilization, or other critical factors. The narrative
consists of brief notes"and comments while an in depth discussion can be found in the NPDES

Pollution*Prevention, Plan.
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EROSION CONTROL PRINCIPLES

In developing the erosion control plans, several overall principles are observed. By following these
principles through each stage of construction, the appropriate controls can be selected and erosion

will be minimized.

Stabilization

The key to successful erosion and sediment control is the prevention of erosion='In highway
construction, this is best achieved through effective stabilization of the slopes‘and waterways.” By
initially preventing erosion from occurring, the overall net loss of sediment fronrthe site is'minimized.
Stabilization is achieved with temporary and permanent turf establishment, mulching, ‘erosion control
mats and blankets. It is much more effective to prevent erosionfrom occurring than to try to filter
or trap sediment with other measures. Controls based on thepriniples of filtéfing and trapping have

limited efficiencies and are used as backup.neasures.

Limit Exposure

Another related principle to minimize erosionds to limit the time and area of exposure. The potential
for erosion is greatly reduced if less areais disturbed orif the area is disturbed for a shorter duration.
In some instances, stabilization can oceur as construction progresses instead of waiting until the final
grade is established. Stabilizatiohiis ultimately required for all disturbed areas, so timely stabilization
is also cost effective. Althoughminimizing'the area disturbed may be difficult, it should be considered

in determining the.construction limitss, These limits should be clearly shown on the plans.

Retain Sediment On Site

A third principle in controlling erosion and sedimentation is to retain the sediment on the site. This
is achieved by using-devices that filter sediment from runoff or detain runoff so that soil particles will
settle out.. By usinig controls such as silt fence, straw bales or brush barriers, sediment can be filtered
from runoff before it leaves the site. These devices should be used only for sheet flow or low

concentrations of flow. Where flow occurs in greater quantities, runoff can be detained in settling
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DEVELOPING EROSION CONTROL PLANS

structures until the particles settle out. These temporary devices are called sediment traps, or for
larger areas, sediment basins. Settling structures are suitable where disturbed areas of sufficient size
drain to one location. The structure’s size is based on the contributing drainage area. Since these
structures can become quite large, sufficient area must be available to construct the facility on the/site.

These larger devices have limited application to highway construction due to right-of-way constraints.

Management of Runoff

An additional principle that should be followed is to manage only the sediment ‘and runoffftom the
site. This becomes more challenging in highway construction where ¢ff-sife drainageintercepts
roadways or where roads cross streams. When possible, runoff fromwundisturbed areas should be
diverted around disturbed areas by constructing ‘diversion berms‘and channels., Also, streams and
swales should remain uncontrolled, allowing clead water topass'through-the site. It is inefficient to
combine sediment laden runoff with cleanvrunoff before passing through filter barriers or settling
structures. With settling structures,|the storage ‘wolume becomes very large if drainage from

undisturbed areas is allowed to flow*to the stfuctute.

EROSION CONTROL PHASES

Erosion control plans should/be developed with the previously discussed principles in mind. In
addition, the plansumust address the different stages of construction. By dividing the construction
into three sepafate phases, the'selection of the erosion controls is easier, especially on larger, more
complicated projects. The three phases that the erosion control plans should address are the initial
clearing phase, the intermediate grading phase, and final stabilization of the site. The initial phase
should address the ‘perimeter controls required at the initial clearing stage to prevent sediment from
leaving thesife. " The intermediate phase should reflect the controls required during construction.
This includes the point from grubbing operations until final grade is reached. The third phase of

erosion control is the final stabilization of the site and installation of the permanent controls.
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Phase I: Perimeter Controls

This phase addresses the type and location of the initial perimeter erosion controls. Ideally, these
controls will be installed after clearing and prior to any grubbing of the site. The controls will be
located based on the natural topography of the site and the limits of construction. The purpose of
these controls is to prevent any off-site damage by minimizing sediment from leaving the site. In most
cases, these controls will remain in place throughout the construction of the project., Typical

perimeter controls include:

Filter barriers
Diversion structures

Settling structures

Filter barriers such as silt fence, straw bales, and/'brush bazriefs'are placed around the perimeter of

the site to filter out sediment from sheet flow, They are.the primary cofitrol used in this phase.

Where large amounts of sheet flow/fiom undisturbed areas(intefcept the construction limits, it may
be effective to divert this runoff around thesite, thereby minimizing the erosion and the amount of

runoff to be controlled. This is done by constructing-diversion berms and channels around the site.

When sufficiently large distutbed areas drain'to an appropriate location, settling structures may be
used to detain the runoff and settle.out’ sediment. These devices are called sediment traps and

sediment basins. Diversions may be used to channel sediment laden runoff to these structures.

Phase IT: Intermediate Controls

The most-critical and difficult phase of erosion control is the intermediate phase, especially in new
construction. [Intermediate controls are implemented as the project progresses from the grubbing
stage to thefinal grade. This is the stage of construction when earth moving activities are at a
maximum.” At this point, both the extent of exposure and the duration of exposure is greatest,

making the site most susceptible to erosion. Temporary erosion controls must be implemented in
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DEVELOPING EROSION CONTROL PLANS

incremental stages as construction progresses. In addition, some permanent structural controls such

as culverts, storm sewers, and some waterways are installed. Intermediate controls include:

Temporary slope drains

Temporary channel linings

Mulching

Temporary and permanent turf establishment
Checkdams

Settling structures

Inlet protection

When practical, turf establishment or stabilization may be performed in inetemental stages on cut and
fill slopes. As the cut or fill progresses; areas may be séeded and mulched in fifteen to twenty foot
vertical increments. This turf establishment may be temiporary or permanent. Regardless of the use

of vegetation, mulching practices should be af intégral measure in this phase.

Phase ITI: Final Controls
The last phase of erosion control consists of'the final stabilization of the site. This includes final
stabilization of the slopes and$vaterways;, stabilization of outfalls, and other disturbed areas. Most

final controls are permanent, however-some temporary controls may be used. Final controls include:

Permanent turf establishment
Channel linings

Temporary slope drains
Checkdams

Outlet protection
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Some controls may actually serve in more than one phase. For instance, filter barriers and settling
structures may control sediment from the initial phase through the final slope stabilization. Also, in
some reconstruction projects, the only erosion control phases may be the initial and final controls.
The most important factor is to ensure that each appropriate phase is considered when selecting

controls and developing erosion control plans.
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CHAPTER 4
STABILIZATION METHODS

TEMPORARY SEEDING

Temporary seeding is an effective means of preventing erosion by stabilizing denuded areas-that will
remain disturbed for periods less than one year. This is normally done by s€eding with rapid-growing

annual grasses.

Application areas for temporary seeding includeslapes that are'iot ready, for pérmanent stabilization,
areas that remain denuded for more than30-days, areas thatwill be ré-disturbed, and soil stockpiles.
In addition, other practices that require temporary stabilization are diversions, dams, sediment, traps
and basins. If vegetation is needed for more than ohe year, Permanent Seeding should be applied.
If an area is to remain denuded for more(than 14 daystor will be re-disturbed within 21 days,

Mulching without seeding should be considered.

Seedbed Preparation
If the area to be stabilized isdoosened-and provides an adequate seedbed, no further treatment is
required. If the seedbed is packed, crusted, and hard, the top layer of soil should be loosened by

discing, raking{ harrowing or other acceptable means before seeding.

For tempotary seeding, fertilizer should be applied at a rate of 680 kg/ha (600 Ibs/acre) or 7.3 kg/100
m’\(151bs/1000'square feet), using 10-10-10 (% Nitrogen - % Phosphorus - % Potash), 10-20-10
or equivalent. /S6ils which are highly acidic should be limed. Mulch should be applied as described
in the Mulching Section.
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Seeding

Selection of the proper seed mix is essential to the successful establishment of temporary vegetation.

This should be based on the particular region and season of the project. In the absence of site specific

seed information, Table 4.1 provides recommended seed mixes for the eastern United States.

Table 4.1 Temporary Seeding

Planting Dates Species ltla;:/:cgr/:)a
50/50 Mix of Annual Ryegrass 80-115
Sept. 1 - Feb. 15 (lolium multi-florum) and : (50 - 100)
Cereal (Winter) Rye (Secale cereale)
Feb. 16 - Apr. 30 Annual Ryegrass ( 6700:111050)
May 1 - Aug. 31 German-Millet (Setaria italica) 60 (50)

Source: ¥V ArDivision of Soil and Water Conservation

The seed should be evenly applied with 4 broadcast seeder, drill, cultipacker seeder, or hydroseeder.

Small grains should be planted no.more than 40 mm (1 1/2 inches) deep. Small seeds, such as

Kentucky Bluegrass, should befplanted no more than 5 mm (1/4 inch) deep. Other grasses and

legumes should be planted from/5 to 10 ‘mm (1/4 to 1/2 inches) deep.

PERMANENT SEEDING

Permanent seeding.iswused to stabilize disturbed areas after the final grade is reached and no further

disturbance of the site is anticipated for at least one year. This is accomplished with perennial grass

seed or seed mixtures.
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STABILIZATION METHODS

Seedbed Preparation
A soils test should be performed to determine proper fertilizer and lime requirements. If the test

cannot be performed, apply 4500 kg/ha (4000 Ibs/acre) of dolomitic limestone.

Apply ground limestone at the rate of 4500 kg/ha (4000 Ibs/acre) or 50 kg/100 m* (100 Ibs/1000 ft%)

where the soil is acidic or composed of heavy clays.

Fertilize at a rate of 1140 kg/ha (1000 Ibs/acre) or 12 kg/100 m? (25 1bs/1000 fi?) 0£10-10-10, 10-20-
10 or equivalent. For longer lasting fertilization, apply 680 kg/ha (600(Ibs/acre) of 10-10-10 and
during seeding disk an additional 450 kg/ha (400 Ibs/acre) of ureaform fertilizer«of at least 30-0-0.
For Legumes, 5-20-10 is the preferred fertilizer.

Apply the lime and fertilizer before seeding\and harrow ‘or'disk uniformly into the soil to a depth of
100 to 150 mm (4 to 6 inches) on slopes flatter than 3'horizontal to 1 vertical.

The soil may be insufficiently deep, taorcoarse or dehsejror of an improper pH to be suitable for
establishing vegetation. Soil conditioners including-peat, sand, vermiculite, raw manure, rotted
sawdust, and treated sewage sludge may be added to existing soils to improve their ability to support
vegetation. Ifit is determined that the soil\is\ufisuitable and cannot be improved with the use of soil

conditioners, topsoil must\be.appliedin-accordance with the Topsoiling section.

Seeding

Selection of the proper seedvmix is essential to the successful establishment of vegetation, particularly
with permanent vegetation. The selection should be based on the particular region and season of the
project. Referto\information available from the particular State or locality where the site is located.

In'the absence of site specific seed information, Table 4.2 provides recommended seed mixes.
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Table 4.2 Recommended Perennial Seed Mixtures, kg/ha (Ibs/ac)

Mountain Piedmont Coastal Plain
Region Region Area
Minimum Care Lawn 230-280 kg 200-230 kg 200-230 kg
(200-250 Ibs) (175-200 Ibs) (175-200 1bs)
Kentucky 31 or 90-100% 95-100%
Turf-Type Tall Fescue
Improved Perennial 0-10% 0-5%
Ryegrass
Kentucky Bluegrass 0-10% 0-5%
High-Maintenance 140 kg 230-280 kg 230-280:kg
Lawn (125 bs) (200-250'1bs) (200-250.1bs)
General Slope
(3Hor:1Vert or less)
Kentucky 31 Fescue 145 kg (128bs) | 145 kg (128 Ibs) 145 kg (128 Ibs)
Redtop Grass 2kg 'lbs)| 2kg  (21bs) 2kg (2 Ibs)
Seasonal Nurse Crop 23 kg (201bs) [\23 kg  (20:bs) 23 kg (20 Ibs)
170 kg (150 1bs) | 170 kg ~(1601bs) 170 kg (150 Ibs)

Low-Maintenance Slope
(Steeper than 3Hor:1Vert)
Kentucky 31 Fescue

123 kg (1084bs) [123 kg (108 Ibs) [ 105-123 kg  (93-108 Ibs)

Redtop Grass 2 kg 2Ibs)| 2kg (2 Ibs) 0-17 kg (0-15 Ibs)
Seasonal Nurse Crop 23 kg~ 201bs)|{ 23kg (201bs) 2kg (2 Ibs)
Crown Vetch 23 kg\./(201bs)| 23kg (201bs) 23 kg (20 Ibs)
Sericea Lespedeza - - - - 23 kg (20 Ibs)

171 kg (1501bs)|171 kg (150 Ibs) 170 kg (150 1bs)

Source: VA Division of Soil and Water Conservation

The $eed should be'evenly applied with a broadcast seeder, drill, cultipacker seeder or hydroseeder.
Small seeds, such as Kentucky Bluegrass, should be planted no more than 5 mm (1/4 inch) deep.
Other grasses and legumes should be planted from 5 to 10 mm (1/4 to 1/2 inches) deep. All
permanent seeding should be mulched immediately upon completion of seed application (see
Mulching).
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STABILIZATION METHODS

SODDING

Use of sod is an effective means of providing immediate permanent turf establishment to disturbed
areas. This is especially applicable in drainage swales, residential and other areas of aesthetic
concern, and around drop inlets. Although the costs are somewhat higher, the advantage:of sod is

the immediate stabilization and low risk of failure during establishment of the vegetation.

Site Preparation
A soils test should be performed to determine proper fertilizer and limé requirements! JIf there is

insufficient time for a soils test, fertilizer and lime should be applied as.follows:

Apply ground limestone at the rate of 4500 kg/ha (4000 Ibs/gcre) 'or 50 kg/100 m? (100 1bs/1000 fi%)
where the soil is acidic or composed of heavy, clays. Apply 1140 kg/ha (1000 lbs/acre) or 12 kg/100
m” (25 1bs/1000 £%) of 10-10-10 fertilizér uniformly and'mix in the top 75 mm (3 inches) of soil with

the required lime.

Installation

Lightly irrigate the soil immediately before™laying the sod during periods of excessively high
temperatures. Lay the first row of sod in‘a straight line with subsequent rows placed parallel to and
tightly wedged against(€ach.other ~Stagger lateral joints to promote more uniform growth and
strength. Insure that the'sod is not stretched or overlapped and that all joints are butted tight in order

to prevent voids which would ‘cause air drying of the roots.

On sloping areas where-€rosion may occur, lay the sod with the long edges parallel to the contour and
with'staggered joints. Secure the sod by tamping and pegging or other approved methods. Water
the sod immediately after rolling or tamping until the underside of the new sod pad and soil surface

below the sod are thoroughly wet. The entire operation should be complete within eight hours.
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Maintenance

Water daily or as often as necessary during the first week and in sufficient quantity to maintain moist
soil conditions to a depth of 100 mm (4 inches). This should be timed around the heat of the day to
prevent wilting. After the first week, water the sod as necessary to maintain adequate moisture and
insure establishment. The first mowing should not be attempted until the sod is firmly rooted 2'< 3
weeks). No more than 1/3 of the grass leaf should be removed during the cutting. Maintain.thé grass
height between 50 and 75 mm (2 and 3 inches).

Specifications

1. Class of turfgrass sod should be State Certified or State approved sod!

2. Sod should be machine cut at a uniform soil thickness of 20 mm (3/4inches), plus or
minus 5 mm (1/4 inch), at time of cutting. This"does not intlude top growth and
thatch.

3. Sod should not be harvested or transplanted, when th€ moisture content (excessively
dry or wet) may adversely, affect its survival.

4, Sod should be harvested, delivered and installéd'within a period of 36 hours. Sod not
transplanted within this\pefiéd should be' inspected and approved prior to its

installation.

TOPSOILING
Topsoiling is the,placement of a surface layer of soil enriched in organic matter over a prepared
subsoil priof'to the establishment of vegetation. The purpose is to provide a suitable growth medium

for final'stabilization ofthe site with vegetation.

Topsoiling isused'when the existing soil is unsuitable for establishing vegetation due to acidity, lack

of nutrients; texture, presence of toxic substances, or other conditions that cannot be remedied with
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STABILIZATION METHODS

soil additives. Topsoiling is also used when the soil material is too shallow to support root growth.

- Topsoiling is not recommended on slopes steeper than 2 horizontal to 1 vertical.

Site Preparation

If the subsoil is highly acidic or composed of heavy clays, ground limestone should be addéd af a rate
based on soil tests or 9100 - 18,000 kg/ha (8000 - 16,000 Ibs/acre) or 100 - 200 kg/100.m>(200-400
Ibs/ 1000 £t?). Prior to dumping and spreading the topsoil, the subsoil (with limestore if it is required)
should be loosened by discing or scarifying to a depth of at least 75 mm (3 inehes). This will'ensure

bonding of the topsoil to the subsoil.

Application

The topsoil should be uniformly distributed over the subsgil'to/a minimum compacted depth of 50
mm (2 inches) on slopes steeper than.3 hotizontal to I\ vertical arid 100 mm (4 inches) on flatter
slopes. The topsoil should not be placedwhile in a'frozen or muddy condition, when the subsoil is
excessively wet, frozen or in a condition that is dettimentalto proper grading or seedbed preparation.
The final surface should be prepared so that any irregularities-are corrected and depressions and water
pockets do not form. If the topsoil has been treated with'soil sterilants, it should not be placed until

the toxic substances have dissipated.

MULCHING

Mulching is a;method of temporary stabilization where various materials are applied to disturbed or
exposed-surfaces, “This is one of the most important methods of erosion control because it can
prevent erosion fiom occurring from the start. Mulching protects the soil from the rainfall impact and
overland flow, Mulch also promotes the growth of vegetation by protecting the seed and fostering
germination. The materials are most commonly organic but synthetic or chemical materials are also

used.
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Temporary and permanent seeding should be mulched immediately after applying the seed. Extremely
sensitive areas can be mulched at the end of a days operations or within 3 days of the disturbance.
The NPDES regulations require that an area may not be left disturbed more than 14 days (see Chapter
2 and Appendix A). Mulching is an excellent way of providing temporary stabilization. Stockpiles

should be mulched to prevent erosion if they will be undisturbed for long periods.

In highway construction, slopes should be mulched as grading operations proceed. This 1s done as
an intermediate control. Also, if the timing of grading operations does not/allow vegetétion
establishment due to seasonal constraints, Mulch can be applied to stabilize the slopes until-seasonal

conditions improve and the timing is right for permanent stabilization.

Materials

Mulches
Hay and Straw:
Straw is the most ¢commion and one ‘of the most efféctive methods of mulching, usually
used in conjunction with seeding. The straw. should come from wheat or oats and be
free of troublesome weed seeds. Hay.may be used where weeds are not considered
a problem. The method of application for both is by hand or machine. Both straw

and hay shouldbe anchored\to’prevent it from being windblown.

Fiber Muleh (Hydraulic):
Fiber mulch.is\composed of wood cellulose or grass straw cellulose fibers used in
hydroseeding Operations and is applied as part of the slurry. The fibers do not require
tacking.,  Although it provides excellent seed soil contact, it does not provide
sufficient protection to highly erodible soils. It is not recommended during the dry

summer months or as a late fall mulch cover.

28



STABILIZATION METHODS

Mulch Anchoring

Mechanical Methods
A mulch anchoring tool, or crimper, is a mechanical method of anchoring straw. A tracter
drawn device is driven over the surface immediately after spreading the mulch. This{dévice

punches the straw into the ground.

Fiber Mulch
Fiber mulch described above is suitable for anchoring straw. Thefiber mulch is dpplied with

a hydroseeder at a rate of 570 to 850 kg/ha (500 to 750 Ibs/acre)over the sttaw or hay mulch.

Seil binders (tackifiers)

Soil binders and chemical mulches are available.as spray-on materials to stabilize and protect the soil
surface. They are used alone or in conjunétion with fiber mulches or straw. Although they stabilize
the soil, they do not insulate it\of*retain the moisture ds organic mulches do. They typically

decompose in 60 to 90 days. Some exdamples'are:
Emulsified asphalt
Nonasphaltic etulsion

Polyvinyl acetate
Actylic copolymers
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EROSION CONTROL BLANKETS AND MATTING
Organic

Wood Fiber (Excelsior)
Curled wood mat consists of curled wood with wood fibers, 80 percent of which are 150 mm
(6 inches) or longer, with a consistent thickness and an even distribution of fiber)over the
entire mat. The top side of the mat is covered with a biodegradable plastic mesh. The'tat
is placed in the channel or on the slope parallel to the direction of flow and secured with

staples and check slots. This is applied immediately after seeding operations.

Jute net
Jute net consists of jute yarn, approximately 5 mm (1/4 inch) in diameter, Woven into a net
with openings that are approximately*10'by 20 mm\(3/8 by 3/4"inch). The jute net is loosely
laid in the channel parallel to the/direction of flow.” The net'is secured with staples and check
slots at intervals along theychannel. Placement, of the-jute net is done immediately after

seeding operations.

Coconut Coir Fiber
Coconut blankets are{constructéd ‘of‘biodegradable coconut fibers that resist decay for five
to ten years to proyidelong, temporary erosion control protection. The materials are often
encased inUV stabilized netstand sometimes have a composite, polypropylene structure to
provide~permanent.turf*reinforcement. These materials are best used for waterway

stabilization and:slopes that require longer periods to stabilize.

Synthetic
Unlike organic;mats and blankets, synthetic mats are constructed from non-biodegradable materials
and remain in place for many years. Although they are permanent in nature, they are classified as

temporary measures since one purpose is for the establishment of vegetation. They are generally
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classified into two categories: Turf Reinforcement Mats (TRM's) and Erosion Control and

Revegetation Mats (ECRM's).

Turf Reinforcement Mats (TRM)
TRM's are three dimensional polymer nettings or monofilaments formed into a mat{_They
have sufficient thickness (> 13 mm or 0.5 inch) and void space (>90%) to allow.for soil filling
and retention. The mat acts as a traditional mat to protect the seed and increase“germination:
Asthe turfestablishes, the mat remains in place as part of the root structure, Thig-gives the

established turf a higher strength and resistance to erosion.

LErosion Control and Revegetation Mats (ECRM)
ECRM's are composed of continuous monofilaments'bound.by heat fusion or stitched
between nettings. They are thinnerthan TRM's and do not have the void space to allow for

filling of soil. They act as a permanent mulch\and allow vegetation to grow through the mat.

TYPES OF VEGETATION"

Annual Grasses
Annual grasses are quick t0"germinate and provide the fastest ground cover of any group of plants.
They are useful for, gnick, temporary cover or as nurse crops for slower-growing perennials.

Common examples are anpualryegrass, oats, and barley.

Winter Rye
Wintertye'is usually superior to other winter annuals (wheat, oats, crimson clover, etc.) for
bothiteémporary seeding and as a nurse crop in perennial mixtures. It has more cold-hardiness
than other annuals and will germinate and grow at lower temperatures. By maturing eatly,

it offers less competition during the late spring period, a critical time in establishment of
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perennial species. Rye grain germinates quickly and is tolerant of poor soils. Including rye
grain in fall seeded mixtures is almost always advantageous, but it is particularly helpful on
difficult soils and erodible slopes or when seeding is late. Because overly thick stands of rye
grain will suppress the growth of perennial seedlings, limit seeding to the suggested level.
About 55 kg/ha (50 Ib/acre) is the maximum for this purpose, and where lush growth,is
expected, that rate should either be cut in half, or rye grain should be eliminated.ftom the

mixture,

Annual Ryegrass
Unlike winter rye, annual ryegrass is not recommended in areas where ‘permanent vegetation
will eventually be established. It may be used as temporary vegetation. (It'provides dense
cover quickly, but may be more harmful than beneficial ih\areas that ate to be permanently
stabilized. Annual ryegrass is highly competitive, and fjincluded in mixtures, it crowds out
most other species before it matures.inlate spring‘or.early suminer;leaving little or no lasting
cover. It can be effective a§ a,temporary seeding, but, if allowed to mature, the seed
volunteers and seriously| interferes with subsequent efforts to establish permanent cover.

Winter rye is preferable in most-applications.

German Millet
German millet is a fine~stemmed Sumhmer annual, useful for temporary seeding as a nurse crop
and for tacking mulch/ It is better adapted to sandy soils than are the Sudangrasses. Normal
seeding dates are between thelast frost in spring and the middle of August.

Sudangrass
Like German niillet, Sudangrass is useful for temporary seeding and as a nurse crop, but it is
adapted'towsoils higher in clay content. Only small-stemmed varieties of Sudangrass should
be used. -Seed for common Sudangrass is not always available, but other small-stemmed types

may be used, such as the hybrid Trudan. The coarse-stemmed sorghum-Sudangrass hybrids
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are not satisfactory as nurse plants and are not appropriate for erosion control. Seeding dates

are similar to those for German millet.

Annual Lespedeza

Annual lespedeza is a warm-season, self-reseeding annual legume that is tolerant\of low
fertility and is adapted to climate and most soils. It is an excellent nurse crop.in the spring,
filling in weak or spotty stands the first season without suppressing the perennial seedlings:
It is often seeded with scirocco lespedeza. Annual lespedeza can healdamaged areas.in the
perennial cover for several years after initial establishment. Two vatieti€s of annualjlespedeza
are generally available: Kobe and Korean. Kobe is superioron sandy soil§ and generally
preferable in the Coastal Plain. Korean is better in the moUntains as the seeds mature earlier.
The preferred seeding dates for lespedeza‘are in late' winter to eatly spring. It can be mixed
with fall seedings, in which case, sonte, seeds remain dormant over the winter and germinate
the following spring. Howevet, it is more effective to overseed with lespedeza in February

or March.

Perennial Grasses

Perennial grasses develop slower than annuals and\require more moisture and soil. Seedlings do not

compete well in mixtures with ‘anrual grasses._ Some commonly used perennial grasses are red fescue,

tall fescue, and perennial tyegrass. Cool-season perennial produce most of their growth during the

spring and fall and\are generally more\cold-hardy than most warm-season species.

Tall Fescue

Tall fescue, ‘a cool-season grass, is one of the most widely used species for erosion control.
It is well~adapted to all but the most droughty soils in the Coastal Plain regions. It thrives in
full'san to'partial shade and is easy to establish. If seeded in the fall, it provides stabilization
early in the first growing season. Because of tall fescue's bunchy growth habit, it is best used

in mixture. It does not fill in well where areas are damaged by disease or weather; however,
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short rhizomes enable individual plants to expand substantially in thin stands. It is adapted
to both high and low maintenance uses, tolerating frequent mowing or no mowing at all.
Liberal amounts of fertilizer and proper liming are essential for prompt establishment of tall

fescue, but once firmly in place it can tolerate minimal maintenance almost indefinitely.

Kentucky Bluegrass
Kentucky bluegrass is the dominant lawn grass in the Mountains and Upper Piedmont regions
of the Eastern United States. It has higher lime and fertility requirements than the other
perennial grasses. Bluegrass spreads by strong rhizomes and, where adapted, is an-excellent

soil stabilizer, readily filling in damaged spots.

Redtop
Redtop is a tough, cool-season perennial grass tolerant.of infertile, droughty, somewhat acid

soils. It can be a useful component of mixtures on dry, stony slopes in mountainous regions.

Warm season perennials initiate growth later in"the spring than cool-season species and experience
their greatest growth during the hot summer'months. Most'species thrive only in the Coastal Plain

areas and are not generally used in the mountains.

Bermudagrass
Bermudagrass isan aggressive, sod-forming, warm-season perennial adapted to a wide range
of well-drained)to excessively, drained soils throughout the eastern Piedmont and Coastal
Plain. Itis very drought-resistant, has considerable salt tolerance, and can be very useful for

erosion‘controlyparticularly on deep sands and near the coast. It is not shade tolerant.
Common"Bermudagrass should be used with extreme care because it spreads quickly to

croplands; gardens, and landscape plantings. It is difficult to control and almost impossible

to eradicate.
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STABILIZATION METHODS

Common Bermudagrass is normally seeded in late spring using hulled seed. Unhulled seed
may be used in fall-seeded mixtures because it lies dormant over winter and germinates in the
spring. Hybrid varieties are planted in early spring while soil moisture is still adequate. They

may be planted later if water is available for irrigation.

Centipedegrass
Centipedegrass is adapted to well-drained, medium to coarse-textured soils in the.eastern
Piedmont and Coastal Plain. Generally used as a low to moderate-maintenance turf; it is
tolerant of infertile, low pH soils, heat, drought, and cold. Afsericus problem with the
centipedegrass is its slow growth rate. Also, when grown on dry.sands, irrigation is required
to avoid severe pest injury. It is not tolerant to traffic of cempaction., It can be established
from seed or sprigs, but a nurse crop must be used togprovide initial,erosion control. The best

planting months are March through July.

Legumes
Legumes are a type of vegetation that has the ability.to make its own nitrogen which is a valuable
addition to infertile soils. They may beplanted alone‘of in combination with grasses. Legume seed

must be coated (inoculated) with the correct.bacteria immediately before seeding.

Crown Vetch
Crown vetchiis/a deep-rootedy perennial legume with spreading rootstocks, adapted to the
Mountdin region and-the cool slopes in the Piedmont. It is useful on steep slopes and rocky
areasithat are to'be left unmowed. Crown vetch requires a specific Rhizobium inoculant. It

can be seeded'in the spring or fall. Crown vetch does not respond well to mowing.

Sericea Lespedeza
Sericea lespedeza is a deep-rooted, drought-resistant perennial legume, adapted to all but the

poorly drained soils. It is long-lived, tolerant of low fertility soils, and pest free, and it fixes
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nitrogen. It can be a valuable component in most low maintenance mixtures. Sericea is a
slow starter and should not be expected to contribute much to the prevention of erosion the
first year; however, it strengthens rapidly and persists indefinitely on suitable sites. Seedings
that include sericea require mulch and should include nurse plants such as German millet,
Sudangrass, or annual lespedeza. Scarified, or roughened seed should be used for spring
seeding of sericea because it germinates more readily. Unscarified seed is recommended for
fall-seed mixtures because many of the seeds will lie dormant over winter and gefminate early
the next spring. Sericea does not tolerate frequent mowing and may be considered unsightly

because the old top growth breaks down slowly.
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CHAPTER 5
STRUCTURAL EROSION CONTROL MEASURES

CHECK DAMS

A check dam is a small, temporary obstruction in a ditch or waterway used"to"prevent ¢rosion by
reducing the velocity of flow. A dam placed in the ditch or channel causes water to pond behind the
structure thereby reducing the velocity and force acting on the soil orlining. Although some bed
material may be deposited behind the structure, check dams do net functien\as sediment trapping

devices, and should not be used as such.

Check dams are most commonly constructed of loosewrock riprapand sometimes logs or compacted
earth. Silt fence or straw bales'should not be uwsed as‘substitutes for checkdams due to stability
problems, however these materials may be ised'in swales 'with very low flows to filter runoff (see Silt

Fence and Straw Bales).

Check dams can be used-in ‘temporary ‘ditches constructed during grading operations where a
permanent lining is not'feasible. They may also be used in temporary or permanent ditches while
vegetation is being established or before the permanent lining has been constructed. In general, check

dams should not be used in stréams as a temporary erosion control device.

Design
A standard checkidam is 0.6 meters (2.0 feet) high with a 1.2 meter (4.0 feet) base and 2 horizontal
to 1 vertical‘side slopes. The center of the crest is typically 150 mm (6 inches) below the sides of the

crest. These dimensions may be modified based on the individual needs and for larger flows.

43



Riprap
Dgy = 150mm (6 1n.)

l

600 mm ((24)In.) Max. helght

vV DITCH

Riprap
Dgg = 150mm (6 1n.)

1

T

X
> Yy,
.'\Q'

ot YA

WV,

TRAPEZOIDAL DITCH

Figure 5.1 Check Dam Cross Section
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STRUCTURAL EROSION CONTROL MEASURES

The spacing between structures is dependent on the héight of the check dam, the grade of the
waterway and the desired length of the backwater effect. In order to protect the channel between the
check dams, the devices should be spaced such that the elevation of the toe of the upstream check
dam is equal to the elevation of the crest of the downstream check dam (see Figure 5.2). Table(5.1
gives the required spacing for a 0.6 meter (2.0 foot) high structure for various channel slopes../On
steeper slopes, the ponding of water will not extend as far upstream as on flatter slopes._For this

reason, check dams are not effective on steep slopes.

L = The .distance‘such that points
A and B are/of equal'elevation

SPACING, BETWEEN CHECK DAMS

Figure 5.2%Spacing Between Check Dams Source: VA SWCC

Checkdams may be designed'for site specific applications if necessary. For site specific designs, the
size orheight of the strueture and the spacing will vary. The device should be sized to pass the two
year \storm without, overtopping the roadway or side slopes of the ditch. A weir equation can be used
to determinethe depth of flow over the structure if necessary. The spacing is determined based on

the height and slope of the channel.
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Table 5.1 Spacing for a Standard Check Dam (0.6 meter (2.0 ft) high)

Ditch Grade Check Dam Spacing
0.02 m/m (ft/ft) 23 m (75 ft)
0.03 m/m (ft/ft) 15 m (50 ft)
0.04 m/m (f/ft) 12 m (40 ft)
0.05 m/m (ft/ft) 9 m (30 ft)
0.06 m/m (ft/ft) 8 m (25 ft)
Construction
1. Place stone in locations as shown ‘in the plan onda filter fabrie-foundation.

2. Unless different dimensions are specified, the‘base of the check dam should be 1.2
meters (4 feet) wide with:2sherizontal to I'yertical side slopes. The maximum height
of the check dam should be 0.6 meters (2 feet)with the center 150 mm (6 inches)
below the sides of the*dam.

3. The spacing of the checkdams should“be as specified in the plan or such that the
elevation of the toe of the upstream chéck dam is equal to the elevation of the crest

of the downstreain check dam.

Maintenance

Checkdams shouldbe.inspected after rainfall to ensure proper functioning. Large flows can cause
sediment accumulation, wash-outs, or damage to the filter material. The overflow areas and toe of
the check dam are especially susceptible to erosion. These areas should be stabilized immediately if
any damage has oceyrred. Also, any displaced stones should be replaced. Remove and properly
dispose of sediment when it has accumulated half way up the dam height or it interferes with the

performanceé of the structure.

46



STRUCTURAL EROSION CONTROL MEASURES

DIVERSIONS

Diversions are measures used on a temporary or permanent basis to divert water around an area that
is either under construction, being stabilized, or prone to erosion. This is accomplished by
constructing channels, berms, or temporary culverts. Specific applications include divertingrunoff
around a large denuded area as a perimeter control, diverting runoff around a eut\slope as-a

temporary or permanent measure, and diverting concentrated flows for culvert installations:

As a perimeter control, channels and/or berms may be constructed above a large disturbed area to
better manage the runoff from the site. These serve two purposes. Firsty the amount of runoff over
the disturbed area is reduced, thereby reducing the.erosion potential. Secondly; clean water can be
separated from the sediment laden water and can be.passed thirough the site. These devices minimize
the water to be managed and the erosion,control measures are less stressed by the volume of water.
This is an important principle in developing erosionicontrol plans™ Diversions may also be used to

direct the sediment laden water to.a specific control such.as a'sediment trap or basin.

Another specific use of a diversion is to’keep water off.cut slopes. This is achieved by constructing
a channel and/or berm above the(top of the gut'slope and conveying it to a stable outfall. This may
be done as a temporary measure-while yegetation is being established or as a permanent measure to

remain in place after the slope has beernstabilized.

Diversions are also used durifig culvert installations where water must be temporarily diverted around
the construction area. /This diversion can be performed with construction of a stable channel or with

the use.of a temporary-culvert.

Design
In designing diversions, the channel must provide an adequate cross section and a stable lining.

Detailed design procedures are available in FHWA's Hydraulic Engineering Circular Number 15,
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Figure 5.3 Diversion Channel and Berm
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STRUCTURAL EROSION CONTROL MEASURES

\>

FliiSlope

Original Ground
D
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_ v b
Note: Ditch should be seeded D
and protected) with varles >

temporary Jlining.

CROSS SECTION

Figure 5.4 Diversion Channel and Berm
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Figure 5.5 Diversion for Culvert Installation

50




STRUCTURAL EROSION CONTROL MEASURES

"Design of Stable Channels with Flexible Linings." These procedures have been automated for the
microcomputer in the program HYCHL which is part of the HYDRAIN computer package. As a
temporary measure, the two year design frequency storm should be used to size the structure and
check the stability of the lining. As a permanent measure, the minimum design flow should be thé ten
year storm, however, a larger recurrence interval may be required based on a risk evaluation_of the

consequences of failure.

For culvert installations, the temporary culvert should be sized for the twoyyear storm using the
FHWA procedures in Hydraulic Design Series Number 5, "Hydraulic Design of Highway Culverts."
A temporary channel sized for the two year storm may also be used with-tiprap of\plastic as a lining

material.

Construction

Diversion channels for perimeter controls should be'constructethafter the area has been cleared but
before grubbing and grading operatiofis begin. The material éxcavated for the temporary channel can
be used as a berm on the side of the chanhel, “Fhe bermsshould be immediately seeded with temporary
vegetation and mulched. The channéli should be immediately lined with the appropriate lining

material.

For culvert installations, the temporarydiversion channel should be excavated as designed, leaving
plugs at both ends.\Fer'riprap linings, filter fabric should be installed before the riprap is placed. If
a plastic lining is used, the laps,should run transverse to the flow direction and should overlap at least
0.6 meters (2.feet). Check slots should be placed every 8 meters (25 feet). These are 150 mm (6
inch)sslots dug perpendicular to the direction of flow. The material is folded and tucked into the slot.
Qutside edges should be secured at the top of the channel with compacted earth. When the liner
installation i§.complete, remove the plugs at both ends (downstream first) and divert the flow into the
diversion with sandbags. After the installation of the permanent drainage structure is complete,

replug the diversion, salvage the diversion lining, and backfill in the channel.
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Maintenance
The channel should be inspected periodically and after e\}ery rainfall to ensure proper functioning.
Any damage in the lining should be repaired or revegetated. All debris should be removed and

properly disposed of to provide adequate flow conveyance.

TEMPORARY SLOPE DRAIN

A temporary slope drain is a flexible or rigid conduit used to effectively transport runoff*down
disturbed slopes. These are temporary measures that are used during grading operationsjuntil the
permanent drainage structures are installed, and until the slopes are permanently stabilized. The pipe
material is typically corrugated plastic or flexible tubing. For flatter, shorter slopes, a polyethylene

lined channel is sometimes used.

2N
RN ety
NN
NN !
Temporary Berms NN - ‘Extend drain’ as required
Metal End Section : N to coincide with height of

embankment.

Temporary Slope Drain

Toe of Fill

—~
..
—

Loose Riprap

ELEVATION VIEW

Figure 5.6 Temporary Slope Drain
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STRUCTURAL EROSION CONTROL MEASURES

Design

Temporary slope drains should be designed to adequately convey runoff for a two year frequency
storm. Both the size and the spacing can be determined based on the contributing drainage area.
Table 5.2 below provides estimates of the pipe diameter based on drainage areas. Drains are spaced
at intervals corresponding to the specified drainage areas. For larger drainage areas and'Critical

locations, the drains should be sized on an individual basis using FHWA culvert design procedures:

Table 5.2 Slope Drain Sizes

Contributing Drainage Area Pipe Diameter
0.2 ha (0.5 ac) 300 mm,(12 inch)
0.6 ha (1.5 ac) 450'mm (18 inch)
1.4 ha (3.5 ac) 600 mm'(24-inch)

Slope drains should be constructed in conjunetion with diversion berms such that the berms are not
overtopped (see Diversions). At the pipeinlet, the top of the berm should be a minimum of 300 mm
(12 inches) higher than the top of the pipe. The entrance should be constructed of a standard flared
end section or a Tee section if,designedproperly. The entrance should be placed in a 150 mm (6

inches) minimum depressed sump.

The outlet of the slope drain miust be protected with a riprap apron (see Outlet Protection). If the
slope drain is"draining a disturbed area and sufficient right-of-way is available, the drain may empty

into a sediment trap (seée Sediment Trap).

Construction
1. Place slope drains on undisturbed or well-compacted fill at sites specified in the plans.
2. Place the entrance of the drain in a 150 mm (6 inch) sump at the top of the slope.
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Hand tamp the soil under and around the entrance in 150 mm (6 inch) lifts.

Fill and compact soil 300 mm (12 inches) over the top of the entrance.

Use watertight fittings at all slope drain connections.

Securely fasten pipe sections with grommets or stakes at 3 m (10 foot) spacings.

Extend the drain beyond the toe of the slope and provide riprap outlet protection.

© N v kW

Construct the diversion berm 300 mm (12 inches) above the top of the pipe‘at the

pipe entrance. Compact and stabilize the berm.

Maintenance ,

Slope drains should be inspected weekly and after every rainfall to ensure proper functioning. Any
erosion of the slope, berm, or outlet should be repaired and stabilized immediately. ‘After the slope
has been permanently stabilized and the permanent drainage system has’been installed, the drains may

be removed and the remaining disturbed areasshould be stabilized.

OUTLET PROTECTION

Outlet protection is used as a temporary Or permanent measure to prevent erosion at the outlet of
structures. The most common material usedis\rock riprap. Other possible materials are broken
concrete or gabions. In somé instances, of Tower velocities, synthetic materials may be used in
conjunction with vegetation./ Where.extremely high velocities occur or where pipe diameters are

larger than 900 to°\1200 mm (36 to 48.inches), outlet energy dissipators should be constructed.

Design

The design of outlet protection involves determining the size of riprap and the dimensions of the
apron, The apron dimensions include the width at the downstream section and the length of the apron
as'shownsinFigufe 5.7. The procedures included in this manual are based on a method developed
by the Soil Conservation Service (SCS) for low tailwater conditions. This method provides

conservative results for apron conditions. Alternative procedures can be found in the FHWA
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publication, Hydraulic Engineering Circular Number 14, "Hydraulic Design of Energy Dissipators for
Culverts and Channels." The HEC-14 procedures for riprap basins should be used for pipes larger
than 900 mm to 1200 mm (36 inches to 48 inches).
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Figure 5.7 Outlet Protection
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Qutlet Protection Design Procedures

Step 1:

Step 2:

Step 3:

Based on the pipe diameter and discharge, determine the median stone size

(Ds,) and length of apron, L,, from Figure 5.8.

When the pipe discharges directly into a well-defined channel, the/apron
should extend across the channel bottom and up the channel‘banks to an
elevation one foot above the maximum tailwater depth or'to the top of the

bank, whichever is less.

If the pipe discharges onto a flat area with no'defined chafinel, the width of
the upstream end of the apron should be thfee times the.diameter of the outlet
pipe. The downstream end/of the apron’should be equal to the pipe diameter
plus the length of the'apron.

The bottont’grade of the apron should\be constructed on a flat grade (0%).
The invert of thedpron should be,equal to the invert of the receiving channel.
If the pipe discharges into a well-defined channel, the side slopes should be no

steeper than 2+horizontal to 1 vertical.
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ENERGY DISSIPATORS

Energy dissipators are permanent structural devices used to reduce high velocities at the outlet of
pipes to prevent scouring. These are warranted on steep slopes and high flows where outlet
protection will not suffice. Many types of dissipators are available for various flow conditions. The
more common types are illustrated in Figure 5.9. The application and design of these structufes are

detailed in FHWA's Hydraulic Engineering Circular Number 14, "Hydraulic Design(of, Energy

Dissipators for Culverts and Channels."

HYDRAULIC JUMP

FORCED HYDRAULIC JUMP

IMPACT BASIN

RIPRAP BASIN

STILLING WELL

Figure 5.9 Types of Energy Dissipators
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The fence'is

STRUCTURAL EROSION CONTROL MEASURES

most common type of perimeter control used to remove sediment before the runoff leaves the site.

A silt fence is a temporary barrier used to filter sediment from sheet flow. This barrier can also cause
constructed with a synthetic filter fabric mounted on posts and embedded in the ground. Thisis the
Silt fence is commonly placed at the toe of fills and along the edge of waterways to trap sediment
before it enters the waterway (see Figure 5.10). Silt fence is not intended for use in(ditches and
swales where concentrated flows can exceed 0.03 m*/s (1 cfs). It may be used in niinor'ditches and

SILT FENCE

water to pond behind the fence thereby promoting deposition of the sediment.
swales.
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Figure 5.11 Silt Fence as a Perimeter Control
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Design

No formal design is required for silt fence. The contributing area for sheet flow applications should
not exceed 0.3 hectare per 100 meters (1/4 acre per 100 feet) of fence. Ponding water should be
limited to a height of 460 mm (1.5 feet). In swale or ditch applications, the two year discharge should
be checked to see that it does not exceed 0.03 m¥s (1 cfs). Table 5.3 provides guidelines for limiting

slope length based on slope.

Table 5.3 Maximum Slope Lengths for Silt Fence

Slope (%) 460 mm (18 in) Fence 760 mm (30,in) Fence

2 (or less) 75 m (250 ft) 150'm (500-t)
5 30 m (100 ) 75 m.(250 ft)
10 15 m (50 f) 45 m (150 f)
15 10'm (35 f1) 30 m (100 ft)
20 8 m (25°R) 21 m (70 )
25 6.n. (20 ft) 17 m (55 &)
30 5m (15 1) 14 m (45 fi)
35 San(15 fi) 12 m (40 ft)
40 Sm (15 ft) 10 m (35 fi)
45 3m (10 ft) 9m (30 ft)
50 3m (10 ft) 8 m (25 ft)
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Construction

1.

Maintenance

STRUCTURAL EROSION CONTROL MEASURES

Construct the silt fence barrier of standard strength or extra strength synthetic filter
fabrics.

Ensure that the height of the silt fence does not exceed 900 mm (36 inches) above
the ground surface.

Construct the filter fabric from a continuous roll cut to the length of.the barrier to
avoid joints. When joints are necessary, securely fasten the filter cloth onlyl atya
support post with overlap to the next post.

Place posts at a spacing not to exceed 1.8 meters (6 feet). If wire mésh backing is
used, posts may be placed at a maximum 3 meters (10.feet) spacing.

Excavate a trench approximately 100 mm (4 inches) wide and }00\unm (4 inches) deep
along the line of posts and upslope of the barrier.

Staple or wire the filter fabric\directly to'the posts. Extend the filter fabric 200 mm
(8 inches) into the trench.

Backfill the trench and compact the soil oyer the filter fabric.

Silt fence should be inspected for damage weekly and after rainfall. Common failures are tearing,

undermining, and collapsing ¢ Any damaged fence should be repaired immediately. Accumulated

sediment should be removed-and properly disposed of before the next rainfall. When the disturbed

areas have been properly stabilized, the fence may be removed and any remaining areas stabilized.
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STRAW BALES

Straw bales are temporary measures used to filter sediment from runoff in sheet flow applications.
Straw bales are recommended only for applications of short duration, usually less than 3 months, due

to the tendency to degrade quickly.
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Existing ground
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— - -
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| ELEVATION

L '~'-'=._ Butt bales
. > / together

2m+/=
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each bale . ~m_—~ Runoff

PLAN

Toe of slope

fe e e s e e eV e LA

INSTALLATION OF A STRAW BALE (HAY BALE) BARRIER
AT TOE OF FILL

Figure 5.13 Straw Bale as a Perimeter Control
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Design

No formal design is required for straw bales, however, the contributing drainage area for sheetflow
applications generally should not exceed 0.3 hectare per 100 meters (1/4 acre per 100 feet) of bales.
Ponding water should be limited to a height of 460 mm (1.5 feet). In swale or ditch applications; the
two year discharge should be checked to see that it does not exceed 0.03 m’/s (1 cfs). yTable 5.4
provides guidelines for limiting slope length based on slope.

Table 5.4 Maximum Slope Lengths for Straw Bales

Slope (%) Slope Length

2 (or less) 75 m (250-ft)
5 30 nf (100 £t)
10 15'm (50 ft)
15 10 m'@35-4)
20 8 m (25 ft)
25 6 m (20 ft)
30 5m (15 f)
35 5m (15 ft)
40 5m (15 ft)
45 3 m (10 ft)
50 3m (10 )
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Construction

1. Place bales in a single row, lengthwise on the contour with ends of adjacent bales
tightly abutting one another.

2. Use bales that are either wire-bound or string-tied. Install straw bales so that bindings
are oriented around the sides rather than along the tops and bottoms of the bales'(in
order to prevent deterioration of the bindings).

3. Entrench and backfill the barrier. Excavate a trench the width of the bale and the
length of the proposed barrier to a minimum 100 mm (4 inch) depthe~ After the bales
are staked and gaps between the bales have been chinked with, straw, backfill\the
excavated soil against the barrier.

4, Securely anchor each bale with at least two stakes or rebars driven through the bale.
Drive the first stake in each bale toward the preyiously laid bale to force the bales

together. Drive the stakes or rebarsayminimum(300 mm (12 inches) into the ground.

Secure each. bale with ot least 2 stakes

Bales shdli be Installed\in trenches
Existing ground with 'ends/of adjocent bales +ightly
abutting each ofher”or overlapping

100 mm

Existing ground

Step It Trench excavation | Step 2: Instalibales

Back filed and
compacted soll

Back fillled and compacted soll
level with existing ground

Direction of
Runoff from

ﬁg __‘__l- disfurbed areas

777 '[_/{&oY//A\Y//A\\
{00 mm

3 i - . Existing ground

A
.

boose straw packed
between baiss

Step 3./ Tightly pack straw between Step 4: BackTilisoll
bales (plan view) against bdles

Figure 5.14 Straw Bale Installation
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Maintenance

Straw bales should be inspected for damage weekly and after rainfall. Any damaged or displaced
bales should be replaced immediately. Accumulated sediment should be removed and properly
disposed of before the next rainfall. When the disturbed areas have been properly stabilized, the bales

may be removed and any remaining areas stabilized.

BRUSH BARRIERS

A brush barrier is a temporary measure constructed from residue materials,available ffom clearing and
grubbing operations. These materials, in conjunction with filter fabri¢, filter.sediment from runoff
before leaving a site. Brush barriers are perimeter controls constructed.at the'time of clearing and

grubbing and consist of brush, limbs, root mat, weeds, vines, and unmerchantable timber.

Brush barriers should not be used in~developed”areas or.loCations where esthetics are a concern.
Brush barriers are typically used at the toe:Of fills’and are deft)in place (without the fabric) to degrade

when the project is completed.

Limits=0f————
Clearing ond
Grubblng

Fliter cloth

Brush barrler

N
§'/-\ /'|{7

N7,
A
) \D'\Varles (max. 5 m)
-2 m2-5 m "

Figure 5.15 Brush Barrier Application
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Construction
1.
2.
3.

Maintenance

Construct the brush barrier to a minimum height of 900 mm (3 feet).

The minimum width of the brush barrier is 1.5 meters (5 feet) at its base.
Construct the barrier by piling brush, stone, root mat and other material front'the
clearing operations into a mounded row on the contour.

Cut the filter fabric into lengths sufficient to lay across the barrier from. it$ upslope
base to just beyond its peak. Where joints are necessary, splice the fabric togéther
with a minimum 150 mm (6 inch) overlap and securely seal.

Excavate a trench 150 mm (6 inches) wide and 100 mmyr(4 ifiches) déepralong the
length of the barrier and immediately uphill from the barer.

Drape the lengths of the filter fabric across the &idth of the.barrier with the uphill
edge placed in the trench and thegdges of adjacént pieces overlapping each other.
Secure the filter fabric in the.trench with stakes set approximately 915 mm (36 inches)
on center.

Backfill the trench and‘compact'the soil over thefilter fabric.

Set stakes into the ground along the dewnhill edge of the brush barrier, and anchor
the fabric by tying twifi¢’from the fabric to the stakes.

Brush barriers should be.inspected for.damage weekly and after rainfall. Any damage should be

repaired immediately. Sediment should be removed and properly disposed of when accumulations

reach half the height of the.barrier. When the project is complete, the barriers may be left in place

after removing the fabrieto:deécompose or they may be removed when the disturbed areas have been

stabilized.
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INLET PROTECTION

Inlet protection consists of several methods of filtering runoff before it enters a drainage inlet and
storm sewer system. In most cases, inlet protection is a "last chance" effort to control sediment/after
other methods to control erosion have already been employed. Inlet protection by itself is‘not/a’very
efficient method of controlling sedimentation. In most cases, some type of stabilization should be in

place to reduce erosion at the source.

The method of inlet protection used depends on the type of inlet and the consequengés/of allowing
water to pond in the vicinity of the inlet. The two general types of inlets.used are €urb openings and
grates. Both are physically different and require different types of inlet proteetion. All types of inlet

protection rely on principles of filtering to remove sediment.

The hydraulics of the particular application must be carefully-evaluated. Namely, the impacts of
allowing water to pond at the inlet must be determined. +This 'will lead to the selection of a method
based on the need for an overflow weir of some'type of relief. In some cases, ponding water may not
be a major inconvenience at the site, Therefore, a small relief weir, or perhaps no relief is required.
In other situations, ponding watér may cause.more erosion or even safety concerns. In this case, a
weir must be placed so that watér'can only\pond to a certain elevation. All water above this elevation
flows directly into the inlet) Inthe extreme case where ponding is not allowed, inlet protection should
not be installed.

The other hydraulic factor that must be considered is the original design of the inlets. The structures
are designed to intercept flow at certain efficiencies. Placing obstructions around these inlets greatly
impacts their efficiency. Inlets on grade, for example, may pose severe problems if water is allowed
to bypass and accamulate in an inappropriate location. For this reason, it may not be advisable to use

inlet protection for some inlets on grade.
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Drop Inlet Protection

Three types of inlet protection are available for drop inlets as shown in the following figures. These
are Block and Gravel, Gravel and Wire Mesh, and Silt Fence Inlet Protection. Block and Gravel
Drop Inlet Protection is used where the depth of ponding must be limited to approximately 300 mm
(12 inches). concrete blocks are placed around the drop inlet. Water must pass through a wire
supported gravel filter before entering the drop inlet. When runoff exceeds the elevation,of the top
of the blocks, it overflows directly into the drop inlet.

If ponding water is not a concern, two other types of drop inlet protection may be ised. Gravel and
Wire Mesh is similar to the Block and Gravel protection, however, the grate'i§ complétely covered
by the gravel filter medium supported by wire mesh. If this structurelis located in*a sump with

sufficient storage volume, then it behaves like a sediment trap.

The most common type of protection is silt fence inlet protection. This device consists of silt fence
supported by a 50 x 100 mm (2 x 4 inch) wooden frame surrounding a drop inlet. Runoffis filtered

by the silt fence. These devices carbeauise considerable ponding and the impacts must be evaluated.

Curb Opening Inlet Protection

Two types of curb inlet protection are used for controlling sediment. These are Block and Gravel
Curb Inlet Protection and Wooden Weits, Both methods filter the runoff through a gravel medium,
however the Block and Gravel'design provides a larger opening to limit ponding water as shown in
Figure 5.18. Concrete blocks are placéd around the entrance spaced one block length back from the

opening. Gravel'wrapped inwire mesh filters the water before it passes through the block openings.

The Woeden Wein configuration provides a much smaller emergency overflow. The device is
constructed with 50'x 100 mm (2 inch x 4 inch) wood supporting the gravel enclosed mesh around
the curb opening=” A gap the width of a 50 x 100 mm (2 inch x 4 inch) provides the overflow when
ponding exceeds the top of the curb opening. These devices are used when excessive ponding is not

a concern.
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Figure 5.16 Block and Gravel Drop Inlet Protection
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Maintenance

Inlet Protection should be inspected for damage weekly and after rainfall. Common failures are
tearing, undermining, and collapsing of the silt fence and clogging of the wire mesh and gravel. Any
damaged materials should be repaired immediately. Accumulated sediment should be removed and
properly disposed of before the next rainfall. When the disturbed areas have been properly stabilized,

the protection may be removed. Inlet protection is one of the last controls removed from 4 site.
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CHAPTER 6
SEDIMENT TRAPS AND BASINS

TEMPORARY SEDIMENT TRAPS

A sediment trap is a temporary structure that is used to detain runoff from small/drainage areds so
that sediment can settle out. These devices are constructed by excavation and constraétion of an
embankment that will provide a determined storage volume. The flow ftom the striicture, or release,
is controlled by a rock spillway or pipe outlet. Sediment traps at€ generally limited to a contributing

drainage area of 2 hectares (5 acres). For larger/drainage areas, see Sedimeént Basins.

When properly designed, located, and (constructed, ‘sediment traps.can perform at efficiencies of up
to 80%. They are excellent perimeter controls, provided that'munoff from disturbed areas drains to
one location, and sufficient right-of-way and storage volumeare available. Temporary sediment traps
can also be constructed around drop(inlets during grading operations but only if sufficient storage

volume can be created.

Traps should only be used t0/intercept-runoff from disturbed areas. It is inefficient to route clean
runoff through a sediment trap. Trapsican be used in combination with diversions to better manage

sediment-laden’water,

Design

The'design of-sediment traps involves determining the required storage volume, the dimensions of
the spillway, and elevations. In most cases, a simple approach is used to determine the storage
volume. This volume is determined as a function of the contributing drainage area. Also, the length

of the spillway can be computed as a function of the drainage area. This method is acceptable for
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small drainage areas, however, a more precise and efficient trap may be sized using the procedures

described for sediment basins.

Location
The location of sediment traps is critical in their design and should be determined based on
the existing and proposed topography of the site. As a perimeter control, locate thejtrap
where one to two disturbed hectares (two to five acres) drain to one location. Tty to choose
a location where maximum storage can be obtained from the natural topography. Thig will
minimize the required excavation. This location should be at a site,that will.minimize
interference with construction activities and will allow the trap torremain in sefvice until the
site is stabilized. The site must be accessible for future clean-out of the sediment trap. Also,

evaluate the risk of failure of the structure and the consequences of fiilure.

Storage Volume |
In order for the sediment trap fo finction ptoperly, it isimportant that the required storage
volume be provided. This.volume s created by ‘a ‘combination of excavation and/or
construction of an embankment\to/fétain the,runoff. In the past, the minimum required
volume has been computed a§’126 cubic meters per hectare (67 cubic yards per acre) of
drainage area. This corresponds to trapping the first 12.5 mm (0.5 inches) of runoff. The
current practice is to increase the storage volume requirement to 252 cubic meters per hectare
(134 cubic yards per-acte) of drainage area. In using these larger structures, the total storage
volume is, divided equally between wet and dry storage. A permanent storage area
(permanent pool) of 126 cubic meters per hectare (67 cubic yards per acre) is excavated
below the embankment. This is the wet storage. An additional 126 cubic meters per hectare
(67 cubic yards per acre) is provided below the crest of the spillway as temporary storage
(dry). Af'the larger volume cannot be obtained due to site constraints, a minimum of 126

cubic’meters per hectare (67 cubic yards per acre) must be provided.

76




SEDIMENT TRAPS AND BASINS

To compute the volume in a natural depression, approximate it as Volume = 0.4 x surface area x

maximum depth. The volume of a trapezoidal basin can be computed by the following equation:

V = LWD + (L + W)ZD? + 4/3 7°D?

where: V = Storage volume
L = Length of basin
= Width of basin
=  Depth of basin
Z = Side slope (Z:1 Horizontal: Vertical)

Embankment

Outlet

The embankment of the structuresshould be constructed of compacted earth and should be
a maximum height of 1.5 meters (5)feet). Stateor local.dam safety regulations may apply to
heights exceeding 1.5 meters"and should be‘investigated. " The top width of the embankment
should be 1.2 meters (4 feet) andthe side slopes should be 2 horizontal to 1 vertical or flatter.

Temporary vegetative stabilization should beapplied immediately.

Two types of outlet sttuctures-may be constructed for the sediment trap. A rock spillway or
a riser pipe may be used. A rock spillway, Figure 6.1, is the most common type which is
constrycted with the ‘crest of the spillway 0.3 meters (1 foot) below the top of the
embankment. ‘“The weir length of the spillway is determined based on the contributing

drainage area and is given in Table 6.1 below.
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Table 6.1 Weir Lengths for Sediment Traps

Contributing Drainage Area Weir Length
0.4 ha (1 ac) 1.2m (4 ft)
0.8 ha (2 ac) 1.5m (5 fi)
1.2 ha (3 ac) 1.8 m (6 ft)
1.6 ha (4 ac) 3.0 m (10 ft)
2.0 ha (5 ac) 3.6m (12 f)

A corrugated metal or PVC pipe riser structure may be used as an alternative as shawn in Figure 6.2.
The pipe diameter is based on the drainage area as shown in the Table 6.2 below.\ The top of the pipe
is 1.5 feet below the embankment elevation, "The riser pipé is perforated with 25 mm (1 inch)
diameter holes or 13 mm by 150 mm (1/2.inhch by 6 inch)slits in the upper two-thirds of the pipe.

The location of the perforations is defined'in Figure 6 2.

Table 6:2"Pipe Outlet Diameters

Maximum Drainage Minimyum Barr¢l Minimum Riser
Area Diameter Diameter

0.4 ha (1 ac) 300 mm (12 in) 375 mm (15 in)

0.8 ha'(2'ac) 375 mm (15 in) 460 mm (18 in)

1'2 ha (3 ac) 460 mm (18 in) 525 mm (21 in)

1.6 ha(4 ac) 525 mm (21 in) 600 mm (24 in)

210 ha (5 ac) 525 mm (21 in) 675 mm (27 in)
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.2 m (4 ft))
Freeboard min.

300 mm |(I2 in.) _‘__.‘_
el I

I2z6 cublc meters/hectare T
67 cubic yards/acre) 0

LS*m_(5 ft.)

2 T

126 cublic meters/hectare Fiiter fabric
(67 cublc yards/acre)

“"wet’ storage

CROSS SECTION
THROUGH _SPILLWAY

m (2(In,)

Yy gi

910 mm (3 ft.) Fiiter fabric
min.

ELEVATION

Figure 6.1 Stone Outlet Sediment Trap
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Figure 6.2 Pipe Outlet Sediment Trap
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Construction

Stone QOutlet
1.

Pipe Outlet
1.

SEDIMENT TRAPS AND BASINS

The area under the embankment should be cleared, grubbed, and stripped oftall
vegetation and root mat. The pool area should be cleared to reduce debris'buildup
and facilitate cleanout.

Excavate as required in the plan to obtain the necessary storage volume.

Use fill material for the embankment that is free of roots and other.woody vegetation,
organic material, large stones, and other objectionablé material. . Compact the
embankment in 200 mm (8 inch) layers by traversing with construction equipment.
Construct the riprap spillway to the'dimensions shown“on the plan. Place filter fabric
beneath all riprap.

Provide temporary or permanent stabilization of thelembankment immediately after

construction.

The area under the ¢émbankment should be cleared, grubbed, and stripped of all
vegetation and root mat. The'pool area should be cleared to reduce debris buildup
and facilitate cléanout.

Excavat€as required-in'the plan to obtain the necessary storage volume.

Use fill material for the'embankment that is free of roots and other woody vegetation,
organic material, large stones, and other objectionable material. Compact the
embanktent in 200 mm (8 inch) layers by traversing with construction equipment.
Perforate the riser with 13 mm wide by 150 mm long (1/2 inch by 6 inch) slits or 25
mm’(1 inch) diameter holes spaced 150 mm (6 inches) vertically and horizontally
above the wet storage elevation.

Wrap the riser with 6.4 to 13 mm (1/4 inch to 1/2 inch) hardware cloth (wire) and
cover with geotextile fabric. Extend the geotextile fabric 150 mm (6 inches) above
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the highest slit and 150 mm (6 inches) below the lowest slit. Overlap, fold, and fasten
the geotextile fabric where the ends come together to prevent bypass. Replace the
fabric as necessary to prevent clogging.

6. Use straps or connecting bands to hold the geotextile fabric and wire in place. Place
at the top and bottom of the cloth.

7. Hand compact the fill material around the spillway in 100 mm (4 inch) layer§./Place
a minimum of 610 mm (2 feet) of hand compacted Backﬁll over the pipe spillway
before crossing it with construction equipment.

8. Anchor the riser with either a concrete base or steel base plate'to preventflotation.
For concrete bases, use a 300 mm (12 inch) depth with the riser embedded 230 mm
(9 inches). Attach a minimum 6 mm (1/4 inch) thick steel plate¢™to the riser by a
continuous weld around the bottom to form a watertight connéction and cover with
610 mm (2 feet) of stone or gravel.

9. Construct riprap outlet protection at the outlet of the barrel to prevent scour from
occurring. Provide a stable channel t@ convey the discharge to the receiving channel.

10.  Provide temporary or. permanent Stabilization'ofthe embankment immediately after

construction,

Maintenance

Sediment shall be removed and the trap.restored to its original dimensions when the sediment has
accumulated to one-half ofthe wet. storage volume. Removed sediment shall be deposited in a
suitable area and in,sucha manner thatit will not erode. The structure shall be inspected after each

rain and repairs'made as needed.
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SEDIMENT TRAPS AND BASINS

SEDIMENT BASINS

A sediment basin, like a sediment trap, is a temporary impoundment used to detain runoff so that
sediment will settle out before it is released. Sediment basins are much larger than sediment tfaps,
serving up to 40 hectare (100 acre) drainage areas. If properly planned and designed, the basifis'may

also serve as permanent storm water management facilities.

A sediment basin is constructed with a combination of embankment and excavated.storage area. The
storage area is divided between a permanent pool, "wet" area, and a tempotary, "dry" storage volume.
The principal spillway consists of a riser pipe and barrel that releases the dry storage yolume. Often

an emergency spillway is provided to release the'flow from larger'storms.

The basin is used when contributing drainage.areas excéed\2 to 4 hectares (5 to 10 acres). As with
sediment traps, there must be an appropriate location which contains sufficient space and favorable
topography. Because of the enormous size of these_structures and the application to large

contributing drainage areas, sediment basing have limited use in highway construction.

Design

The design guidelines presentéd’are a simplified approach for sediment basins. Detailed hydraulic
computations are not provided and-hydraulic routing is not performed. Since these structures can
serve very large dtainage areas and the consequences of failure can be serious, discretion should be
exercised in their design. Mere\extensive engineering computations should be performed if conditions
dictate. ~ The" design*of, these structures should be performed by an engineer thoroughly

knowledgeable in hydraulic engineering.
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Basin Size and Capacity

Adequate storage volume is critical to the performance of the basin. Sediment basins that are
undersized will perform at much lower efficiency rates. The most efficient basins will operate
at up to 80% sediment removal efficiencies. The current practice is to provide a storage
volume of 252 m’/ha (134 yd*/acre) of contributing drainage area. The total storagelvolume
is divided equally between "wet" and "dry" storage. A permanent pool of‘wet storage
provides 126 cubic meters per hectare (67 cubic yards per acre) below the ©tifice in thefiser
pipe. An additional 126 cubic meters per hectare (67 cubic yards per acre) is providedibelow
the crest of the principal spillway as temporary dry storage.

The storage volume in a trapezoidal basin can be computed-using the same equation provided
for sediment traps. If the required volume is known, jthe equation-can be rearranged to
determine the required length as a furietion of the width to length ratio, r. The recommended

length to width ratio is 2:1.

L = -ZD(r+ 1)+ [Z*D%(r + 1)2 -\16/3 7D’ + 4r V/D12
2r

where: V = ~~Storage volume
L.= Length of basin
D= Depth of basin
Z = Side slope (Z:1 Horizontal: Vertical)
r = Ratio of basin width/length at the base
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Princlpal spillway

Permanentipoo!l -

Emergency spliiway

\u

Outliet protection

\\\\\

Embankment

Figure 6.3 Sediment Basin
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Figure 6.4 Sediment Basin Design Elevations

86




SEDIMENT TRAPS AND BASINS

Principal Spillway
The principal spillway is the structure which passes a given design storm. It also contains a
de-watering device that slowly releases the water contained in the temporary dry storage. If
an emergency spillway is constructed, the principal spillway is typically designed to pass the
2-year storm. Ifan emergency spillway is not provided, the principal spillway must pass the
25-year storm. These are recommended guidelines, however, each locality may have different

design criteria. !

For temporary basins, the intake structure consists of a vertical.fiser pipe conineeted at the
base to a horizontal barrel. The barrel carries the water through the!embankment and
discharges it into a stable outlet. The barrehand riser maybe\constructediof corrugated metal

or concrete pipe or boxes.
The steps in designing the principal spillway,afe as follows:

Determine the design.discharges, Q,
Determine the{allowable head en the riser
Determine the'diameter-of the riser pipe

Determine the diametet of the barrel

wo ok Wb~

Deteriine the-size of the required de-watering orifice

The design discharge-for the principal spillway is dependent on the presence of an emergency
spillway. If no‘emergency spillway will be constructed, Q, is the 25-year storm, Q,;. If an
emergency, Spillway will be used, Q, is the 2-year storm, Q,. Iflocal design criteria differ, use

those discharges. Hydrologic computations should be performed using accepted methods.

The size of the riser pipe is a function of the allowable head acting on the top of the pipe. If

an emergency spillway is used, this head is the difference between the elevation of the crest
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of the emergency spillway and the elevation of the top of the riser pipe (see Figure 6.4 and
6.5). If no emergency spillway is provided, the allowable head is determined based on the top
of the embankment minus 600 mm (2 feet) of freeboard. Therefore, the head is computed as
the elevation of the embankment minus 600 mm (2 feet) minus the elevation of the top of the
riser pipe. Based on the allowable head, h, and the design discharge, Q,, the smallest diameter
riser pipe is determined from Figure 6.8.

The size of the barrel is a function of its length and the total head acting onthe‘barrel. (This
head, H, is the difference in elevation of the centerline of the outlet of fhe barrel and the
maximum elevation of the water. This elevation is either the elevation of tHe emergency
spillway or, as with the riser pipe, the elevation 600 mm (2 feet) below\the top of the
embankment. Based on these two values, H and L, the/Smallest barrél diameter which will
pass the design flow, Q,, can be determined from Tables 6.3 and 6'4. A correction factor

should be applied if the length is different than 21'\meters (70 feet).
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Crest of emergency
/—Design high water spillway
—=
h
T .
Anti-vortex D,— Anti-seep H
device Collars
Riser —»f
D
' £ Barrg
——
b |
rrperr If |
: l
0]
Concrete base
L
H = Head on plpe through embankment
h = Head over riser crest
L= Length of pipe through embankment
Dp= Diameter of pipe through embankment
q,= Diameter of riser
Figure 6.5 Principal Spillway Design Source: VA DSWC
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The purpose of the dewatering device is to release the runoff accumulated in the dry storage
over an extended period. This is referred to as drawdown. The equation provided below
uses a drawdown of 6 hours. A small orifice is placed in the riser pipe or dewatering
attachment at a certain elevation. The two variables are therefore the diameter of the orifice,
d, and the average head acting on the orifice, h. An average head is used since‘the
calculations do not involve storage routing and the calculations are not made at differentitime
intervals. In reality, the discharge through the orifice is changing over time‘as the water

surface elevation changes.

A= Q and,; d = 2x(A/3.14)°?
(64.3 x W/2)*5 (0.6)
where: A = Flowarea of orifice, 'in square.feet
d = ¢ Diameter of cireular orifi¢e, in inches
h %" ™Average head actihg'on'the orifice

(maximum pogssible head measured from
the radius of orifice to crest of the
principal spillway divided by 2), in feet
S/=  Total\dry storage available, in cubic feet
Q =,"Flow rate through orifice needed to
achieve a 6-hour drawdown, cubic feet
per second

Q = §/21,600 seconds
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Source: VA DSWC

Figure 6.6 Dewatering Device
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Emergency Spillway ,
When possible, an emergency spillway is provided to safely pass all flows exceeding the
design storm for the principal spillway. It is a separate spillway constructed on natural
undisturbed material that will not erode from the expected forces. In some cases, riprap
protection must be provided. This spillway channels the excess runoff to a stable channel‘or

outfall below the embankment.

In order to determine the hydraulic characteristics of the emergency spillway, a+control
section must be provided (see Figure 6.7). This is done by constructing.alevel spillway'crest
at least 6 meters (20 feet) in length. Below the crest, the exit«Channel is at ‘a/slope steep
enough to ensure supercritical flow. This enables the designer to’compute.the critical depth
at the spillway (the control section) and therefore can be certain of the-water surface elevation
in the basin. If these criteria are metj then the procedures below can be used to size the

emergency spillway. If not, water'surface profile,computations must be performed.
The following steps are taketrin the design of the,emergency spillway:
Determine the design discharge

Estimatethe dimensions'of the emergency spillway

Check the hydraulic capacity based on the dimensions

AW =

Refinethe desigirdimensions

The emergency, spillway must pass the remainder of the 25-year storm not carried by the

principal spiltway.. Therefore, the design discharge, Q, = Q,, - Q,.

Based(onithe site and basin’s dimensions, find approximate values for the bottom width of the
spillivay crest, b; the exit channel slope, s; and the minimum exit channel length, X. With
these dimensions, the stage, or head, on the spillway, H,, can be determined from Table 6.5.

When possible, avoid using the data to the right of the heavy lines in the table.
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Approach channel
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—_S
—T-
Stage (Hp) N ~—Control section

PROFILE ALONG CENTERLINE

1K

CROSS-SECTION AT CONTROL SECTION

Figure 6.7 Emergency Spillway Source: USDA-SCS
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Construction

Site Preparation
Areas under the embankment and any structures should be cleared, grubbed, and stripped of
topsoil to remove trees, vegetation, roots, or other objectionable material. In order‘to

facilitate cleanout and restoration, the pool area should be cleared of all brush and trées.

Cutoff Trench

A cutoff trench should be excavated along the centerline of the dams, The minimam.depth
should be 600 mm (2 feet). The cutoff trench should extend up both abutments'to the riser
crest elevation. The minimum bottom width should be 1.2 meters (4 feet); but wide enough
to permit operation of compaction equiptment. The sid€ slopes should'be no steeper than 1

horizontal to 1 vertical.

Compaction requirements should be the same’as thosefor.the roadway embankment. The

trench should be drained'during backfilling-compaction operations.

Principal Spiltway
The riser of the principal spillway shotld, be securely attached to the barrel by a watertight
connection. The barreland riser should be placed on a compacted soil foundation. The base
of the riser should,be/firmly-anehored according to design criteria to prevent floating (see
Figure 6.9)\ Pervious materials such as sand, gravel or crushed stone should not be used as
backfill around the barrel or anti-seep collars. Fill material should be placed around the pipe
in 100 mm (4.inch) layers and compacted by hand to the same density as the embankment.
A" minimumof' 600 mm (2 feet) of fill should be hand-compacted over the barrel before

crossifig'it with construction equipment.
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Embankment
The fill material should be taken from approved borrow areas. It should be clean soil, free
of roots, woody vegetation, oversized stones, rocks, or other objectionable material. Areas
on which fill is to be placed should be scarified prior to the placement of fill. Fill material will
be placed in 150 to 200 mm (6 to 8 inch) continuous layers over the entire lengthof'the fill.
Compaction should be obtained by routing the hauling equipment over the fill\so that the
entire surface of the fill is traversed by at least one wheel or tread track of thejequipment, or

by using a compactor.
Vegetative Stabilization

The embankment and emergency spillway,of the sediment basin should be stabilized with

temporary vegetation immediately after completion of'the basin:
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Table 6.3 Concrete Pipe Flow Chart, n=0.013
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Table 6.4 CMP Flow Chart, n=0.025
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Table 6.5 Emergency Spillway Design Data
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3 m or less

Y

.E?:';"."
450 mm _“IV;'-'M"
1 __ﬁi.b.'l. ".i

Concrete base for embankment 3 m or less insheight

2D ——)

Concrete base

3 m or less

Steel base for embankment 3 m or less in height

RISER PIPE BASE CONDITIONS FOR EMBANKMENTS

6 mm steel plate

LESS THAN 3 m HIGH

Figure 6.9 Riser Pipe Anchors Source: VA DSWC
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SEDIMENT TRAPS AND BASINS

DETAILS OF CORRUGATED METAL
ANTI-SEEP COLLAR .

NSTALL COLLAR WITH
CORRUGATIONS VERTICAL \ COULAR TO BE OF SAME GAGL AS THE
< MPL WITH WacH [T IS USED

CONTINUOUS WELD
; 1/7 % 7 SLOTIED HOLES FOR 17 N,
3/F OWMETER BOLTS.

[] [} ‘Lt
T
WELD BOTH SIOES
me VELD m&.'““ SECT]ON B-B i%ﬁg'?ﬁ';%’“
= .

ELEVATION OF UNASSEMBLED COLLAR 3. UNASSEMBLED COLLARS SHALL. BE MARKED BY

NOTES FOR COLLARS: ‘ gﬁgglNG OR TAGGING”TC IDENTIFY, MATCHING

1. ALL MATERIALS TO BE IN ACCORDANCE WITH\ 4. THE LAP BETWEEN THE TWO, HALF SECTIONS
CONSTRUCTION AND CONSTRUCTION MATERIAL AND BETWEEN, THE PIPE AND)CONNECTING BAND
SPECIFICATIONS. SHALL BE/CAULKED WITH 'ASPHALT MASTIC AT

2. WHEN SPECIFIED ON THE PLANS, COATING, OF TIME_OF INSTALLATION:
COLLARS SHALL BE IN ACCORDANCE WITH 5. EACH COLLAR SHALLBE) FURNISHED WITH TWQ

CONSTRUCTION AND CONSTRUCTION MATERIAL 1/2°\DIAMETER RODS“WITH STANDARD TANK
SPECIFICATIONS. LUGS FOR CONNECTING COLLARS TO PIPE.

DETAIL OF*HELICAL PIPE
ANTI-SEEPCOLLAR

m‘li/fllt/l'XIUG'AmLFﬁTOMOR@DAQO'
ANGLE 1 1/8° WIDE AS SHOWN N DRAWNG.

SIZE AND SPACING OF SLOTTED,
OPENINGS SHALL BE THE SAME
AS SHOWN FOR CM COLLAR.

USE RODS AND LUGS TO\CLAMP
BANDS SECURELY TO PIPE.

.1: M.-

y e NOTE FOR BANDS AND COLLARS:
MODIFICATIONS OF THE DETAILS

SHOWN MAY BE USED PROVIDING

s 1/e EQUAL WATERTIGHTNESS IS
MAINTAINED AND DETAILED

DRAWINGS ARE SUBMITTED AND

APPROVED BY THE ENGINEER PRIOR

TO DELIVERY.

ISOMETRIC VIEW

NOTE: FOR DETAILS OF FABRICATION DIMENSIONS, MINIMUM GAGES,
SLOTTED HOLES, AND NOTES, SEE DETAIL ABOVE.

o SASRAL TR, NOTE: TWO OTHER TYPES OF ANTI-SEEP COLLARS ARE:

MELICAL TPol’! BAND x
1. CORRUGATED METAL, SIMILAR TO UPPER, EXCEPT SHOP
\gghnip TO A sl:om (4FT.) SECTION OF THE PIPE AND
NECTED WITH CONNECTING BANDS TQ THE PIPE.
PARTIAL ELEVATION 2. CONCRETE, SIX INCHES THICX FORMED AROUND THE PIPE
WITH $3 REBAR SPACED 15~ HORIZONTALLY AND VERTICALLY.

REF: ENGR, MO MANUAL

Figure 6.10 Anti-seep Collar Details Source: USDA-SCS

101



3993 *S7-syjbuan pajeanyes

Q (o] o
(=) wn o (=]
11 i _ 2 Y
1 -
N - N
N 3
} _. N ™ Pe
IIMN. h X 3
Awt N nV
] A\
N Y2) N
3 NERANRELE
BFAAN \
...5 m@r 1N A
N . AN N
9 N
N
AanE Sed PR
NN N N N
A - /, l/ l' N 3
h ¥ ] AUAN A
o N ShNEEEANAN K
0, W ant -
‘& N
N N
..~/ 3 NA
QQO! N /// N 1
.\QQ b K& Y
[ N
S,
LN NN
.\00 2NTAY
%
L {5
113
BT
m ] (=] n

PIPE LENGTH IN SATURATED ZONE

Source: USDA-SCS

Figure 6.11 Pipe Length in Saturated Zone
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SEDIMENT TRAPS AND BASINS
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4 n Note: This procedure is T
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AmP= length of flow path. .
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Figure 6.12 Anti-seep Collar Design Source: USDA-SCS
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Figure 6.13 Anti-Vortex Device Details
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SEDIMENT TRAPS AND BASINS

Riser Cylinder ) o ) Minimum Top
Diam Height, Minimum Size
» | Diameter, | Thickness i . .
in. iic }i;ﬁ: ) cags , | inches Support Bar Thickness | Stiffener
#6 Rebar or 145" x 16 ga.
12 18 16 6 134" x 3/16" angle F&C) >
15 21 16 7 " ” " " -
18 27 16 8 n " n " -
n " 16 ga' (C)) b
21 30 16 11 14 'ga (F)
24 36 16 13 v 4 -
27 42 16 15 "o LY, -
14(ga. (C), )
36 54 14 17 #8 Rebar 12 a. (F)
42 60 16 19 " " -
1% pipe or 1%"x 14 ga. (C), )
48 2 16 X © \A"x V" angle 10 ga. )
54 78 16 25 Q %2 "o -
1%"pipe‘or 145" x 12 ga. (O), )
60 %0 14 & 1/5%x 4" angle 8ga. ()
. 12 ga. (C),
2%pipeor2"x2"x 2"x2"x
66 % 14 33 p3I/)16" angle 8 ga. () 14" angle
w / stiffener
AL /1
72 102 14 36 W P 2% "XZ/?. X
14" angle
21/2" pipe or 2" X 2" X " " 1 "
78 114 14 39 14" angle
2%" pipe or 24" x . W 2U"x2%"x
84 v ad 42 2%"x Y4" angle 5/16" angle

Note,: The criterion forsizing the cylinder is that the area between the inside of the cylinder and the outside of the riser
is equal to or'greaterthan the area inside the riser. Therefore, the above table is invalid for use with concrete
pipe risers.

Note,: Corrugationjfor 12"-36" pipe measures 2%5" x %"; for 42"-84" the corrugation measures 5" x 1" or 8" x 1".

Note ;: C\= corrugated; F = flat.

Adapted from USDA-SCS and Carl M. Henshaw
Drainage Products Information

Table 6.6 Anti-Vortex Design
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ENVIRONMENTAL PROTECTION AGENCY
AGENCY: Environmental Protection Agency (EPA).

[FRL42024]
57FR 41176
September 9, 1992

Final NPDES General Permits for Storm Water
Discharges from Construction Sites

ACTION: Notice of final NPDES general permits.

SUMMARY: The Regional Administrators of Regions
LI, I, IV, V, VI, VIII, IX, and X (the "Regions" or
the "Directors") are issuing final National Pollutant
Discharge Elimination System (NPDES) general permits
for storm water discharges associated with industrial
activity from construction sites in 10 States (Alaska,
Arizona, Idaho, Louisiana, Maine, New Hampshire,
New Mexico, Oklahoma, South Dakota, and Texas); the
Territories of Puerto Rico, Johnston Atoll, and Midway
and Wake Islands; on Indian lands in Alaska, Arizona,
California, Colorado, Florida, Idaho, Maine,
Massachusetts, Mississippi, Montana, New Hampshire,
Nevada, North Carolina, North Dakota, Utah,
Washington, and Wyoming; from Federalfacilities in
Colorado, and Washington; and from Federal facilities
and Indian lands in Louisiana, New Mexico, Oklahoma,
and Texas.

These general permits establish Notice ©f) Intent
(NOI) requirements, special conditions, requirements to
develop and implement storm water pollution prevention
plans, and requirements to conduct site inspections, for
facilities with discharges authorized by the permit.

DATES: These general.permits shall beeffective on
September 9, 1992. This,effective date is necessary to
provide appropriate dischargers with the opportunity to
comply with the October 1, 1992deadline for submitting
an NPDES application for “storm water discharges
associated withvindustrialaby\submitting a Notice of
Intent (NOI) to be covered by the permits.

Deadlines for-submittal of Notices of Intent (NOIs)
are provided.in ‘section IV.A.1 of the Fact Sheet and
part ILA cof/the ‘general permits. Today's general
permits also, provide additional dates for compliance
with the terms of the permit. ADDRESSES: Notices of
Intent to be authorized to discharge under these permits
should be sent to: Storm Water Notices of Intent, PO
Box 1215, Newington, VA 22122.

Other submittals of information required under these
permits or individual permit applications should be sent
to the appropriate EPA Regional Office. The addresses
of the Regional Offices and the name and phone number
of the Storm Water Regional Coordinator is provided in
section IV.F of the Fact Sheet.

The index to the administrative records for these
permits are available at the appropriate Regional Office.
The complete administrative record is located/at)EPA
Headquarters, EPA Public Information Reference Unit,
room 2402, 401 M Street SW., Washington, DC 20460.
A reasonable fee may be charged for copying. Specific
record information will be made javailable at the
appropriate Regional Office as requested.

FOR FURTHER INFORMATION CONTACT: For
further information on.the final NPDES general permits
and for copies of the Notice of Intent form (the Notice
of Intent form in‘appendix C ofithis notice can be copied
and submitted) contact the NEDES Storm Water Hotline
at (703)/821-4823, or the appropriate EPA Regional
Office! The'name, address and phone number of the
Regional Storm Water,/Coordinators are provided in
section IV.F of.the Fact Sheet.

TEXT:SUPPLEMENTARY INFORMATION:

I. Introduction

IE, Coverage of General Permits

III. Summary of Options for Controlling Pollutants; and
IV. Summary of Permit Conditions

A. Notice of Intent Requirements
1. Deadlines for Submitting NOIs
2. Authorization to Discharge
3. Contents of the NOI
4. Additional Notification

B. Special Conditions
1. Prohibition on Non-Storm Water Discharges
2. Releases of Reportable Quantities of
Hazardous Substances and Oil

C. Storm Water Pollution Prevention Plan
Requirements
1. Contents of the Plan
a. Site Description
b. Controls to Reduce Pollutants
¢. Maintenance
d. Inspections
e. Non-Storm Water Discharges



2. Deadlines for Plan Preparation and
Compliance

3. Signature and Plan Review

4. Keeping Plans Current

5. Additional Requirements

6. Contractors

D. Retention of Records
E. Notice of Termination Requirements
F. Regional Offices
V. Cost Estimates
VI. Economic Impact (Executive Order 12291)
VIL Paperwork Reduction Act
VIII. Section 401 Certification

IX. Regulatory Flexibility Act

I. Introduction

The Regional Administrators of the United.States
Environmental Protection Agency (EPA)jare issuing
final general permits for the majority of storm water
discharges associated with industrial activity as follows:

Region I -- For the States of Maine (and) New
Hampshire; for Indian lands “located in
Massachusetts, New Hampshire, and Maine.

Region II — For the Commonwealth of Puerto, Rico.

Region IV -- For Indian, lands locatéd in Florida
(two tribes), Mississippi, and North Carolina.

Region VI -{ For the States\of, Louisiana, New
Mexico, Oklahoma, and, Texas;.and for Indian lands
located in Douisiana, New Mexico (except Navajo
lands. and Ute “Mountain Reservation lands),
Oklahoma, and Texas.

Region VIII'-- For the State of South Dakota; for
Indian land$ located in Colorado (including the Ute
Mountain Reservation in Colorado), Montana, North
Dakota, Utah (except Goshute Reservation and
Navajo Reservation lands), and Wyoming; for
Federal facilities in Colorado; and for the Ute
Mountain Reservation New Mexico. -

Region IX -- For the State of Arizona; for the
Territories of Johnston Atoll, and Midway and Wake
Island; and for Indian lands located in California,
and Nevada; and for the Goshute Reservation in
Utah and Nevada, the Navajo Reservation in Utah,
New Mexico, and Arizona, the Duck Valley
Reservation in Nevada and Idaho.

Region X — For the State of Alaska, and Idaho; for
Indian lands located in Alaska, Idaho (except Duck
Valley Reservation lands), and Washington; and for
Federal facilities in Washington.

This notice contains four (sets, of appendices.
Appendix A summarizes EPA’s, fesponse’to\major
comments received on the, ‘dfaft general, permits
published on August, 16,1991, (56 »FR" 40948).
Appendix B provides the language of the/final general
permits. The permits in appendix ‘B are similar.
Appendix B provides the languagevof the final general
permits. Except as provided in part X of the permits,
parts I through IX apply 'to all permits. Part X of the
permit(Contains conditions which only apply in the State
indicated. Appendix € is a copy of the Notice of Intent
(NOD) form (and ‘associated. instructions) to be used by
dischargers wanting to obtain coverage under the
general permits, "Appendix D is a copy of the Notice of
Termination{NOT) form (and associated instructions)
that can'be used by dischargers wanting to notify EPA
that ‘their storm water discharges associated with
industrial activity have been terminated or that the
permittee has transferred operation of the facility.

On August 16, 1991, (56 FR 40948) EPA requested
public comment on draft general permits that were the
basis for today's final general permits. In addition to
addressing storm water discharges from construction
activities, the August 16, 1991, draft general permits
addressed storm water discharges from other industrial
activities. The permits in this notice only address storm
water associated with construction activity. Elsewhere
in today's Federal Register, EPA is publishing NPDES
permits for storm water discharges from
nonconstruction industrial facilities.

EPA received over 125 comments on construction
issues associated with the draft general permits. In
addition, public hearings to discuss the draft general
permits were held in Dallas, TX; Oklahoma City, OK;
Baton Rouge, 1LA; Albuquerque, NM; Seattle, WA;
Boise, ID; Juneau, AK; Pierre, SD; Phoenix, AZ;
Orlando, FL; Tallahassee, FL; Augusta, ME; Boston,
MA; and Manchester, NH.



EPA is incorporating portions of the detailed fact
sheet for the draft general permits published on August
16, 1991, as part of the final fact sheet and statement of
basis for today's final permits. The sections of the prior
fact sheet being incorporated are Section 1, Background;
Section 2, Types of Discharges Covered; and Section 3,
Description of Discharges Covered; and Section 5, The
Federal/Municipal Partnership: The Role of Municipal
Operators of Large and Medium Municipal Separate
Storm Sewers.

II. Coverage of General Permits

Section 402(p) of the Clean Water Act (CWA)
clarifies that storm water discharges associated with
industrial activity to waters of the United States must be
authorized by an NPDES permit. On November 16,
1990, EPA published regulations under the NPDES
program which defined the term "storm water discharge
associated with industrial activity” to include storm
water discharges from construction activities (including
clearing, grading, and excavation activities) that result
in the disturbance of five or more acres of total land
area, including areas that are part of a larger common
plan of development or sale (40 CFR 122.26(b)(14)(x)).!
The term "storm water discharge from construction
activities" will be used in this document.to’ refer to
storm water discharges from construction sites that meet
the definition of a storm water discharge associated with
industrial activity.

These final general permits may authorize storm
water discharges from existing construction sites
(facilities where construction activities'begansbefore
October 1, 1992, and final stabilization is to oceur after
October 1, 1992) and new™construction sites., New
construction sites are those-facilities where disturbances
associated construction, activities commence after
October 1, 1992, To obtain authoriZation‘under today's
permits, a dischargerymust submita complete NOI and
comply with the terms of the‘permit. The terms of the
permit, including the requirements for submitting an
NOI, are.discussed in'more detail below.

The following.discharges are not authorized by these
final general permits:

— Storm water discharges associated with industrial
activity that originate from the site after construction
activities have been completed and the site has
undergone final stabilization;

-- Non-storm water discharges (except certain
non-storm water discharges specifically listed in

today's general permits). However, today's permits
can authorize storm water discharges from
construction activities where such discharges are
mixed with non-storm water discharges that are
authorized by a different NPDES permit;

-- Storm water discharges from construction sites
that are covered by an existing NPDES individual or
general permit. However, storm water discharges
associated with industrial activity , (from a
construction site that are authorized by, an existing
permit may be authorized by today's general permit
after the existing permit expites, jprovided the
expired permit did not establish numeric limitations
for such discharges;

-- Storm water discharges from constriiction sites

that the Director_has determinéd to/be or may
reasonably be expected to be ‘contributing to a
violation of'a water quality standard; and

- Storm‘water discharges from construction sites
if the‘discharges-are likely to adversely affect a
listedvendangered oz threatened species or a species
that is proposed to be listed as endangered or
threatened or its critical habitat.

I, Summary of Options for Controlling Pollutants

Most controls for construction activities can be
Categorized into two groups: (1) Sediment and erosion
controls; and (2) storm water management measures.
Sediment and erosion controls generally address
pollutants in storm water generated from the site during
the time when construction activities are occurring.
Storm water management measures generally are
installed during and before completion of the
construction process, but primarily result in reductions
of pollutants in storm water discharged from the site
after the construction has been completed. Additional
measures include housekeeping best management
practices.

A. Sediment and Erosion Controls

Erosion controls provide the first line of defense in
preventing offsite sediment movement and are designed
to prevent erosion through protection and preservation
of soils. Sediment controls are designed to remove
sediment from runoff before the runoff is discharged
from the site. Sediment and erosion controls can be
further divided into two major classes of controls:
Stabilization practices and structural practices. Major
types of sediment and erosion practices are summarized



below. A more complete description of these practices
is given in "Storm Water Management for Construction
Activities: Developing Pollution Prevention Plans and
Best Management Practices", U.S. EPA, 1992,

1. Sediment and Erosion Controls: Stabilization
Practices

Stabilization, as discussed here, refers to covering or
maintaining an existing cover over soils. The cover may
be vegetation, such as grass, trees, vines, or shrubs.
Stabilization measures can also include nonvegetative
controls such as geotextiles, riprap, or gabions (wire
mesh boxes filled with rock). Mulches, such as straw or
bark, are most effective when used in conjunction with
establishing vegetation, but can be used without
vegetation. Stabilization of exposed and denuded soils is
one of the most important factors in minimizing erosion
while construction activities occur. A vegetation cover
reduces the erosion potential of a site by absorbing the
kinetic energy of raindrops that would otherwise disturb
unprotected soil; intercepting water so that it infiltrates
into the ground instead of running off the surface; and
slowing the velocity of runoff, thereby promoting
deposition of sediment in the runoff. Stabilization
measures are often the most important measufés taken
to prevent offsite sediment movement and ¢an‘provide
large reductions of suspended sediment, levels in
discharges and receiving waters.” Examples -of
stabilization measures are summarized below.

a. Temporary seeding. Temporary seeding/provides
for temporary stabilization by establishing vegetation at
arcas of the site where activities will temporarily cease
unti] later in the construction project{ Without temporary.
stabilization, soils at these @reas™are exposed, to
precipitation for an extended timeperiod, even though
work is not occurring on\these areas:| Temporary
seeding practices have been found to be up to 95 percent
effective in reducing erosion.’

b. Permanént\seeding. Permanent seeding involves
establishing a “sustainable ground cover at a site.
Permanent seeding stabilizes the soil to reduce sediment
in, runoff, from the_site by controlling erosion and is
typically required‘at most sites for aesthetic reasons.

¢. Mulching. Mulching is typically conducted as part
of permanent and temporary seeding practices. Where
temporary and permanent seeding is not feasible,
exposed soils can be stabilized by applying plant
residues or other suitable materials to the soil surface.
Although generally not as effective as seeding practices,
mulching by itself, does provide some erosion control.
Mulching in conjunction with seeding provides erosion

protection prior to the onset of vegetation growth. In
addition, mulching protects seeding activities, providing
a higher likelihood of successful establishment of
vegetation. To maintain optimum effectiveness, mulches
must be anchored to resist wind displacement.

d. Sod stabilization. Sod stabilization involves
establishing long-term stands of grass with sod, on
exposed surfaces. When installed and maintained
properly, sodding can be more than 99 percent effective
in reducing erosion,* making it the most, effective
vegetation practice available. The “cost of sod
stabilization (relative to other vegetative controls)
typically limits its use to exposed soils where alquick
vegetative cover is desired dnd ¢sites which can be
maintained with ground equipment. In addition,”sod is
sensitive to climate and may require inténsive watering
and fertilization.

e. Vegetative buffer strips: Vegetative buffer strips
are preserved or planted strips,of vegetation at the top
and bottoriiof a slope, outlining property boundaries, or
adjacent ‘to’ receiving, waters such as streams or
wetlandsy Vegetative biffer strips can slow runoff flows
at critical areas;, decreasing erosion and allowing
sediment deposition.

f. (Protection of trees. This practice involves
presérving and protecting selected trees that exist on the
site Jprior to development. Mature trees provide
extensive canopy and root systems which help to hold
soil in place. Shade trees also keep soil from drying
rapidly and becoming susceptible to erosion. Measures
taken to protect trees can vary significantly, from simple
measures such as installing tree fencing around the drip
line and installing tree armoring, to more complex
measures such as building retaining walls and tree
wells.

2. Sediment and Erosion Controls: Structural
Practices

Structural practices involve the installation of
devices to divert flow, store flow, or limit runoff.
Structural practices have several objectives. First,
structural practices can be designed to prevent water
from crossing disturbed areas where sediment may be
removed. This involves diverting runoff from
undisturbed upslope areas through use of earth dikes,
temporary swales, perimeter dike/swales, or diversions
to stable areas. A second objective of structural
practices can be to remove sediment from site runoff
before the runoff leaves the site. Approaches to
removing sediment from site runoff include diverting
flows to a trapping or storage device or filtering diffuse



flow through silt fences before it leaves the site. All
structural practices require proper maintenance (removal
of sediment) to remain functional.

a. Earth dike. Earth dikes are temporary berms or
ridges of compacted soil that channel water to a desired
location. Earth dikes should be stabilized with
vegetation.

b. Silt fence. Silt fences are a barrier of geotextile
fabric (filter cloth) used to intercept sediment in diffuse
runoff. They must be carefully maintained to ensure
structural stability and to remove excess sediment.

c. Drainage swales. A drainage swale is a drainage
channel lined with grass, riprap, asphalt, concrete, or
other materials. Drainage swales are installed to convey
runoff without causing erosion.

d. Sediment traps. Sediment traps can be installed
in a drainage way, at a storm drain inlet, or other points
of discharge from a disturbed area.

e. Check dams. Check dams are small temporary
dams constructed across a swale or drainage ditch\to
reduce the velocity of runoff flows, thereby #educing
erosion of the swale or ditch. Check dams should-not be
used in a live stream. Check dams reducejthe'need for,
more stringent erosion control practices in the swale due
to the decreased velocity and energy of runoff;

f. Level spreader. Level spreaders are loutlets for
dikes and diversions consisting of an\ excavated
depression constructed at zero grade across a slope:
Level spreaders convert concentrated runoff intoudiffuise
runoff and release it onto areas” stabilized by existing
vegetation.

g. Subsurface drain, Subsurface drains\transport
water to an area where the water can’\be managed
effectively. Drains can be made oftile, pipe, or tubing.

h. Pipe slope drain., A _pipe slope drain is a
temporary.structure placed from the top of a slope to the
bottom of a slope to convey surface runoff down slopes
without-Causing etosion.

i. Temporafy storm drain diversion. Temporary
storm drain diversions are used to re-direct flow in a
storm drain to discharge into a sediment trapping
device.

j. Storm drain inlet protection. Storm drain inlet
protection can be provided by a sediment filter or an
excavated impounding area around a storm drain inlet.

These devices prevent sediment from entering storm
drainage systems prior to permanent stabilization of the
disturbed area.

k. Rock outlet protection. Rock protection placed at
the outlet end of culverts or channels can reduce the
depth, velocity, and energy of water so that the flow
will not erode the receiving downstream reach.

1. Other controls. Other controls include temporary
sediment basins, sump pits, entrance.stabilization
measures, waterway crossings, and wind, breaks.

B. Storm Water Management Measures

Storm water management measurés)are” installed
during and prior to the\completion of the/construction
process, but primarily result in reductions of pollutants
in storm watef discharged fromvythe site after the
construction has\been completed. Construction activities
often result in significant changes in land use. Such
changés ‘fypically involve an increase in the overall
imperviousness of the'§ite, which can result in dramatic
changes to the runoff patterns of a site. As the amount
within a drajnage area increases, the amount of
pollutants/carried by the runoff increases. In addition,
activitiés ‘such as automobile travel on roads can result
in higher-pollutant concentrations in runoff compared to
preconstruction levels. Traditional storm water
management controls attempt to limit the increases in
the amount of runoff and the amount of pollutants
discharged from a site associated with the change in
land use.

Major classes of storm water management measures
include infiltration of runoff onsite; flow attenuation by
vegetation or natural depressions; outfall velocity
dissipation devices; storm water retention structures and
artificial wetlands; and storm water detention structures.
For many sites, a combination of these controls may be
appropriate. A summary of storm water management
controls is provided below. A more complete
description of storm water management controls is
found in "Storm Water Management for Construction
Activities: Developing Pollution Prevention Plans and
Best Management Practices”, U.S. EPA, 1992, and "A
Current Assessment of Urban Best Management
Practices,” Metropolitan Washington Council of
Governments, March 1992,

1. Onsite Infiltration

A variety of infiltration technologies, including
infiltration trenches and infiltration basins, can reduce



the volume and pollutant loadings of storm water
discharges from a site. Infiltration devices tend to
mitigate changes to predevelopment hydrologic
conditions. Properly designed and installed infiltration
devices can reduce peak discharges, provide ground
water recharge, augment low flow conditions of
receiving streams, reduce storm water discharge
volumes and pollutant loads, and protect downstream
channels from erosion. Infiltration devices are a feasible
option where soils are permeable and the water table
and bedrock are well below the surface. Infiltration
basins can also be used as sediment basins during
construction.’ Infiltration trenches can be more easily
placed into under-utilized areas of a development and
can be used for small sites and infill developments.
However, trenches may require regular maintenance to
prevent clogs, particularly where grass inlets or other
pollutant removing inlets are not used. In some
situations, such as low density areas of parking lots,
porous pavement can provide for infiltration.

2. Flow Attenuation by Vegetation or Natural
Depressions

Flow attenuation provided by vegetation or‘natural
depressions can provide pollutant removal_ “and
infiltration and can lower the erosive potential of flows.®
In addition, these practices can enhance habitat values
and the appearance of a site. Vegetative flow attenuation
devices include grass swales and filter strips as'wellé@s
trees that are either preserved or planted during
construction.

Typically the costs of vegetative‘controls are less
than other storm water practices. The use of check dams
incorporated into flow paths can provide additional
infiltration and flow attenuation.”” |Given the limited
capacity to accept large volumes of runoff, ‘and potential
erosion problems associated with large concentrated
flows, vegetative controls should tisually be used in
combination with(other storm water devices.

Grass swalesware typically ‘used in areas such as low
or medium density residential development and highway
medians\as an alternative to curb and gutter drainage
systems<®

3. Outfall Velocity Dissipation Devices

Outfall velocity dissipation devices include riprap
and stone or concrete flow spreaders. Outfall velocity
dissipation devices slow the flow of water discharged

from a site to lessen erosion caused by the discharge.

4. Retention Structures/Artificial Wetlands

Retention structures include ponds and artificial
wetlands that are designed to maintain a permanent pool
of water. Properly installed and maintained retention
structures (also known as wet ponds) and artificial
wetlands’ can achieve a high removal rate of sediment,
BOD, organic nutrients and metals, and are most
cost-effective when used to control runoff from larger,
intensively developed sites.!® These devices rely, on
settling and biological processes to remove pollutants.
Retention ponds and artificial wetlands can also create
wildlife habitat, recreation, and landscape.amenities, as
well as corresponding higher property values.

5. Water Quality Detention Structures

Storm water detention $Strmctires include extended
detention ponds, which control the rafe)at*which the
pond drains after a_storm event. Extended detention
ponds are usually designed to completely drain in about
24 to 40 hours, and will remain.dry at’other times. They
can provid¢ pollutant removal efficiencies that are
similar t6) those of retention ponds.'  Extended
detention systems are typically designed to provide both
water quality and “water quantity (flood control)
benefits. "

C. Housekeeping BMPs

Pollutants that may enter storm water from
construction sites because of poor housekeeping include
oils, grease, paints, gasoline, concrete truck washdown,
raw materials used in the manufacture of concrete (e.g.,
sand, aggregate, and cement), solvents, litter, debris,
and sanitary wastes. Construction site management
plans can address the following to prevent the discharge
of these pollutants: :

-~ Designate areas for equipment maintenance and
repair;

— Provide waste receptacles at convenient locations
and provide regular collection of wastes;

-~ Locate equipment washdown areas on site, and
provide appropriate control of washwaters;

-- Provide protected storage areas for chemicals,
paints, solvents, fertilizers, and other potentially toxic
materials; and

— Provide adequately maintained sanitary facilities.

IV. Summary of Permit Conditions



These general permits contain Notice of Intent
requirements, a prohibition on discharging sources of
non-storm water, requirements for releases of hazardous
substances or oil in excess of reporting quantities,
requirements for developing and implementing storm
water pollution prevention plans, and requirements for
site inspections.

A. Notice of Intent Requirements

NPDES general permits for storm water discharges
associated with industrial activity require that
dischargers submit a Notice of Intent (NOI) to be
covered by the permit prior to the authorization of their
discharges under such permit (see 40 CFR 122.28(b)(2),
(April 2, 1992, (57 FR 11394)). Consistent with these
regulatory requirements, today's permits establish NOI
requirements. Dischargers that submit a complete NOI
are not required to submit an individual permit
application for such discharge, unless the Director
specifically notifies the discharger that an individual
permit application must be submitted.

Dischargers who want to obtain coverage under
these permits must submit NOIs using the form provided
by EPA (or a photocopy thereof). The NOI form is
provided in appendix C of this notice and“can be
photocopied for use in submittals. NOI forms are also
available from EPA's Storm Water Hotline ((703)
821-4823) and EPA Regional Offices (see part\F{of
today's notice). Completed NOI forms _must “be
submitted to the following address: Storm [Water
Notices of Intent, PO Box 1215, Newington,"\VA 22122,

Dischargers operating under approved State or local
sediment and erosion plans, gfading plans, or\storm
water management plans, must;=in addition to_filing
copies of the NOI with ERPA, submit signed copies of
the NOI to the State“or,local agency approving such
plans by the deadlines stated below.

1. Deadlinés for Submitting NOIs

Deadlines for submiittal of NOIs to be authorized to
discharge.under these ‘permits are as follows:

=- On or before October 1, 1992, for storm water
discharges from construction sites where disturbances
associated with a construction project occur on or before
October 1, 1992, and final stabilization'® is completed at
the site after October 1, 1992;

-~ At least 2 days prior to the commencement of
construction activities (e.g., the initial disturbance of
soils associated with clearing, grading, excavation

activities, or other construction activities), where such
activities commence after October 1, 1992; and

-- For storm water discharges from construction
sites where the operator changes, (including projects
where an operator is selected after an NOI has been
submitted), an NOI shall be submitted at least 2 days
prior to when the operator commences work at the site.

EPA will accept an NOI at a later date. However, in
such instances, EPA may bring appropriate-enforcement
actions.

2. Authorization

Dischargers who submit, a complete {NOI in
accordance with the requirements of these permits are
authorized to discharge\storm water\from/construction
sites under the terms and conditions of this permit 2
days after the date that the NOI is‘\postmarked, unless
notified by EPA.

EPA'may denyscoverage under this permit and
requiire ‘submittal~of an individual NPDES permit
application based,on a review of the completeness
and/or content ofsthe NOI or other information (e.g.,
water qualitypinformation, compliance history, etc.).
Where/EPA ‘fequires a discharger authorized under the
general permit to apply for an individual NPDES permit
or, anvalternative general permit, EPA will notify the
discharger in writing that a permit application is
required. Coverage under this general permit will
automatically terminate if the discharger fails to submit
the required permit application in a timely manner.
Where the discharger does submit a requested permit
application, coverage under this general permit will
automatically terminate on the effective date of the
issuance or denial of the individual NPDES permit or
the alternative general permit as it applies to the
individual permittee.

3. Contents of the NOIL

A photocopy of the NOI in appendix C of today's
notice may be completed and submitted to EPA's central
address to obtain authorization to discharge under
today's permits. The NOI form requires the following
information:

-- The mailing address of the construction site for
which the notification is submitted. Where a mailing
address for the site is not available, the location of the
approximate center of the site must be described in
terms of the latitude and longitude to the nearest 15



seconds, or the section, township, and range to the

nearest quarter;

-~ The site owner's name, address, and telephone
number;

— The name, address, and telephone number of the
operator(s) with day-to-day operational control who
have been identified at the time of the NOI submittal,
and their status as a Federal, State, private, public, or
other entity. Where multiple operators have been
selected at the time of the initial NOI submittal, NOIs
must be attached and submitted in the same envelope.
When an additional operator submits an NOI for a site
with a preexisting NPDES permit, the NOI of the
additional operator must indicate the preexisting NPDES
permit number for discharge(s) from the site;

-- The name of the receiving water(s), or if the
discharge is through a municipal separate storm sewer,
the name of the municipal operator of the storm sewer
and the ultimate receiving waters);

- The permit number of any NPDES permit(s) for
any other discharge(s) (including any other storfn water
discharges or any non-storm water discharges)/from,the
site;

~ An indication of whether the operator has existing
sampling data that describe the concentration (of
pollutants in storm water discharges. Existing, data
should not be included as part of the NOI and should not
be submitted unless and until requested by 'EPA; and

— An estimate of project start date, and completion
dates, estimates of the numbetsof acres of the-site on
which soil will be disturbeds~and.a certification that a
storm water pollution prevention plan has been prepared
for the site in accordance with the permit and\that such
plan complies with approved State and/or local sediment
and erosion plans or permits~and/or storm water
management plans or permits, ‘A _copy of the plans or
permits should, not be. included with the NOI
submission, and should\not be submitted unless and until
requested by EPA.

The NOI must be signed in accordance with the
signatory requirements of 40 CFR 122.22. A complete
description of these signatory requirements is provided
in the instructions accompanying the NOI (see appendix
o).

4. Additional Notification

In addition to submitting the NOI to EPA, facilities
operating under approved State or local sediment and
erosion plans, grading plans, or storm water
management plans are required to submit signed copies
of the NOI to the State or local agency approving such
plans by the deadlines stated above. Failure to do so
constitutes a violation of the permit.

B. Special Conditions
1. Prohibition on Non-Storm Water Discharges

Today's permits do not authorize non-storm water
discharges that are mixed with storm Water except for
specific classes of non-storm water,dischargesispecified
in the permits. Non-storm water"discharges that'¢an be
authorized under today's permits include ‘discharges
from firefighting activities; fire hydrant flushings;
waters used to wash) vehicles (ot control dust in
accordance with permit requirements; potable water
sources including waterline flushings; irrigation
drainage;routine external building washdown that does
not use/detergents; pavement washwaters where spills or
leaks of toxic or hazardous materials have not occurred
(unless’all spilled material has been removed) and where
detergents are not used; air conditioning condensate;
springs; uicontaminated ground water; and foundation
or footing\drains where flows are not contaminated with
procéss'materials such as solvents.'

To be authorized under today's permits, these
gsources of non-storm water (except flows from
firefighting activities) must be specifically identified in
the storm water pollution prevention plan prepared for
the facility. (Plan requirements are discussed in more
detail below). Where such discharges occur, the plan
must also identify and ensure the implementation of
appropriate pollution prevention measures for the
non-storm water components of the discharge. For
example, to reduce pollutants in irrigation drainage, a
plan could identify low maintenance lawn areas that do
not require the use of fertilizers or biocides; for higher
maintenance lawn areas, a plan could identify measures
such as limiting fertilizer use based on seasonal and
agronomic considerations, decreasing biocide use with
an integrated pest management program, introducing
natural vegetation or more hearty species, and reducing
water use (thereby reducing the volume of irrigation
drainage).

Today's permits do not require pollution prevention
measures to be identified and implemented for
non-storm water flows from firefighting activities since
these flows will usually occur as unplanned emergency



situations where it is necessary to take immediate action
to protect the public.

The general prohibition on non-storm water
discharges in today's permits ensures that non-storm
water discharges (except for those classes of non-storm
water discharges that are conditionally authorized) are
not inadvertently authorized by these permits. Where a
storm water discharge is mixed with process
wastewaters or other sources of non-storm water prior
to discharge, and the discharge is currently not
authorized by an NPDES permit, the discharge cannot
be covered by today's permits and the discharger should
(1) submit the appropriate application forms (Forms 1
and 2C) to obtain permit coverage or (2) discontinue the
discharge.

2. Releases of Reportable Quantities of Hazardous
Substances and Oil

Today's permits provide that the discharge of
hazardous substances or oil from a facility must be
eliminated or minimized in accordance with the storm
water pollution plan developed for the facility. Where a
permitted storm water discharge contains a hazardous
substance or oil in an amount equal to or in excess'of a
reporting quantity established under 40 CFR110, 40
CFR 117, or 40 CFR 302, during a 24=hour period,
today's permits require the following actions:

— The permittee must notify the National Response
Center (NRC) (800-424-8802; in the Washington, DC
metropolitan area 202-426-2675) in accordance with the
requirements of 40 CFR 110, 40 CFR 117, and 40 CFR
302, as soon as they have knowledge of the discharge;

-- The permittee must-modify the storm water
pollution prevention plan, for the facility within 14
calendar days of knowledge of the release to provide (1)
a description of the release, (2) the’date‘of the release
and (3) the circumstances leading ‘to the release. In
addition, the (permittee must ‘modify the plan, as
appropriate, to, identify .measures to prevent the
reoccurrence of suchreleases and to respond to such
releages.

> Within 14 calendar days of the knowledge of the
release, the permittee must submit to EPA (1) a written
description\ of the release (including the type and
estimated amount of material released), (2) the date that
such release occurred, (3) the circumstances leading to
the release, and (4) any steps to be taken to modify the
storm water pollution prevention plan for the facility.
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Where a discharge of a hazardous substance or oil in
excess of reporting quantities is caused by a non-storm
water discharge (e.g., a spill of oil into a separate storm
sewer), the spill is not authorized by this permit. The
discharger must report the spill as required under 40
CFR 110. In the event of a spill, the requirements of
section 311 of the CWA and otherwise applicable
provisions of sections 301 and 402 of the CWA continue
to apply. This approach is consistent with the
requirements for reporting releases of  hazardous
substances and oil-requirements that make a clear
distinction between hazardous substances typically found
in storm water discharges and thosesassociated with
spills that are not considered paft of a normal (storm
water discharge (see 40 CFR 117.12(d)2)(@)):

C. Storm Water Pollution Preventiofi Plan
Requirements

The pollution prevention plans‘required by today’s
permits focus ‘on two major tasks: (1) Providing a site
descriptionythat identifies (sources of pollution to storm
water discharges associated with industrial activity from
the «facility and .(2)/ identifying and implementing
approptiate measures fo reduce pollutants in storm water
discharges to ensure compliance with the terms and
conditions(of these permits.

Indeveloping these permits, the Agency reviewed a
significant number of existing State and local sediment
and” erosion control and storm water management
requirements. State and local data were reviewed for a
wide range of climates and varying types of construction
activities.

1. Contents of the Plan

Storm water pollution prevention plans must include
a site description; a description of controls that will be
used at the site (e.g., erosion and sediment controls,
storm water management measures); a description of
maintenance and inspection procedures; and a
description of pollution prevention measures for any
non-storm water discharges that exist.

a. Site description. Storm water pollution prevention
plans must be based on an accurate understanding of the
pollution potential of the site. The first part of the plan
requires an evaluation of the sources of pollution at a
specific construction site. The plan must identify
potential sources of pollution that may reasonably be
expected to affect the quality of storm water discharges
from the construction site. In addition, the source
identification components for pollution prevention plans
must provide a description of the site and the



construction activities. This information is intended to
provide a better understanding of site runoff and major
pollutant sources. At a minimum, plans must include the
following:

-- A description of the nature of the construction
activity. This would typically include a description of
the ultimate use of the project (e.g., low-denmsity
residential, shopping mall, highway).

-- A description of the intended sequence of major
activities that disturb soils for major portions of the site
(e.g., grubbing, excavation, grading).

— Estimates of the total area of the site and the total
area of the site that is expected to be disturbed by
excavation, grading, or other activities. Where the
construction activity is to be staged, it may be
appropriate to describe areas of the site that will be
disturbed at different stages of the construction process.

— Estimates of the runoff coefficient of the site after
construction activities are completed as well as existing
data describing the quality of any discharge from the site
or the soil. The runoff coefficient is defined\ds ‘the
fraction of total rainfall that will appear™at\ the
conveyance as runoff. Runoff coefficients “can be
estimated from site plan maps, which provide ‘estimates
of the area of impervious structures planned for the site
and estimates of areas where vegetation will \be
precluded or incorporated. Runoff coefficients ‘are one
tool for evaluating the volume of runoff that(will occur
for a site when construction is completed. These
coefficients assist in evaluating pollutant loadings;
potential hydraulic impacts to receiving waters,\and
flooding impact. They are alsonused for sizing ‘of
post-construction storm waterumanagement measures.

-~ A site map indicating drainage patterns and
approximate slopes anticipated after, major grading
activities, areas of soil disturbancejand outline of areas
that will not(be “disturbed;, the /location of major
structural and nonstructural‘controls identified in the
plan; the.location of sreas where stabilization practices
are expected to occur; the location of surface waters
(including wetlands);.and locations where storm water
1s"discharged to'a surface water. Site maps should also
include other/major features and potential pollutant
sources, such as the location of impervious structures
and the location of soil piles during the construction
process.

-- The name of the receiving water(s), and areal
extent of wetland acreage at the site.
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b. Controls to reduce pollutants. The storm water
pollution prevention plan must describe and ensure that
implementation of practices that will be used to reduce
the pollutants in storm water discharges from the site
and assure compliance with the terms and conditions of
the permit. Permittees are required to develop a
description of four classes of controls appropriate for
inclusion in the facility's plan, and implement controls
identified in the plan in accordance with the plan. The
description of controls must address (1),erosion and
sediment controls, (2) storm water management, (3) a
specified set of other controls, and (4)“any applicable
procedures and requirements of State and local sediment
and erosion plans or storm water/management plans:

The pollution prevention plan‘must cledrly describe
the intended sequence of major activities)and when, in
relation to the construction process,the (control will be
implemented. Good site planning” and‘preservation of
mature vegetation are primary control techniques for
controlling sediment in storm\water discharges during
construction “activities as_well as for developing a
strategy ‘for storm water management that controls
pollutants in storm watér discharges after the completion
of construction activities. Properly staging major earth
disturbing activities can also dramatically decrease the
costs of sediment and erosion controls. The description
of therintended sequence of major activities will
typically-describe the intended staging of activities on
different parts of the site.

Permittees must develop and implement four classes
of controls in the pollution prevention plan, each of
which is discussed below.

i. Erosion and sediment controls. The requirements
for erosion and sediment controls for construction
activities in these permits have three goals: (1) To divert
upslope water around disturbed areas of the site; (2) to
limit the exposure of disturbed arcas to the shortest
duration possible; and (3) to remove sediment from
storm water before it leaves the site. Erosion and
sediment controls include both stabilization practices
and structural practices.

Stabilization Practices. Pollution prevention plans
must include a description of interim and permanent
stabilization practices, including site-specific scheduling
of the implementation of the practices. The plans should
ensure that existing vegetation is preserved where
attainable and that disturbed portions of the site are
stabilized as quickly as possible. Stabilization practices
are the first line of defense for prevention erosion; they
include temporary seeding, permanent seeding,
mulching, geotextiles, sod stabilization, vegetative



buffer strips, protection of trees, preservation of mature
vegetative buffer strips, and other appropriate measures.
Temporary stabilization practices are often cited as the
single most important factor in reducing erosion at
construction sites.”

Stabilization also involves preserving and protecting
selected trees that were on the site prior to development.
Mature trees have extensive canopy and root systems,
which help to hold soil in place. Shade trees also keep
soil from drying rapidly and becoming susceptible to
erosion., Measures taken to protect trees can vary
significantly, from simple measures such as installing
tree fencing around the drip line and installing tree
armoring, to more complex measures such as building
retaining walls and tree wells.

Since stabilization practices play such an important
role in preventing erosion, it is critical that they are
rapidly employed in appropriate areas. These permits
provide that, except in three situations, stabilization
measures be initiated on disturbed areas as soon as
practicable, but no more than 14 days after construction
activity on a particular portion of the site has
temporarily or permanently ceased. The\/three
exceptions to this requirement are the following:

-- Where construction activities will'resume on a
portion of the site within 21 days from when the
construction activities ceased.

-- Where the initiation of stabilization measures is
precluded by snow cover, in which case, stabilization
measures must be initiated as soon as‘practicable.

— In arid areas (areas with,af average-annual
rainfall of O to 10 inches) and ‘semi-arid areas (areas
with an average annual rainfall of 10 t6,20 inches),
where the initiation of stabilization measure is precluded
by seasonal arid conditions, in which casé; stabilization
measures must be initiated as soon,as practicable.

Structural Practices. The ‘pollution prevention plan
must include a description/of 'structural practices to the
degree /economically “attainable, to divert flows from
exposed-soils, storeflows, or otherwise limit runoff and
the-discharge.of \pollutants from exposed areas of the
site. Structurall controls are necessary because
vegetative controls cannot be employed at areas of the
site that are continually disturbed and because a finite
time period is required before vegetative practices are
fully effective. Options for such controls include silt
fences, earth dikes, drainage swales, check dams,
subsurface drains, pipe slope drains, level spreaders,
storm drain inlet protection, rock outlet protection,
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sediment traps, rock outlet protection, reinforced soil
retaining systems, gabions, and temporary or permanent
sediment basins. Structural measures should be placed
on upland soils to the degree possible.

For sites with more than 10 disturbed acres at one
time that are served by a common drainage location, a
temporary or permanent sediment basin providing 3,600
cubic feet of storage per acre drained, or equivalent
control measures (such as suitably sized dry wells or
infiltration structures), must be provided, where
economically attainable until final stabilization of the
site has been accomplished. Flows from offsite arsas
and flows from onsite areas that are either undisturbed
or have undergone final stabilization may be diverted
around both the sediment basin and the disturbed area.
The requirement to provide 3600 cubi¢ feet"of storage
area per acre drained does not apply to.such diverted
flows.

For the dramage locations, which serve more than 10
disturbediacres at one time, and where a sediment basin
providing storage or equivalent controls for 3,600 cubic
feet\pervacre drained _is not economically attainable,
smaller sediment\basins or sediment traps should be
used. At a minimum, silt fences, or equivalent sediment
controls are required for all sideslope and downslope
boundaties of the construction area. Diversion structures
should be-used on upland boundaries of disturbed areas
to,prevent runon from entering disturbed areas.

For drainage locations serving 10 or less acres,
smaller sediment basins or sediment traps should be
used and at a minimum, silt fences, or equivalent
sediment controls are required for all sideslope and
downslope boundaries of the construction area.
Alternatively, the permittee may provide a sediment
basin providing storage for 3,600 cubic feet of storage
per acre drained. Diversion structures should be used on
upland boundaries of disturbed areas to prevent runon
from entering disturbed areas.

ii. Storm water management. The plan must include
a description of "storm water management” measures.'
These permits address only the installation of storm
water management measures and not the ultimate
operation and maintenance of such structures after the
construction activities have been completed and the site
has undergone final stabilization. Permittees are
responsible only for the installation and maintenance of
storm water management measures prior to final
stabilization of the site and are not responsible for
maintenances after storm water discharges associated
with construction activities have been eliminated from
the site.



Land development can significantly increase storm
water discharge volumes and peak velocities where
appropriate storm water management measures are not
implemented. In addition, storm water discharges will
typically contain higher levels of pollutants, including
total suspended solids (TSS), heavy metals, nutrients,
and oxygen demanding constituents."”

Storm water management measures that are installed
during the construction process can control the volume
of storm water discharged and peak discharge velocities,
as well as reduce the amount of pollutants discharged
after the construction operations have been completed.
Reductions in peak discharge velocities and volumes can
also reduce pollutant loads, as well as reduce physical
impacts such as stream bank erosion and stream bed
scour. Storm water management measures that mitigate
changes to predevelopment runoff characteristics assist
in protecting and maintaining the physical and biological
charactetistics of receiving streams and wetlands.

Structural measures should be placed on upland soils
to the degree attainable. The installation of such devices
may be subject to section 404 of the CWA if the devices
are placed in wetlands (or other waters of the\United
States).

Options for storm water management'measures that
are to be evaluated in the development of plans include
infiltration of runoff on site; flow attenuation by‘use/of
open vegetated swales and natural depressions;\storm
water retention structures and storm water detention
structures (including wet ponds); and sequential systems
that combine several practices.

The pollution prevention plan=must include ‘an
explanation of the technicalubasis used to select the
practices to control pollution® where flows exceed
predevelopment levels, The explanation of the technical
basis for selecting practices should, address how a
number of factorswere evaluated, including the
pollutant removalefficiencies of the measures, the costs
of the measure; site specific'factors that will affect the
application of the measures, the economic achievability
of the’ measure at a particular site, and other relevant
factors.

EPA agticipates that storm water management
measures at many sites will be able to provide for the
removal of at least 80 percent of total suspended solids
(TSS)."* A npumber of storm water management
measures can be used to achieve this level of control,
including properly designed and installed wet ponds,
infiltration trenches, infiltration basins, sand filter
system, manmade storm water wetlands, and multiple
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pond systems. The pollutant removal efficiencies of
various storm water management measures can be
estimated from a number of sources, including "Storm
Water Management for Construction Activities:
Developing Pollution Prevention Plans and Best
Management Practices”, U.S. EPA, 1992, and "A
Current Assessment of Urban Best Management
Practice”, prepared for U.S. EPA by Metropolitan
Washington Council of Governments, March (1992.
Proper selection of a technology depends on site/factors
and other conditions.

In selecting storm water managementymeasures, the
permittee should consider the impacts of ‘each method on
other water resources, such as(grotind water)Althotugh
storm water pollution prevention‘plans primarily focus
on storm water management; EPA encourages'facilities
to avoid creating ground water pollution(problems. For
example, if the water table is unustially high in an area
or soils are especially sandy and porous, an infiltration
pond may contaminate a ground water source unless
special preventive measures are taken. Under EPA's
July 1991\Ground Water Protection Strategy, States are
encouraged to develop Comprehensive State Ground
Water® Protection Programs (CSGWPP). Efforts to
control storm water should be compatible with State
ground water,objectives as reflected in CSGWPPs.

The'evaluation of whether the pollutant loadings and
the hydrologic conditions (the volume of discharge) of
flows exceed predevelopment levels can be based on
hydrologic models which consider conditions such as the
natural vegetation which is typical for the area.

Increased discharge velocities can greatly accelerate
erosion near the outlet of onsite structural measures. To
mitigate these effects, these permits require that velocity
dissipation devices be placed at discharge locations and
along the length of any outfall channel as necessary to
provide a non-erosive velocity flow from the structure
to a water course. Velocity dissipation devices maintain
and protect the natural physical and biological
characteristics and functions of the watercourse, e.g.,
hydrologic conditions, such as the hydroperiod and
hydrodynamics, that were present prior to the initiation
of construction activities.

iii. Other controls. Other controls to be addressed
in storm water pollution prevention plans for
construction activities require that no non-storm water
solid materials, including building material wastes shall
be discharged at the site, except as authorized by a
section 404 permit. '



These final permits require that offsite vehicle
tracking of sediments and the generation of dust be
minimized. This can be accomplished by measures such
as providing gravel or paving at access entrance and exit
drives, parking areas, and unpaved roads on the site
carrying significant amounts of traffic (e.g., more than
25 vehicles per day); providing entrance wash racks or
stations for trucks; and/or providing street sweeping.

In addition, these permits require that the plan shall
ensure and demonstrate compliance with applicable
State and/or local sanitary sewer, septic system, and
waste disposal regulations.'®

iv. State and local controls. Many municipalities
and States have developed sediment and erosion control
requirements for construction activities. A significant
rumber of municipalities and States have also developed
storm water management controls. These general
permits require that storm water pollution prevention
plans for facilities that discharge storm water associated
with industrial activity from construction activities
include procedures and requirements of State and local
sediment and erosion control plans or storm water
management plans. Permittees are required to provide
a certification that their storm water pollution prévention
plan reflects requirements related to protecting.water
resources that are specified in State or, local'sediment
and erosion plans or storm water managément plans.?

In addition, permittees are required to amend their
storm water pollution prevention plans to, reflect any
change in a sediment and erosion site plan or, site permit
or storm water management site plan or site permit
approved by State or local officials, for which the
permittee receives written otice. Where, ‘such
amendments are made, the permittee must provide a
recertification that the storm ‘water pollution prevention
plan has been modified. This provision does'not apply
to provisions of master\plans, comprehensive plans,
nonenforceable guidelines, or=technical guidance
documents, but rather to site-specific State or local
permits or plans,

c.(Maintenance. Erosion and sediment controls can
become-ineffective,ifithey are damaged or not properly
waintained. Maintenance of controls has been identified
as¥a major (part of effective erosion and sediment
programs. Plans must contain a description of prompt
and timely maintenance and repair procedures
addressing all erosion and sediment control measures
(e.g., sediment basins, traps, silt fences), vegetation,
~ and other measures identified in the site plan to ensure
that such measures are kept in good and effective
operating condition.
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d. Inspections. Procedures in a plan must provide
that specified areas on the site are inspected by qualified
personnel provided by the discharger a minimum of
once every seven calendar days and within 24 hours
after any storm event of greater than 0.5 inches. Areas
of the site that must be observed during such inspections
include disturbed areas, areas used for storage of
materials that are exposed to precipitation, structural
control measures, and locations where vehicles enter or
exit the site. Where sites have been temporarily or
finally stabilized, or during seasonal arid periods in arid
areas (areas with an average annual rainfall of 0 to 10
inches) and semi-arid areas (with an/average annual
rainfall of 10 to 20 inches) the inspectionemust be
conducted at least once every month.

Disturbed areas and areas used /for ‘storage of
materials that are exposed to precipitation must be
inspected for evidence of, or the potential for, pollutants
entering the runo6ff from the site. Brosion and sediment
control measures identified in the plan must be observed
to ensure that they are operating correctly. Observations
can b¢ made during-wet or dry weather conditions.
Where discharge locations or points are accessible, they
must,be inspected, to Jascertain whether erosion control
measures are effective in preventing significant impacts
to receiving waters. This can be done by inspecting
receiving waters to see whether any signs of erosion or
sediment-are associated with the discharge location.
Tocations where vehicles enter or exit the site must be
inspected for evidence of offsite sediment tracking.

Based on the results of the inspection, the site
description and the pollution prevention measures
identified in the plan must be revised as soon as possible
after an inspection that reveals inadequacies. The
inspection and plan review process must provide for
timely implementation of any changes to the plan within
7 calendar days following the inspection.

An inspection report that summarizes the scope of
the inspection, name(s) and qualifications of personnel
conducting the inspection, the dates of the inspection,
major observations relating to the implementation of the
storm water pollution prevention plan, and actions taken
must be retained as part of the storm water pollution
prevention plan for at least three years after the date of
inspection. The report must be signed in accordance
with the signatory requirements in the Standard
Conditions section of these permits.

Diligent inspections are necessary to ensure adequate
implementation of onsite sediment and erosion controls,
particularly in the later stages of construction when the



volume of runoff is greatest and the storage capacity of
the sediment basins has been reduced.?!

e. Non-storm water discharges. Today's permits may
authorize storm water discharges from construction
activities that are mixed with discharges from
firefighting activities, fire hydrant flushings, waters used
to wash vehicles or control dust in accordance with
efforts to minimize offsite sediment tracking, potable
water sources including waterline flushings, irrigation
drainage from watering vegetation, routine exterior
building washdown that does not use detergents,
pavement washwaters where spills or leaks of toxic or
hazardous materials have not occurred (unless all spilled
material has been removed) and where detergents are
not used, air conditioning condensate, springs,
uncontaminated ground water (including dewatering
ground water infiltration), and foundation or footing
drains where flows are not contaminated with process
materials such as solvents, provided the non-storm
water component of the discharge is specifically
identified in the pollution prevention plan. In addition,
the plan must identify and ensure the implementation of
appropriate pollution prevention measures for eachiof
the non-storm water component(s) of the discharge.?

EPA believes that where these classes of non<storm
water discharges are identified in a pollution.prevention
plan and where appropriate pollution prevention
measures are evaluated, identified, and implemented,
they generally pose low risks to the environment. The
Agency also notes that it can request individual permit
applications for such discharges where appropriate. The
Agency is not requiring that flows from fire-fighting
activities be identified in plans /because <wof4 the
emergency nature of such discharges coupled with their
low probability and the jmpredictability. ‘of  their
occurrence.

2. Deadlines for Plan\Preparation and"Compliance

Today's permits establish the following deadlines for
storm water pollution prevention'plan development and
compliance:

= The plan muist be.completed prior to the submittal
of'an NOI to be covered under this permit and updated
as appropriates

— For construction activities that have begun on or
before October 1, 1992, except for sediment basins, the
plan shall provide for compliance with the terms and
schedule of the plan beginning on October 1, 1992. The
plan shall provide for compliance with sediment basins
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required under the permits by no later than December 1,
1992,

-- For construction activities that have begun after
October 1, 1992, the plan must provide for compliance
with the terms and schedule of the plan beginning with
the initiation of construction activities.

3. Signature and Plan Review

Signature and plan review requirements, are as
follows:

-~ The plan must be signed by all permittees for)a
site in accordance with the signatory requirements‘in the
Standard Permit Conditions section of the{permit, and
must be retained on site at the-facility that'generates the
storm water discharge.

-- The permittee must make plans available, upon
request, to EPA, and State.or local agency approved
sediment“and\erosion plans, grading plans, or storm
water«nanagement plans. In the case of a storm water
discharge associated._with industrial activity that
discharges through a municipal separate storm sewer
system with an NPDES permit, permittees must make
plans available to the municipal operator of the system

upon request.

—EPA may notify the permittee at any time that the
plan does not meet one or more of the minimum
fequirements. Within 7 days of such notification from
EPA (or as otherwise requested by EPA), the permittee
must make the required changes to the plan and submit
to EPA a written certification that the requested changes
have been made.

4. Keeping Plans Current

The permittee must amend the plan whenever there
is a change in design, construction, operation, or
maintenance, that has a significant effect on the potential
for the discharge of pollutants to waters of the United
States or to municipal separate storm sewer systems.
The plan must also be amended if it proves to be
ineffective in eliminating or significantly minimizing
pollutants in the storm water discharges from the
construction activity. In addition, the plan shall be
amended to identify any new contractor and/or
subcontractor that will implement a measure of the
storm water pollution prevention plan. Amendments to
the plan will be reviewed by EPA as described above.

5. Additional Requirements



These permits authorize a storm water discharge
associated with industrial activity from a construction
site that is mixed with a storm water discharge from an
industrial source other than construction, only under the
following conditions:

-- The industrial source other than construction is
located on the same site as the construction activity; and

-- Storm water discharges from where the
construction activities are occurring are in compliance
with the terms of this permit.

6. Contractors

The storm water pollution prevention plan must
clearly identify for each measure identified in the plan,
the contractor(s) and/or subcontractor(s) that will
implement the measure. All contractors and
subcontractors identified in the plan must sign a copy of
the certification statement presented below before
conducting any professional service at the site identified
in the pollution prevention plan:

"I certify under penalty of law that I understand‘the
terms and conditions of the general National Pollutant
Discharge Elimination System (NPDES) permit that
authorizes the storm water discharges'associated with
industrial activity from the construction site identified.as
part of this certification.”

All certifications must be included in the storm water
pollution prevention plan.

D. Retention of Records

The permittee is required to, retain records or copies
of all reports required by.this permit, including storm
water pollution prevehtion plans and records of all data
used to complete the NOI to be coyered by the permit,
for a period of at least\three yearsfrom the date of final
stabilization. This\period may, be‘extended by request of
the Director.

E{Notice of Termination

A discharger,may, submit a Notice of Termination
(NOT) to EPA/initwo'sets of circumstances: (1) After a
site has undergone final stabilization and the facility no
longer discharges storm water associated with industrial
activity from a construction site and (2) when the
permittee has transferred operational control to another
permittee and is no longer an operator for the site.
NOTs must be submitted using the form provided by the
Director (or a photocopy thereof). A copy of the NOT
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form is in Appendix D and can be photocopied for use.
NOTSs will assist EPA in tracking the status of the
discharger.

Today's permits define final stabilization for the
purpose of submitting an NOT as occurring when all
soil disturbing activities are completed and a uniform
perennial vegetative cover with a density of 70 percent
for the unpaved areas and areas not covered by
permanent structures has been established or, equivalent
stabilization measures have been employed. Eqtiivalent
stabilization measures include permanent measures other
than establishing vegetation, such as the use of rip-rap;
gabions, and/or geotextiles.

A copy of the NOT, and’instructions fof completing
the NOT, are provided in Appendix D of'today’s notice.
The NOT form requires, the following mformation:

-- The mailing address of the ‘construction site for
which the notification is submitted. Where a mailing
address forythe site is not available, the location of the
approXimate center of the site must be described in
terms of the latitudedand longitude to the nearest 15
seconds, or the ‘section, township, and range to the

neatest quarter.

— The name, address, and telephone number of the
operator-addressed by the NOT.

— The NPDES permit for the storm water discharge
identified by the NOT.

— The following certification:

"I certify under penalty of law that all storm water
discharges associated with industrial activity from the
identified facility that are authorized by an NPDES
general permit have been eliminated or that I am no
longer the operator of the facility or construction site. I
understand that by submitting this notice of termination,
I am no longer authorized to discharge storm water
associated with industrial activity under this general
permit, and that discharging pollutants in storm water
associated with industrial activity to waters of the
United States is unlawful under the Clean Water Act
where the discharge is not authorized by a NPDES
permit. I also understand that the submittal of this notice
of termination does not release an operator from liability
for any violations of this permit form the Clean Water
Act.”

Notices of Termination are to be sent to the
following address: Storm Water Notice of Termination,
P.O. Box 1185, Newington, Virginia 22122.



The NOT must be signed by the appropriate
individual in accordance with the signatory requirements
of 40 CFR 122.22. A description of these signatory
requirements is provided in the instructions
accompanying the NOT (see appendix D).

Submittal of a NOT, by itself, does not relieve
permittees from the obligations of the permit, such as
the requirement to stabilize the site. Appropriate
enforcement actions may still be taken for permit
violations where a permittee submits a NOT but the
permittee has not transferred operational control to
another permittee or the site has not undergone final
stabilization.

F. Regional Offices

Notices of Intent to be authorized to discharge under
these permits should be sent to: Storm Water Notices of
Intent, P.O. Box 1215, Newington, VA 22122.

Other submittals of information required under these
permits or individual permit applications or other
written correspondence concerning discharges in any
State, Indian land, or from any Federal Facility covered;
should be sent to the appropriate EPA Regional Office
listed below:

CT, MA, ME, NH, R1, VT

United States EPA, Region I, Water Management
Division, (WCP-2109), Storm Water Staff, John\F.
Kennedy Federal Building, room 2209, Boston, MA
02203. Contact: Veronica Harrington, (617) 565-3525.

NJ, NY, PR, VI

United States EPA, Region.II, Water Management
Division, QWM-WPC), Storm Water Staff, 26 Federal
Plaza, New York, NY (10278. Contact: Jose Rivera,
(212) 264-2911.

AL, FL, GA, KY,"MS, NC, SC, TN

United States EPA, Region IV, Water Management
Division, (FPB-3), Storm Water Staff, 345 Courtland
Street, .NE., Atlanta,"GA 30365. Contact: Chris
Thomas, (404) 347-3012.

AR, LA, NM (except see Region IX for Navajo lands
and see Region VII for Ute Mountain Reservation
land), OK, TX

United States EPA, Region VI, Water Management
Division, (6W-EA), Storm Water Staff, First Interstate
Bank Tower at Fountain Place, 1445 Ross Avenue, 12th
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Floor, Suite 1200, Dallas, TX 75202. Contact: Region
VI Storm Water Hotline at (214) 655-xxxx.

CO, MT, ND, SD, WY, UT (except see Region IX for
Goshute Reservation and Navajo Reservation lands)

United States EPA, Region VIII, Water Management
Division, NPDES Branch (§WM-C), Storm Water Staff,
999 18th Street, Denver, CO 80202-2466. Contact:
Vern Berry, (303) 293-1630.

Note. — For Montana Indian Lands; please use the
following address:

United States EPA, Montana Operations Office; Federal
Office Building, Drawer/10096, 301 South»Park,
Helena, MT 59620-0026. Contact: Paul'Montgomery,
(406) 449-5486.

AZ, CA, HI;¢ NV,” American Samoa, Guam, the
Goshute Reservation in UT, and NV, the Navajo
Reservation in UT, NM, and AZ, the Duck Valley
Reservation in NV and.ID, Johnston Atoll, Midway and
Wake Island

United States| EPA, Region IX, Water Management
Division, (W-5-1), Storm Water Staff, 75 Hawthorne
Street,~San-Francisco, CA 94105. Contact: Bugene
Bromley,(415) 744-1906.

AK;"ID (except see Region IX for Duck Valley
Reservation lands), OR, WA

United States EPA, Region X, Water Management
Division, (WD-134), Storm Water Staff, 1200 Sixth
Street, Seattle, WA 98101. Contact: Steve Bubnick,
(202) 553-8399,

V. Cost Estimates

The two major costs associated with pollution
prevention plans for construction activities include the
costs of sediment and erosion controls (see
Table 1) and the costs of storm water management
measures (see Table 2). Today's permits provide
flexibility in developing controls for construction
activities. Typically, most construction sites will employ
several types of sediment and erosion controls and storm
water management controls, but not all the controls
listed in Tables 1 and 2. In general, sites that disturb a
large area will incur higher pollution prevention costs.



Table 1. -- Sediment and Erosion Control Costs

Temporary seeding
Permanent seeding

Mulching

Sod stabilization

Vegetative buffer strips
Protection of trees

Earth dikes

silt fences

drainage swales — grass
drainage swales - sod
drainage swales — riprap
drainage swales — asphalt
drainage swales — concrete
check dams — rock

check dams -- covered straw bales
level spreader -- earthen

level spreader - concrete
subsurface drain

Pipe slope drain

Temporary storm drain diversion
storm drain inlet protection
rock ouflet protection
sediment traps

temporary sediment-basins
sump pit

Entrance stabilization
Entrance wash rack
Temporary waterway,crossing
Wind breaks

Practices such as sod stabilization and tree\protection increage property values and satisfy consumer aesthetic needs.

$1.00 per square foot.

$1.00 per square foot.

$1.25 per square foot.

$4.00 per square foot.

$1.00 per square foot.
$30.00 to $200.00 per tree set.
$5.50 per linear foot.

$6.00 per linear foot.

$3.00 per square yard.
$4.00 per square yard.
$45.00 per square yard.
$35.00 per square yard.
$65.00 per square yatrd.
$100.00 per dam,

$50.00 per dam.

$4.00 per square yard.
$65.00 per square yard,
$2.25 per linear foot,
$5.00\per linear foot.
variable.

$300.00 per.inlet.

$45.00 per'square yard.
$500 to$7,000 per trap.
$5,000 to $50,000 per basin.
$500.to $7,000.

$1,500 to $5,000 per entrance.
$2,000 per rack.

$500 to $1,500.

$2.50 per linear foot.

Sources: "Means Site Work Cost Data"y 9th edition,, 1990, R.S. Means Company.

"Sediment and Erosion Control, AnInventory of Current Practices”, by Kamber Engineering for U.S. EPA, April 1990.

Table 2. ~4Annualized Costs of Seyeral Storm Water Management Options for Construction Sites

Annualized Cost Annualized Cost
for O-acre area for 20-acre area
Wet Ponds $5,872 $9,820
Dry Ponds 3,240 5,907
Dry,Ponds with Extended Detention 3,110 5,413
Infiltration Trenches 4,134 6,359

Estimates‘based on methodology presented in "Cost of Urban Runoff Quality Controls”, Wiegand, C., Schueler, T.,
Chittenden, W., and Jellick, D., Urban Runoff Quality-Impact and Quality Enhancement Technology, Proceedings of an
Engineering Foundation Conference, ASCE, 1986, edited by B. Urbonas and L.A. Roesner.

Costs are presented in 1992 dollars. Annualized costs are based on a 10 year period and 10 percent discount rate.

Estimates include a contingency cost of 25 percent of the construction cost and operation and maintenance costs of 5
percent of the construction cost. Land costs are not included.

A-17



10

13

15

16

17

19

On June 4, 1992, the United States Court of Appeals for the Ninth Circuit remanded the exemption for construction
sites of less than five acres to the EPA for further rulemaking (Natural Resources Defense Council v. EPA, Nos.
90-70671 and 91-70200, slip op. at 6217 (9th Cir. June 4, 1992).

"Performance of Current Sediment Control Measures at Maryland Construction Sites", January 1990, Metropolitan
Washington Council of Governments.

"Guides for Erosion and Sediment Control in California," USDA, Soil Conservation Service, Davis CA, Revised
198s5.

"Guides for Erosion and Sediment Control in California," USDA Soil Conservation Service, Davis CA, Revised 1985.

"Controlling Urban Runoff: A Practical Manua] for Planning and Designing Urban BMPs", July, 1987} Metropolitaf
Washington Council of Governments.

"Urban Targeting and BMP Selection”, United States EPA, Region V, November 1990,
"Standards and Specifications for Infiltration Practices”, 1984, Maryland Water Resources Administration.

"Controlling Urban Runoff: A Practical Manual for Planning and Designing Utban BMPs", Metropolitan Washington
Council of Governments, July 1987.

See "Wetland basins for Storm Water Treatment: Discu$sion and Background", Maryland Sediment and Stormwater
Division, 1987 and "The Value of Wetlands for Nonpoint SourcéControl - Literafure Summary", Strecker, E., et.
al., 1990,

"Controlling Urban Runoff, A Practical Mamual'for Planning and Designing Urban BMPs", Metropolitan Washington
Council of Governments, 1987.

"Urban Targeting and BMP Selection”, United ‘States EPA, Region V, November 1990.
"Urban Surface Water Management", Walesh, S.G., Wiley;*1989.

The term "final stabilization" is defined in today's permits'and is discussed in more detail in the Notice of Termination
section of today's fact sheet.

These discharges are consistent.with the allowable classes of non-storm water discharges to municipal separate storm
sewer systems (40 CER 122.26(d)(iv)([D)).

"New York Guidelines for Urban Erosion and Sediment Control", USDA, Soil Conservation Service, March 1988.

For the purpose of the special requirements for construction activities, the term "storm water management" measures
refers to controls that will‘primarily reduce the discharge of pollutants in storm water from sites after completion of
construction activities.

See"Nationwide Urban Runoff Program," EPA, 1984,

TSS can be used’as an indicator parameter to characterize the control of other pollutants, including heavy metals,
oxygen demanding pollutants, and nutrients, commonly found in storm water discharges.

In rural and suburban areas that are served by septic systems, malfunctioning septic systems can contribute pollutants
to storm water discharges. Malfunctioning septic tanks may be a more significant surface runoff pollution problem
than a ground water problem. This is because a malfunctioning septic system is less likely to cause ground water
contamination where a bacterial mat in the soil retards the downward movement of wastewater. Surface malfunctions
are caused by clogged or impermeable soils, or when stopped up or collapsed pipes force untreated wastewater to the
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surface. Surface malfunctions can vary in degree from occasional damp patches on the surface to constant pooling or
runoff of wastewater. These discharges have high bacteria, nitrate, and nutrient levels and can contain a variety of
household chemicals. This permit does not establish new criteria for septic systems, but rather addresses existing State
or local criteria.

Operators of storm water discharges from construction activities which, based on an evaluation of site specific
conditions, believe that State and local plans do not adequately represent BAT and BCT requirements for the facility
may request to be excluded from the coverage of the general permit by submitting to the Director an individual
application with a detailed explanation of the reasons supporting the request, including any supporting documentation
showing that certain permit conditions are not appropriate.

"Performance of Current Sediment Control Measures at Maryland Construction Sites", January 1990, Metropolitan
Washington Council of Governments.

This is consistent with the allowable types of non-storm water discharges to municipal sepatate storm sewet systems
(40 CFR 122.26(d)(2)(iv)(A)).
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ENVIRONMENTAL PROTECTION AGENCY
AGENCY: Environmental Protection Agency (EPA).

[FRL-4511-2]
57 FR 44412
September 25, 1992

Final NPDES General Permits for Storm Water
Discharges From Construction Sites

ACTION: Notice of Final NPDES General Permits.

SUMMARY: The Regional Administrators of Regions
I, II, 1T, IV, and IX (the "Regions" or the "Directors")
are today issuing final National Pollutant Discharge
Elimination System (NPDES) general permits for storm
water discharges associated with industrial activity from
construction sites in Florida (except from Indian lands),
Massachusetts, the District of Columbia, Guam and
American Samoa; on Indian lands in New York; and
from Federal facilities in Delaware.

These general permits establish Notice of Intent
(NOD requirements, special conditions, requirements, to
develop and implement storm water pollution prevention
plans, and requirements to conduct site inspections for
facilities with discharges authorized by the permit.

DATES: These general permits shall be effective on
November 25, 1992. This effective date is necessary, to
provide appropriate dischargers with the oppottunity to
comply with the October 1, 1992 deadline for submitting
an NPDES application for storm water discharges
associated with industrial by submitting a Notice ‘of
Intent (NOJ) to be covered by thé\permits.

Deadlines for submittal ‘of Notices of Intent (NOIs)
are provided in Part II.A) of the generall permits.
Today's general permits also provide additional dates
for compliance with'the terms of.the\permit.

ADDRESSES:\Notices of Tntent to be authorized to
discharge under thesepetmits, should be sent to: Storm
Water/Notices of Intent, PO"Box 1215, Newington, VA
22122.

Other submittals of information required under these
permits or individual permit applications should be sent
to the appropriate EPA Regional Office. The addresses
of the Regional Offices and the name and phone number
of the Storm Water Regional Coordinator is provided in
Section II of the Fact Sheet.
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The index to the administrative records for these
permits is available at the appropriate Regional Office.
The complete administrative record is located at EPA
Headquarters, EPA Public Information Reference Unit,
room 2402, 401 M Street SW., Washington, DC 20460,
A reasonable fee may be charged for copying. Specific
record information will be made available at the
appropriate Regional Office as requested.

FOR FURTHER INFORMATION CONTACT; For
further information on the final NPDES general permits
and for copies of the Notice of Intent form (the Notice
of Intent form in appendix C of this notice,can be copied
and submitted) contact the NPDES (Storm Water Hotline
at (703) 821-4823, or the appropriate EPAyRegional
Office. The name, address”and-phone numbervof the
Regional Storm Water, Coordinators afe, provided in
Section II of the Fact Sheet.

TEXT: SUPPREMENTARY INFORMATION:
I. Introduction

II. Regional Contacts

III:=Section 401 Certification

IV. Economic Impact (Executive Order 12291)
V.. Paperwork Reduction Act

V1. Regulatory Flexibility Act

Other submittals of information required under these
permits or individual permit applications should be sent
to the appropriate EPA Regional Office. The addresses
of the Regional Offices and the name and phone number
of the Storm Water Regional Coordinator is provided in
Section II of the Fact Sheet.

The index to the administrative records for these
permits is available at the appropriate Regional Office.
The complete administrative record is located at EPA
Headquarters, EPA Public Information Reference Unit,
room 2402, 401 M Street SW, Washington DC 20460.
A reasonable fee may be charged for copying. Specific
record information will be made available at the
appropriate Regional Office as requested.

I. Introduction
The Regional Administrators of the United States

Environmental Protection Agency (EPA) are issuing
final general permits for the majority of storm water



discharges associated with industrial activity from
construction activities as follows:

Region I - for the State of Massachusetts.
Region II -- for Indian lands located in New York.

Region IIT - for the District of Columbia and for
Federal facilities in Delaware.

Region IV -- for the State of Florida.
Region IX -- for Guam and American Samoa.

On August 16, 1991, (56 FR 40948), EPA requested
public comment on draft National Pollutant Discharge
Elimination System (NPDES) general permits that were
the basis for today's final general permits. In addition to
addressing storm water discharges from construction
activities, the August 16, 1991, draft general permits
addressed storm water discharges from other industrial
activities. The permits in this notice only address storm
water associated with construction activity.

EPA received over 125 comments on construction
issues associated with the draft general permits. In
addition, public hearings to discuss the draft\general
permits were held in Dallas, TX; Oklahoma City, OK;
Baton Rouge, LA; Albuquerque, NM; Seattle, WA;
Boise, ID; Juneau, AK; Pierre, SD; Phoenix;, AZ;
Orlando, FL; Tallahassee, FL; Augusta, ME; Boston,
MA; and Manchester, NH.

On September 9, 1992 (57 FR 41176), EPA
published final National Pollutant Discharge Elimination
System (NPDES) general permitswfor storm_water
discharges associated with .industrial activity from
construction sites in 10 States (Alaska, Arizona, Idaho,
Louisiana, Maine, New Hampshire, New: Mexico,
Oklahoma, South Dakota}and Texas);theTerritories of
Puerto Rico, Johnston Atoll, and, Midway and Wake
Islands; on Indianlands in Alaska, Arizona, California,
Colorado, Florida, Idaho,\ Maine, Massachusetts,
Mississippi, Montana, New/Hampshire, Nevada, North
Carolina, North Dakotay, Nevada, Utah, Washington,
and Wyoming; from Federal facilities in Colorado, and
Washington; and from Federal facilities and Indian lands
in'Louisiana/ New Mexico, Oklahoma, and Texas.

EPA is incorporating portions of the detailed fact
sheet for the general permit for storm water discharges
from construction activity published on September 9,
1992, as part of the final fact sheet and statement of
basis for today’s final permit. The sections of the fact
sheet published on September 9, 1992 nl being
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incorporated are Section I, Introduction; Section II,
Coverage of General Permits; Section I, Summary of
Options for Controlling Pollutants; Section IV,
Summary of Permit Conditions; and Section V, Cost
Estimates; and Appendix A — Summary of Responses to
Public Comments on the August 16, 1991, Draft
General Permits.

Today's notice addresses final NPDES general
permits for storm water discharges associatedy with
industrial activity from construction sites ‘in Florida
(except from Indian lands), Massachusetts, District of
Columbia, Guam and American Samoay on Indian lands
in New York; and from Federal facilities in Delaware.
Today's notice contains four sets of appendices.
Appendix A incorporates Appendix A -- Summary of
Responses to Public Comments/on the August-16, 1991,
Draft General Permits, of the September 9, 1992
permits. Appendix B provides the/language of the final
general permitsyThe permits in, Appendix B are similar,
and are similar“to the final permits published on
September9, 1992. Except as provided in Part X of the
permits: Parts I through IX apply to all permits. Part X
of the permit contains’ conditions which only apply to
dischargers in the Staté indicated. Appendix C is a copy
ofvthe Notice of,Intent (NOI) form (and associated
instructions) to,be used by dischargers wanting to obtain
coveragezunder the general permits. Appendix D is a
copy\of.the Notice of Termination (NOT) form (and
associated instructions) that can be used by dischargers
waniting to notify EPA that their storm water dischargers
have been terminated or that the permittee has
transferred operation of the facility.

II. Regional Contacts

Notices of Intent to be authorized to discharge under
these permits must be sent to: Storm Water Notices of
Intent, PO Box 1215, Newington, VA 22122,

Other submittal of information required under these
permits or individual permit applications or other
wriften correspondence concerning discharges in any
State, Indian land, or from any Federal Facility covered,
should be sent to the appropriate EPA Regional Office
listed below: ’

Massachusetts

United States EPA, Region I, Water
Management Division (WCP-2109), Storm Water
Staff, John F. Kennedy Federal Building, Room
2209, Boston, MA 02203, Contact: Veronica
Harrington, (617) 565-3525



New York (Indian Lands)

United States EPA, Region II, Water
Management Division (2WM-WPC), Storm
Water Staff, 26 Federal Plaza, New York, NY
10278, Contact: Jose Rivera, (212) 264-2911

District of Columbia, Delaware (Federal Facilities)

United States EPA, Region I, Water
Management Division (3WMS5), 841 Chestnut
Building, Philadelphia, PA 19107, Contact:
Kevin Magerr, (215) 597-1651

Florida

United States EPA, Region IV, Water
Management Division (FPB-3), Storm Water
Staff, 345 Courtland Street, NE Atlanta, GA
30365, Contact: Chris Thomas, (404) 347-3012

Guam and American Samoa

United States EPA, Region IX, Water
Management Division (W-5-1), Storm\Water
Staff, 75 Hawthorne Street, San Franci§coCA
94105, Contact: Eugene Bromley;w/(415)
744-1906

III. Section 401 — Certification

Section 401 of the CWA provides that\no Federal
license or permit, including NPDES permits, to conduct
any activity that may result in any,discharge «into
navigable waters shall be granted wntil the State in
which the discharge originates/ certifies _'that the
discharge will comply with.the applicable provisions of
Sections 301, 302, 303;,306, jand 307 of the CWA. The
Section 401 certification process has been ¢ompleted for
all States, Indian lahds)and Federal*facilities covered by
today's general\ permits., The\ following summary
indicates where, additional permit requirements have
been added ‘as a result\of the certification process.

Massachusetts

See the following and Part X.A of the general permit
for 401 conditions. As a condition for certification under
section 401 of the CWA, the Commonwealth of
Massachusetts required inclusion of the following
conditions necessary to ensure compliance with State
water quality concerns.
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Storm water discharges not eligible for coverage
under this permit include new or increased storm water
discharges to coastal water segments within
Massachusetts designated as "Areas of Critical
Environmental Concern (ACEC)" (for information on
ACEC, please contact the Executive Office of
Environmental Affairs, Coastal Zone Management at
(617) 727-9530). In addition, mew or increased
discharges, as defined at 314 CMR 4.02(19), which
meet the definition of "storm water discharge}" as
defined at 314 CMR 3.04Q2)(a)(1) or, @), to
Outstanding Resource Waters which have not met the
provisions of 314 CMR 4.04(3) and PartII'C.1 of thi$
permit (as amended by the spedial yrequirements for
discharges in Massachusetts), areé not eligible for
coverage under this permit{

Permittees in Massachusetts are 4o submit NOIs to
the following address: Storm Water Staff, Storm Water
Notice of Intent,{US EPA Region 1, MA, PO Box 1215,
Newington,(VA 22122, A copy of the NOI for all
dischargesjto\Outstanding Resource Waters shall be
submitted to.the Commonwealth of Massachusetts at the
following address: “(Massachusetts Department of
Environmental Protection, Storm Water Notice of
Intent, BRP-WP. 43, PO Box 4062, Boston,
Massachusgetts, 02211.

For details on filing for permits with MA DEP see
310 €MR 4.00, Timely Action Schedule and Fee
Provisions. For other information call the MA DEP
Tnformation Services at (617) 338-2255 or the Technical
Services Section of the DEP Division of Water Pollution
Control at (508) 792-7470.

Massachusetts 401 certification requires the
following best management practices. Storm water
discharge outfall pipes to Outstanding Resource Waters
shall be removed and the discharge set back from the
receiving water when dischargers are seeking to
increase the discharge or change the site drainage
system; all new discharge outfalls must be set back from
the receiving water. Receiving swales for outfall pipes
shall be prepared to minimize erosion and maximize
infiltration prior to discharge. The goal is to infiltrate as
much as feasible; infiltration trenches and basins, filter
media dikes and/or other BMPs shall be used to meet
the goal. Protecting Water Quality in Urban Areas by
the Minnesota Pollution Control Agency, Division of
Water Quality is a reference for BMPs.

Storm water discharges to waters that are not
classified as Outstanding Resource Waters shall be
subject to the requirements of this permit. New
discharge outfall pipes shall be designed to be set back



from the receiving water when site conditions allow.
For existing discharge outfall pipes, when the storm
water drainage system is undergoing changes, outfall
pipes shall be set back from the receiving water. A
receiving swale, infiltration trench or basin, filter media
dike or other BMP should be prepared with the goal to
minimize erosion yet maximize infiltration or otherwise
improve water quality prior to discharge.

All discharges to Outstanding Resource Waters
authorized under this permit must be provided the best
practical method of treatment to protect and maintain the
designated use of the outstanding resource.

Delaware

See the following discussion and Part X.C of the
general permit for additional 401 conditions. As a
condition for certification under section 401 of the
CWA, the State of Delaware required inclusion of the
following conditions necessary to insure compliance
with State water quality concerns.

In addition to submitting all NOIs to the central NOT
receiving office in Newington, VA, permittees, in
Delaware also must submit a copy of all NOIs.to the
State of Delaware at the following address: Water
Pollution Control Branch, NPDES '‘Storm Water
Program, Delaware Department of Natural Resources
and Environmental Control, 89 Kings Highway; P:O.
Box 140, Dover, DE 19903. All Discharge Monitoring
Reports (DMRs), pollution prevention plans, as well as
subsequent revisions, must be submitted to the State of
Delaware at this same address. DMRs"also must be
submitted to the NPDES Programs\Diréctor, U.S. EPA
Region I, Water Management.Division (3WM55),
Storm Water Staff, 841 Chestnut Building, Philadelphia,
PA 19107.

Delaware’'s general permit=stipulates that all
permittees comply,with the requirements of 7 Delaware
Code Chapter 40,and the Delaware Sediment and Storm
Water Regulations (January,'1991).

Applicants are,required to obtain a certification of
consistency with, the, Delaware Coastal Management
Program (CZMA 1972, 16 U.S.C. 1451).

District of Columbia
See the following discussion and Part X.D of the

general permit for additional 401 conditions. As a
condition for certification under section 401 of the

A-23

CWA, the District of Columbia required inclusion of the
following special conditions.

Any unpermitted discharges that are subject to the
NPDES program, excluding discharges associated with
construction activity, are not authorized by this permit.

Florida

See the following discussion and Part. X.E of the
general permit for additional 401 conditions.

As a condition for certification under section 401 of
the CWA, the State of Florida required inclusion‘of the
following conditions necessary“to insure(compliance
with State water quality. concerns.

In addition to the NOI requirements ‘set forth in Part
1I of this permit;the State of Florida:requires that prior
to submitting an “NOI, the owner of a storm water
management system must receive a State of Florida
storm water.permit from either the Florida Department
of  Environmental-Régulation (FDER) or a Florida
Water Management District (FWMD).

The, pérmittee shall submit a narrative statement
certifying that'the storm water pollution prevention plan
for the facility provides compliance with approved State
of Florida issued permits, erosion and sediment control
plans and storm water management plans. In addition,
the permittee also shall submit a copy of the cover page
of the State permit issued by FDER or a FWMD to the
facility for the storm water associated with construction
activities.

Please note that facilities that discharge storm water
associated with construction activities to a municipal
separate storm sewer system within Broward, Dade,
Duval, Escambia, Hillsborough, Orange, Palm Beach,
Pineallas, Polk or Sarasota Counties shall submit a copy
of the NOI to the operator of the municipal separate
storm sewer system. Included within these counties, the
Florida Department of Transportation (FDOT),
incorporated municipalities and Chapter 298 Special
Districts shall also be notified where they own or
operate a municipal separate storm sewer system
receiving storm water discharges associated with
construction activity covered by this permit.

Florida's general permit stipulates that any
non-storm water component (as defined at Part I
(A)2)®)) of a facility's discharge must be in
compliance with paragraph IV.D.5 and the storm water
management system must be designed to accept these



discharges and provide treatment of the non-storm water
component sufficient to meet Florida water quality
standards. Discharges resulting from ground water
dewatering activities at construction sites are not
covered by this permit. The applicant may seek
coverage for these discharges under NPDES General
Permit No. FLG830000, published on July 17, 1989 (54
FR 29986) and modified on August 29, 1991 (56 FR
42736).

Permittees must submit a copy of all pollution
prevention plans to the State agency which issued the
storm water permit, and shall make plans available upon
request to the Director.

The permittee must amend the plan whenever there
is a change in design, construction, operation, or
maintenance, which has a significant effect on the
potential for the discharge of pollutants to the waters of
the United States, including the addition of or change in
location of storm water discharge points. Amendments
to the plan must be submitted to the State agency which
issued the State storm water permit.

In providing an estimate of the runoff coefficient,of
the site before, during and after construction, permittees
must utilize the "C" from the Rational Method; also,
permittees must provide an estimate of the size of the
drainage area for each outfall.

All storm water management controls, requited
pursuant to Part IV of this permit, shall be(consistent
with the requirements set forth in State Water Policy of
Florida (Chapter 1740, Florida Administrative Codg);
the applicable storm water permitting’ requirements of
the FDER or appropriate FWMD, ‘and the gunidelines
contained in the Florida Development/Manual:'A Guide
to Sound Land and Water Management (FDER, 1988)
and any subsequent amendments.

Florida's genderal permit ~requires that site
stabilization medsures’be initiated\as/soon as practicable
in portions of the site where Construction activities have
temporarily, or permanently)ceased. Please note that
paragraphs (2), (b) and\(c), Which provide exceptions to
these required stabilization practices, have been deleted
toumeet Florida water quality concerns.

As part of the pollution prevention plan, permittees
must provide a description of structural practices to
divert flows from exposed soils, store flows or
otherwise limit runoff and the discharge or pollutants
from exposed areas of the site in accordance with the
requirements set forth in Section 1740, 420, F.A.C.,
and the applicable storm water regulations of the FDER
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or appropriate FWMD. Structural practices shall be
placed on upland soils unless a State of Florida wetland
resource management permit issued pursuant to
Chapters 373 or 403, F.S., and the applicable
regulations of the FDER or FWMD authorize
otherwise.

The description of controls in Part IV of the permit
shall be consistent with the requirements set forthin the
State Water Policy of Florida (Chapter 1740,(E<¢A.C.),
the applicable storm water permitting regulations of the
FDER or appropriate FWMD, and ‘the ) guidelines
contained in the Florida DevelopmentManual: A Guide
to Sound Land and Water Management (FDER, 1988),
and any subsequent amendments., Structural)meastires
shall be placed on upland soils\unless a State of Florida
wetland resource management permit isswed pursuant to
Chapters 373 or 403, F.S., and the applicable
regulations of the FDER or/"FWMD authorize
otherwise. Thet installation of these devices may be
subject to section 404 of the CWA. This NPDES permit
only addresses the installation of storm water
management measures, and not the ultimate operation
and« maintenance. ‘of ) such structures after the
construction activitiesfhave been completed and the site
has“undergone final stabilization. Permittees are only
responsible for, the installation and maintenance of storm
water management measures prior to final stabilization
of thesite,/and are not responsible for maintenance after
storm, ‘water discharges associated with industrial
activity have been eliminated from the site. However,
all storm water management systems shall be operated
and maintained in perpetuity after final site stabilization
in accordance with the requirements set forth in the
State of Florida storm water permit issued for the site.

Pursuant to the requirements of Section 1740, 420,
F.A.C., the storm water management system shall be
designed to remove at least 80 percent of the average
annual load of pollutants which cause or contribute to
violations of water quality standards (95 percent if the
system discharges to an Outstanding Florida Water).

Regarding velocity dissipation devices, equalization
of the pre-development and post-development storm
water peak discharge rate and volume shall be a goal in
the design of the post-development storm water
management system.

No solid materials, including building materials,
shall be discharged to waters of the United States,
except as authorized by a Section 404 permit and by a
State of Florida wetland resource management permit
issued pursuant to Chapters 373 or 403, F.S., and the
applicable regulations of the FDER or FWMD.



The plan shall address the proper application rates
and methods for the use of fertilizers and pesticides at
the construction site and set forth how these procedures
will be implemented and enforced.

Florida's general permit requires that qualified
personnel (provided by the discharger) inspect all points
of discharge into waters of the United States or to a
municipal separate storm sewer system. In addition to
those items required to be inspected under Part IV of
this permit, designated personnel must also inspect
storm water management systems.

Permittees must inspect disturbed areas and areas
used for storage of materials that are exposed to
precipitation for evidence of, or the potential for,
pollutants entering the storm water management system.
In addition, the storm water management system and
erosion and sediment control measures identified in the
plan must be observed to ensure that they are operating
correctly. Where discharge locations or points are
accessible, they must be inspected to ascertain whether
erosion control and storm water management measures
are effective in meeting the performance standards set
forth in State Water Policy (Chapter 1740, F.A:C¢)"and
the applicable storm water permitting regulations of the
FDER or appropriate FWMD.

Permittees must allow the Director orfan authorized
representative of EPA, the State, or a municipal
separate storm sewer system, to sample or monitor, at
reasonable times, for the purposes of assuring permit
compliance or as otherwise authorized by the, CWA, any
substances or parameter at any location on the site.

A copy of the Notice of Termination shall be.sent'to
the State agency which issued'the State storm water
permit for the site and, if the storm waterimanagement
system discharges to‘a municipal separate storm sewer
system within Broward, Dade, MDuval, Escambia,
Hillsborough, Orange, Palm Beachj, Pinellas, Polk or
Sarasota Counti€s; to'the owner, of that system. Included
within these counties, the\Florida Department of
Transportation (FDOT),; incorporated municipalities,
and Chapter 298 Special‘Districts also shall be notified
where they own or, operate a municipal separate storm
sewer system (receiving storm water discharges
associated with construction activity covered by this
permit.

American Samoa

See the following discussion and Part X.F of the
general permit for additional 401 conditions. As a
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condition for certification under section 401 of the
CWA, the territory of American Samoa required
inclusion of the following special conditions.

Permittees must submit a copy of all NOIs and
pollution prevention plans to the American Samoa
Environmental Protection Agency.

Guam

See the following and Part X.G for 401 conditions,
As a condition for certification under{section 401 of the
CWA, the territory of Guam required inclusion(of the
following special conditions.

Permittees must submit‘a/copy of all,NOIs to the
Guam Environmental Protection Agency at.the following
address: D-107 Harmon) Plaza, 130"Rojas St., Harmon,
Guam 95911, ‘and to other appropriate Government of
Guam agenciés. “All pollution prevention plans and
discharge~monitoring reports (DMRs) also must be
submittedto Guam EPA.

IV+Economic Impact (Executive Order 12291)

EPA “has’ submitted this notice to the Office of
Management and Budget for review under Executive
Order, 12291.

V. Paperwork Reduction Act

EPA has reviewed the requirements imposed on
regulated facilities in these final general permits under
the Paperwork Reduction Act of 1980, 44 U.S.C. 3501
et seq. EPA did not prepare an Information Collection
Request (ICR) document for today's permits because the
information collection requirements in these permits
have already been approved by the Office of
Management and Budget (OMB) in submissions made
for the NPDES permit program under the provisions of
the Clean Water Act.

VI. Regulatory Flexibility Act

Under the Regulatory Flexibility Act, U.S.C. 601 et
seq., EPA is required to prepare a Regulatory
Flexibility Analysis to assess the impact of rules on
small entities. No Regulatory Flexibility Analysis is
required, however, where the head of the agency
certifies that the rule will not have a significant



economic impact on a substantial number of small
entities.

Today's permits provide small entities with an
application option that is less burdensome than
individual applications or participating in a group
application. The other requirements have been designed
to minimize significant economic impacts of the rule on
small entities and does not have a significant impact on
industry. In addition, the permits reduce significant
administrative burdens on regulated sources.
Accordingly, [ hereby certify pursuant to the provisions
of the Regulatory Flexibility Act, that these permits will
not have a significant impact on a substantial number of
small entities.

Authority: Clean Water Act, 33 U.S.C. 1251 et seq.

Dated: September 17, 1992.
Paul Keough,
Acting Regional Administrator, Region L.

Dated: September 3, 1992.
Constantine Sidamon-Eristoff,
Regional Administrator, Region II.

Dated: September 11, 1992.
A.R. Morris,
Acting Regional Administrator, Region HI.

Dated: September 17, 1992.
Donald J. Guinyard,
Acting Regional Administrator, Region IV

Dated: September 16, 1992.
John Wise,
Regional Administrator, Region IX,

Appendix A -- Sumimary of Response'to Public
Comments on the August 16, 1991, Draft General
Permits

The Summary of responses to Public Comment on
the August 16, 1991, draft general permits presented in
Appendix A\of the September 9, 1992, final general
permits_at 57 FR 41189, is hereby incorporated in
Appendix A of today!s notice.

Appendix B-- NPDES General Permits for Storm
‘Water Discharges From Construction Activities That are
Classified as "Associated With Industrial Activity"

Authorization to Discharge Under the National
Pollutant Discharge Elimination System
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[Permit No. MAR100000]

In compliance with the provisions of the Clean
Water Act, as amended (33 U.S.C. . . 1251 et. seq; the
Act), except as provided in Part I.B.3 of this permit,
operators of storm water discharges from construction
activities that are classified as "associated with industrial
activity”, located in the State of Massachusetts) are
authorized to discharge in accordance with the
conditions and requirements set forth herein.

Operators of storm water discharges from
construction activities within the general permit afed
who intend to be authorized by these permits( must
submit a Notice of Intent in accordance withiPart IT of
this permit. Operators of Jstorm water( discharges
associated with industrial activity whofail to’submit a
Notice of Intent in accordance with Pat ILof this permit
are not authorized under this general\permit.

This pernait'shall become effective on September 25,
1992.

This‘permit and.the authorization to discharge shall
expire ‘at midnight, September 25, 1997.

Signed and,issued this 17th day of September 1992.
Larry'Brill,

Acting/Director, Water Management Division.

This signature is for the permit conditions in Parts I
through IX and for any additional conditions in part X
which apply to facilities located in the State of
Massachusetts.

[NPDES Permit Number NYR10000F]

Authorization To Discharge Under the National
Pollutant Discharge Elimination System

In compliance with the provisions of the Clean
Water Act, as amended, (33 U.S.C. . . 1251 et. seq; the
Act), except as provided in Part I.B.3 of this permit,
operators of storm water discharges from construction
activities that are classified as "associated with industrial
activity”, located on Indian Lands in New York State
are authorized to discharge in accordance with the
conditions and requirements set forth herein.

Operators of storm water discharges from
construction activities within the general permit area
who intend to be authorized by these permits must
submit a Notice of Intent in accordance with Part II of
this permit. Operators of storm water discharges




associated with industrial activity who fail to submit a
Notice of Intent in accordance with Part II of this permit
are not authorized under this general permit.

This permit shall become effective on September 25,
1992.

This permit and the authorization to discharge shall
expire at midnight, September 25, 1997,

Signed and Issued this 3rd day of September 1992.
Richard L. Caspe, P.E.,

Director, Water Management Division, U.S.
Environmental Protection Agency, Region II.

[Permit No. -- — R100000 or DE R100000F (for
only Indian lands and/or Fed. fac)}

Authorization to Discharge Under the National
Pollutant Discharge Elimination System

In compliance with the provisions of the Clean
Water Act, as amended, (33 U.S.C. . . 1251 et. seq; the
Act), except as provided in Part 1.B.3 of this‘permit;
operators of storm water discharges from construction
activities that are classified as "associated with industrial
activity", located in Federal Facilities in,the state of
Delaware, are authorized to discharge 'in accordance
with the conditions and requirements set forth herein!

Operators of storm water discharges o from
construction activities within the general'permit area
who intend to be authorized by thege permits must
submit a Notice of Intent in accordance ‘with Part II'of
this permit. Operators of stofm “water discharges
associated with industrial activity who fail to{submit a
Notice of Intent in accordance,with Part IT of this permit
are not authorized under this general permit:

This permit shall become effectiveion September 25,
1992.

This permit and the anthorization to discharge shall
expire’at,midnight, September 25, 1997.

Signed and issued this 16th day of September 1992
A.R. Motris;

(signatiire “of Water Management Director or
Regional Administrator).

[Permit No. D/C R100000 or — -- R100000F (for
only Indian lands and/or Fed. fac)]

Authorization to Discharge Under the National
Pollutant Discharge Elimination System

In compliance with the provisions of the Clean
Water Act, as amended, (33 U.S.C. . . 1251 et. seq; the
Act), except as provided in Part 1.B.3 of this permit,
operators of storm water discharges from construction
activities that are classified as "associated with industrial
activity", located in the District of Columbia, are
authorized to discharge in accordance with the
conditions and requirements set forth herein®

Operators of storm water (discharges from
construction activities within the| general permit area
who intend to be authorized(by, these permits, must
submit a Notice of Intent in“accotdance with Paft Il of
this permit. Operators of storm water “discharges
associated with industrial activity who fail to submit a
Notice of Intent in accordance with/Part'Il of this permit
are not authorized under this general permit.

This permit shall become effective on September 25,
1992,

This permit and the authorization to discharge shall
expire at midnight, September 25, 1997.

Signed and issued this 16th day of September 1992
AvRuMorris,

(signature of Water Management Director or
Regional Administrator).

[General Permit Number FLR100000]

Region IV: Authorization To Discharge Under the
National Pollutant Discharge Elimination System

In compliance with the provisions of the Clean
Water Act, as amended (33 U.S.C. 1251 et seq., the
"Act"), except as provided in Part I.B.3 of this permit,
operators of storm water discharges from construction
activities that are classified as "associated with industrial
activity", located in the State of Florida are authorized
to discharge in accordance with the conditions and
requirements set forth herein.

Operators of storm water discharges from
construction activities within the general permit area
who intend to be authorized by this permit must submit
a Notice of Intent in accordance with Part II of this
permit. Operators of storm water discharges associated
with industrial activity who fail to submit a Notice of
Intent in accordance with Part II of this permit are not
authorized under this general permit.



This permit shall become effective on September 25,
1992.

This permit and the authorization to discharge shall
expire at midnight, September 25, 1997.

Signed and Issued: September 17, 1992.
Allan E. Antley,
Acting Director, Water Management Division.

This signature is for the permit conditions in Parts I
through IX and for any additional conditions in Part X
which apply to facilities located in the State of Florida.

[Storm Water General Permit for Construction
Activities] [Permit No. GUR100000]

Authorization To Discharge Under the National
Pollutant Discharge Elimination System

In compliance with the provisions of the Clean
Water Act, as amended (U.S.C. . . 1251 et. seq.; the
Act), except as provided in Part I.B.3 of this permit;
operators of storm water discharges from construction
activities that are classified as "associated with industrial
activity", located on the Island of Guam arefauthorized
to discharge in accordance with the(conditions and
requirements set forth herein.

Operators of storm water discharges®, from
construction activities within the general pérmit area
who intend to be authorized by this permit'must’submit
a Notice of Intent in accordance with Part'II of this
permit. Operators of storm water discharges associated
with industrial activity who fail.-to ‘submit a Notice ‘of
Intent in accordance with Part II of this permit are not
authorized under this general permiit.

This permit shall become effective"on September 25,
1992.

This permitiand the authorization to discharge shall
expire at midnight, September 25, 1997.

Signed and issued\this*16th day of September, 1992.
Catherine Kuhlman,
Acting Director,.Water Management Division.

This signature is for the permit conditions in Parts 1
through IX and for any additional conditions in Part X
which apply to facilities located on the Island of Guam.
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[Storm Water General Permit for Construction
Activities] [Permit No. ASR100000]

Authorization To Discharge Under the National
Pollutant Discharge Elimination System

In compliance with the provisions of the Clean
Water Act, as amended (U.S.C. . . 1251 et. seq., the
Act), except as provided in Part I.B.3 of this permit,
operators of storm water discharges from construction
activities that are classified as "associated with,industrial
activity”, located on America Samoa afe authorized to
discharge in accordance with thé /conditions and
requirements set forth herein.

Operators of storm/“water discharges™ from
construction activities within/the general, permit area
who intend to be authorized by this pérmit/must submit
a Notice of Intentin accordance”with Part II of this
permit. Operators of storm water discharges associated
with industriadhactivity who fail to submit a Notice of
Intent in accordance with(Part IT of this permit are not
authorized under this_general permit.

This permit shall become effective on September 25,
1992,

This-permit and the authorization to discharge shall
expire at. midnight, September 25, 1997.

Signed and issued this 16th day of September, 1992.
Catherine Kuhlman,
Acting Director, Water Management Division.

This signature is for the permit conditions in Parts I
through IX and for any additional conditions in Part X
which apply to facilities located on American Samoa.
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Preface

The Clean Water Act (CWA) provides that storm
water discharges associated with industrial activity from
a point source (including discharges through a municipal
separate storm sewer system) to waters of the United
States are unlawful, unless authorized by a National
Pollutant Discharge Elimination System (NPDES)
permit. The terms "storm water discharge associated
with industrial activity”, "point source" and "waters of
the United States" are critical to determining\whether a
facility is subject to this requirement.) Complete
definitions of these terms are found insthe definition
section (Part IX) of this permit.

The United States Envirofimental Protection Algency
(EPA) has established the Storm Water Hotline at (703)
821-4823 to assist the'Regional Offices(in’ distributing
notice of intent forms and storm ‘water pollution
prevention plan guidance, and to‘provide information
pertaining to'the storm water regulations.

Part]. Coverage Undér this Permit
A. PermitiArea. The permit covers all areas of:
Region I.= the State of Massachusetts.
Region II -- Indian lands in New York.

Region III — the District of Columbia and Federal
facilities in the State of Delaware.

Region IV -- the State of Florida.
Region IX — American Samoa and Guam.
B. Eligibility

1. This permit may authorize all discharges of storm
water associated with industrial activity from
construction sites, (those sites or common plans of
development or sale that will result in the disturbance of
five or more acres total land areas), n2 (henceforth
referred to as storm water discharges from construction
activities) occurring after the effective date of this
permit (including discharges occurring after the effective
date of this permit where the construction activity was
initiated before the effective date of this permit), except
for discharges identified under paragraph I.B.3.

2. This permit may only authorize a storm water
discharge associated with industrial activity from a
construction site that is mixed with a storm water



discharge from an industrial source other than
construction, where:

a. the industrial source other than construction is
located on the same site as the construction activity;

b. storm water discharges associated with industrial
activity from the areas of the site where construction
activities are occurring are in compliance with the terms
of this permit; and

c. storm water discharges associated with industrial
activity from the areas of the site where industrial
activity other than construction are occurring (including
storm water discharges from dedicated asphalt plants
and dedicated concrete plants) are covered by a different
NPDES general permit or individual permit authorizing
such discharges.

3. Limitations on Coverage. The following storm
water discharges from construction sites are not
authorized by this permit:

a. storm water discharges associated with industrial
activity that originate from the site after construction.
activities have been completed and the site’\ has
undergone final stabilization.

b. discharges that are mixed with sources _of
non-storm water other than discharges which ‘afe
identified in Part III. A of this permit and which\are,in
compliance with Part IV.D.5 (non-stofm’ water
discharges) of this permit.

c. storm water discharges associated ‘with industrial
activity that are subject to an existing NPDES individual
or general permit or which.are issued a permit in
accordance with paragraph VLL (requiring 4n individual
permit or an alternative (general permit) of this permit.
Such discharges may be authorized"under this permit
after an existing permit expires.provided the existing
permit did not~establish numeric limitations for such
discharges;

d. /Storm \water discharges from construction sites
that\the Director (EPA) has determined to be or may
reasonable be expected to be contributing to a violation
of'a water quality standard; and

e. storm water discharges from construction sites if
the discharges may adversely affect a listed or proposed
to be listed endangered or threatened species or its
critical habitat.

C. Authorization
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1. A discharger must submit a Notice of Intent (NOI)
in accordance with the requirements of Part II of this
permit, using a NOI form provided by the Director (or
a photocopy thereof), in order for storm water
discharges from construction sites to be authorized to
discharge under this general permit. n3

2. Where a new operator is selected after) the
submittal of an NOI under Part II, a new Notice of
Intent (NOI) must be submitted by the, operator in
accordance with Part IT, using a NOI form.provided by
the Director (or a photocopy thereof).

3. Unless notified by the Diréctor to the contrary,
dischargers who submit an NOI in &¢cordance with the
requirements of this permit/are authorized fo dis¢harge
storm water from construction.sites undef the*terms and
conditions of this permit 2 days aftet the.date that the
NOI is postmarked, The Directof may deny coverage
under this permit and require submittal of an application
for an individiial NPDES permit based on a review of
the NOLor other information (see Part VI.L of this

permit).

Part'TI. Notice of\Intent Requirements
A, Deadlines for Notification

1\ Bxcept as provided in paragraphs II.A.2, II.A.3,
and*TI. A .4, individuals who intend to obtain coverage
for storm water discharges from a construction site
(where disturbances associated with the construction
project commence before October 1, 1992), under this
general permit shall submit a Notice of Intent (NOI) in
accordance with the requirements of this Part on or
before October 1, 1992;

2. Individuals who intend to obtain coverage under
this general permit for storm water discharges from a
construction site where disturbances associated with the
construction project commence after October 1, 1992,
shall submit a Notice of Intent (NOI) in accordance with
the requirements of this Part at least 2 days prior to the
commencement of construction activities (e.g. the initial
disturbance of soils associated with clearing, grading,
excavation activities, or other construction activities);

3. For storm water discharges from construction
sites where the operator changes (including projects
where an operator is selected after a NOI has been
submitted under Parts IL.LA.1 or U.A.2) a NOI in
accordance with the requirements of this Part shall be
submitted at least 2 days prior to when the operator
commences work at the site; and



4. EPA will accept an NOI in accordance with the
requirements of this part after the dates provided in
Parts II.A.1, 2 or 3 of this permit. In such instances,
EPA may bring appropriate enforcement actions.

B. Contents of Notice of Intent.

The Notice(s) of Intent shall be signed in accordance
with Part VI.G of this permit by all of the entities
identified in Part II.B.2 and shall include the following
information:

1. The mailing address of the construction site for
which the notification is submitted. Where a mailing
address for the site is not available, the location of the
approximate center of the site must be described in
terms of the latitude and longitude to the nearest 15
seconds, or the section, township and range to the
nearest quarter section;

2. The name, address and telephone number of the
operator(s) with day to day operational control that have
been identified at the time of the NOI submittal, and
operator status as a Federal, State, private, public,or
other entity. Where multiple operators have (been
selected at the time of the initial NOI submittal; NOIs
must be attached and submitted in the sam¢ envelope.
When an additional operator submits an"NOI'for a site
with a preexisting NPDES permit, the/NOI for the
additional operator must indicate the number/for ‘the
preexisting NPDES permit;

3. The name of the receiving water(s), or if the
discharge is through a municipal separate storm sewer;
the name of the municipal operator/of the storm sewer
and the ultimate receiving watez(s);

4. The permit number ofiany NPDES permit(s) for
any discharge(s) (including any storm water discharges
or any non-storm water discharges)/fromsthe site;

5. An indication ‘of whetherthe operator has existing
quantitative data which describes the concentration of

pollutants in storm water discharges (existing data
should’not be included,as,part of the NOI); and

6. An estimate of project start date and completion
dates, estimates of the number of acres of the site on
which soil'will'be disturbed, and a certification that a
storm water pollution prevention plan has been prepared
for the site in accordance with Part IV of this permit,
and such plan provides compliance with approved State
and/or local sediment and erosion plans or permits
and/or storm water management plans or permits in
accordance with Part IV.D.2.d of this permit. (A copy
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of the plans or permits should not be included with the
NOI submission).

C. Where to Submit

1. Facilities which discharge storm water associated
with industrial activity must use a NOI form provided
by the Director (or photocopy thereof). The form in,the
Federal Register notice in which this permit, was
published may be photocopied and used. Forms dre also
available by calling (703) 821-4823. NOIs, must be
signed in accordance with Part VI.G ‘of this permit.
NOIs are to be submitted to the Director of the NPDES
program in care of the following address: Storm Water
Notice of Intent, P.O. Box(1215; Newington, VA
22122,

2. A copy of the NOI or other indication that storm
water discharges from the site are,covered under a
NPDES permit; and a brief description of the project
shall be posted,atthe construction site in a prominent
place forpublic viewing (such as alongside a building

permit).
D. "Additional Notification.

Facilities/'which are operating under approved State
or local sediment and erosion plans, grading plans, or
storth, water management plans shall submit signed
copies of the Notice of Intent to the State or local
agency approving such plans in accordance with the
datelines in Part II.A of this permit (or sooner where
required by State or local rules), in addition to
submitting the Notice of Intent to EPA in accordance
with paragraph II.C.

E. Renotification.

Upon issuance of a new general permit, the
permittee is required to notify the Director of his intent
to be covered by the new general permit.

Part III. Special Conditions, Management Practices, and
Other Non-Numeric Limitations

A. Prohibition on non-storm water discharges.

1. Except as provided in paragraph L.B.2 and
IIT.A.2, all discharges covered by this permit shall be
composed entirely of storm water.

2. a. Except as provided in paragraph II[.A.2.(b),
discharges of material other than storm water must be in
compliance with a NPDES permit (other than this
permit) issued for the discharge.



b. The following non-storm water discharges may be
authorized by this permit provided the non-storm water
component of the discharge is in compliance with
paragraph IV.D.5: discharges from fire fighting
activities; fire hydrant flushings; waters used to wash
vehicles or control dust in accordance with Part
IV.D.2.c.(2); potable water sources including waterline
flushings; irrigation drainage; routine external building
washdown which does not use detergents; pavement
washwaters where spills or leaks of toxic or hazardous
materials have not occurred (unless all spilled material
has been removed) and where detergents are not used;
air conditioning condensate; springs; uncontaminated
ground water; and foundation or footing drains where
flows are not contaminated with process materials such
as solvents.

B. Releases in excess of Reportable Quantities.

1. The discharge of hazardous substances or oil in
the storm water discharge(s) from a facility shall be
prevented or minimized in accordance with the
applicable storm water pollution prevention plan for the
facility. This permit does not relieve the permittee of the
reporting requirements of 40 CFR part 117 and 40/CFR
part 302. Where a release containing a hazardous
substance in an amount equal to or in eXxcess'of a
reporting quantity established under either40'CFR 117
or 40 CFR 302, occurs during a 24 hourperiod:

a. The permittee is required to notify the National
Response Center (NRC) (800-424-8802; /in " the
Washington, DC metropolitan area 202-426-2675) in
accordance with the requirements of 40 CFR 117 and 40
CFR 302 as soon as he or she has” knowledge, of the
discharge;

b. The permittee shall ‘submit“within14 ‘calendar
days of knowledge of the release a written description
of: the release (including the type afid estimate of the
amount of material released), the.date that such release
occurred, the cifcumstances leading to the release, and
steps to be taken in accordance with Part IIL.B.3 of this
permit to the appropriate EPA Regional Office at the
address provided in Patt V..C”(addresses) of this permit;
and

c. The_gtorm «water pollution prevention plan
required uider Part IV of this permit must be modified
within 14 calendar days of knowledge of the releases to:
provide a description of the release, the circumstances
leading to the release, and the date of the release. In
addition, the plan must be reviewed to identify measures
to prevent the reoccurrence of such releases and to
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respond to such releases, and the plan must be modified
where appropriate.

2. Spills. This permit does not authorize the
discharge of hazardous substances or oil resulting from
an on-site spill.

Part IV. Storm Water Pollution Prevention Plans

A storm water pollution prevention plan shall be
developed for each construction site covered by this
permit. Storm water pollution preventionsplans shall’bé
prepared in accordance with good énginéering practices.
The plan shall identify potential sources ofipollution
which may reasonably be expected to affect the ‘quality
of storm water discharges from the construction site. In
addition, the plan_shall describeand/ ensure the
implementation of( practices which, will be used to
reduce the pollutants in stormgwater discharges
associated with'induistrial activity at the construction site
and to assure compliance with the terms and conditions
of this permit. Facilities must implement the provisions
of the storm water, pollition prevention plan required
under this part asa condition of this permit.

A. Deadlines for Plan Preparation and Compliance
The plan shall:

17 Be completed (including certifications required
under Part IV.E) prior to the submittal of an NOI to be
covered under this permit and updated as appropriate;

2. For construction activities that have begun on or
before October 1, 1992, except for sediment basins
required under Part IV.D.2.a.(2) (structural practices)
of this permit, the plan shall provide for compliance
with the terms and schedule of the plan beginning on
October 1, 1992. The plan shall provide for compliance
with sediment basins required under Part IV.D.2.a.(a)
of this permit by no later than December 1, 1992;

3. For construction activities that have begun after
October 1, 1992, the plan shall provide for compliance
with the terms and schedule of the plan beginning with
the initiation of construction activities.

B. Signature and Plan Review

1. The plan shall be signed in accordance with Part
VI.G, and be retained on-site at the facility which
generates the storm water discharge in accordance with
Part V (retention of records) of this permit.



2. The permittee shall make plans available upon
request to the Director; a State or local agency
approving sediment and erosion plans, grading plans, or
storm water management plans; or in the case of a
storm water discharge associated with industrial activity
which discharges through a municipal separate storm
sewer system with an NPDES permit, to the municipal
operator of the system.

3. The Director, or authorized representative, may
notify the permittee at any time that the plan does not
meet one or more of the minimum requirements of this
Part. Such notification shall identify those provisions of
the permit which are not being met by the plan, and
identify which provisions of the plan requires
modifications in order to meet the minimum
requirements of this Part. Within 7 days of such
notification from the Director, (or as otherwise provided
by the Director), or authorized representative, the
permittee shall make the required changes to the plan
and shall submit to the Director a written certification
that the requested changes have been made.

C. Keeping Plans Current.

The permittee shall amend the plan whenever there
is a change in design, construction, opération, or
maintenance, which has a significant“effect on the
potential for the discharge of pollutants to'the waters.of
the United States and which has not otherwisé, beén
addressed in the plan or if the storm water pollution
prevention plan proves to be ineffective in elindinating or
significanfly minimizing pollutants from “Sources
identified under Part IV.D.2 of thi§ permit, or jin
otherwise achieving the general objectives‘of controlling
pollutants in storm water discharges”associated ‘with
industrial activity. In addition, /the plan 'shall be
amended to identify any\ new“contractor) and/or
subcontractor that will (implement a meastire of the
storm water pollution prevention plafi\(see Part IV.E).
Amendments to the plan may be-reviewed by EPA in
the same manneras-Part IV.B,above.

D. Contents of Plan.

The. storm water, pollution prevention plan shall
include the followingiitems:

1. Site"\Description. Each plan shall provide a
description of pollutant sources and other information as
indicated:

a. A description of the nature of the construction
activity;
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b. A description of the intended sequence of major
activities which disturb soils for major portions of the
site (e.g. grubbing, excavation, grading);

c. Estimates of the total area of the site and the total
area of the site that is expected to be disturbed by
excavation, grading, or other activities;

d. An estimate of the runoff coefficient of the site
after construction activities are completed,and-€Xisting
data describing the soil or the quality of any\discharge
from the site;

e. A site map indicating drainage patterns and
approximate slopes anticipated after majof, grading
activities, areas of soil distirbarice, an outline of areas
which may not be disturbed, the locationof major
structural and nonstructural control§ identified in the
plan, the location of areas where, stabilization practices
are expected ito occur, surfacegwaters (including
wetlands), . and “locations. where storm water is
dischargedito'a surface water; and

f. The name of ‘the receiving water(s), and areal
extent of wetland'acreage at the site.

2. Controls. Bach plan shall include a description of
appropfiate““controls and measures that will be
implemented at the construction site. The plan will
clearly, describe for each major activity identified in Part
IN.D.1.b appropriate control measures and the timing
during the construction process that the measures will be
implemented. (For example, perimeter controls for one
portion of the site will be installed after the clearing and
grubbing necessary for installation of the measure, but
before the clearing and grubbing for the remaining
portions of the site. Perimeter controls will be actively
maintained until final stabilization of those portions of
the site upward of the perimeter control. Temporary
perimeter controls will be removed after final
stabilization). The description and implementation of
controls shall address the following minimum
components:

a. Erosion and Sediment Controls.

(1). Stabilization Practices. A description of interim
and permanent stabilization practices, including
site-specific scheduling of the implementation of the
practices. Site plans should ensure that existing
vegetation is preserved where attainable and that
disturbed portions of the site are stabilized. Stabilization
practices may include: temporary seeding, permanent
seeding, mulching, geotextiles, sod stabilization,
vegetative buffer strips, protection of trees, preservation



of mature vegetation, and other appropriate measures.
A record of the dates when major grading activities
occur, when construction activities temporarily or
permanently cease on a portion of the site, and when
stabilization measures are initiated shall be included in
the plan. Except as provided in paragraphs
IV.D.2.(a).(1). (2), (b), and (c) below, stabilization
measures shall be initiated as soon as practicable in
portions of the site where construction activities have
temporarily or permanently ceased, but in no case more
than 14 days after the construction activity in that
portion of the site has temporarily or permanently
ceased.

(a). Where the initiation of stabilization measures by
the 14th day after construction activity temporarily or
permanently cease is precluded by snow cover,
stabilization measures shall be initiated as soon as
practicable.

(b). Where construction activity will resume on a
portion of the site within 21 days from when activities
ceased, (e.g., the total time period that construction
activity is temporarily ceased is less than 21 days) then
stabilization measures do not have to be initiated ‘on that
portion of site by the 14th day after construction activity
temporarily ceased.

(c). In arid areas (areas with an average annual
rainfall of O to 10 inches) and semi-arid area§_(areas
with an average annual rainfall of 10 to 20.inches),
where the initiation of stabilization measures/by/the 14th
day after construction activity has temporarily or.
permanently ceased is precluded by, seasonal arid
conditions, stabilization measures shall be initiated, as
soon as practicable.

(2). Structural Practices: A,description of structural
practices to divert flows\from exposed soils, store flows
or otherwise limit runoff and the discharge'of pollutants
from exposed areas of the site to the degree attainable.
Such practices may include silt~fences, earth dikes,
drainage (swales, sediment\straps, check dams,
subsurface.drains, pipe, slope drains, level spreaders,
storm’ drain/inlet protection, rock outlet protection,
reinforced soil ~retaining systems, gabions, and
temporary or-permanent sediment basins. Structural
practices should be placed on upland soils to the degree
attainable. The installation of these devices may be
subject to Section 404 of the CWA.,

(a) For common drainage locations that serve an area
with 10 or more disturbed acres at one time, a
temporary (or permanent) sediment basin providing
3,600 cubic feet of storage per acre drained, or
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equivalent control measures, shall be provided where
attainable until final stabilization of the site. The 3,600
cubic feet of storage area per acre drained does not
apply to flows from offsite areas and flows from onsite
areas that are either undisturbed or have undergone final
stabilization where such flows are diverted around both
the disturbed area and the sediment basin. For drainage
locations which serve 10 or more disturbed acres at'one
time and where a temporary sediment basin providing
3,600 cubic feet of storage per acre drained, or
equivalent controls is not attainable, smaller\sediment
basins and/or sediment traps should.be used. At a
minimum, silt fences, or equivalent ‘sédiment controls
are required for all sideslope and downslope boundaries
of the construction area.

(b) For drainage locations ‘serving less than 10 acres,
sediment basins and/or sediment traps should be used.
At a minimum, silt fences orequivalent sediment
controls are required for all sideslope and downslope
boundaries of the construction\area unless a sediment
basin providing storage for, 3,600 cubic feet of storage
per acre drained is provided.

by Storm Water, Management. A description of
measures that will be installed during the construction
processito'control pollutants in storm water discharges
that,will occur after construction operations have been
completed. Structural measures should be placed on
upland'soils to the degree attainable. The installation of
these devices may be subject to Section 404 of the
CWA. This permit only addresses the installation of
storm water management measures, and not the ultimate
operation and maintenance of such structures after the
construction activities have been completed and the site
has undergone final stabilization. Permittees are only
responsible for the installation and maintenance of storm
water management measures prior to final stabilization
of the site, and are not responsible for maintenance after
storm water discharges associated with industrial
activity have been eliminated from the site.

(1). Such practices may include: storm water
detention structures (including wet ponds); storm water
retention structures; flow attenuation by use of open
vegetated swales and natural depressions; infiltration of
runoff onsite; and sequential systems (which combine
several practices). The pollution prevention plan shall
include an explanation of the technical basis used to
select the practices to control pollution where flows
exceed predevelopment levels.

(2). Velocity dissipation devices shall be placed at
discharge locations and along the length of any outfall
channel for the purpose of providing a non-erosive



velocity flow from the structure to a water course so
that the natural physical and biological characteristics
and functions are maintained and protected (e.g. no
significant changes in the hydrological regime of the
receiving water).

¢. Other Controls.

(1). Waste Disposal. No solid materials, including
building materials, shall be discharged to waters of the
United States, except as authorized by a section 404
permit.

(2). Off-site vehicle tracking of sediments and the
generation of dust shall be minimized.

(3). The plan shall ensure and demonstrate
compliance with applicable State and/or local waste
disposal, sanitary sewer or septic system regulations.

d. Approved State or Local Plans.

(1) Permittees which discharge storm water
associated with industrial activity from construction
activities must include in their storm water pollution
prevention plan procedures and requirements specified
in applicable sediment and erosion site plansor site
permits, or storm water management site plans or site
permits approved by State or local officials. Permittées
shall provide a certification in their storm.,water
pollution prevention plan that their storm water-pollution
prevention plan reflects requirements applicable to
protecting surface water resources in sediment and
erosion site plans or site permits, or storm water
management site plans or site permits/approved by, State
or local officials. Permittees shall comply with any, such
requirements during the térm of /the permit./ This
provision does not apply to'provisions of master plans,
comprehensive plans,\non-enforceable guidelines or
technical guidance.documents that«are ‘not identified in
a specific’ plan ‘or /permit, that \is* issued for the
construction site.

(2) Storm water pollution prevention plans must be
aniended to reflect any\change applicable to protecting
surface water rgsourceés in sediment and erosion site
plans or site permits, or storm water management site
plans or site’permits approved by State or local officials
for which the permittee receives written notice. Where
the permittee receives such written notice of a change,
the permittee shall provide a recertification in the storm
water pollution plan that the storm water pollution
prevention plan has been modified to address such
changes.
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(3) Dischargers seeking alternative permit
requirements shall submit an individual permit
application in accordance with Part VI.L of the permit
at the address indicated in Part V.C of this permit for
the appropriate Regional Office, along with a
description of why requirements in approved State or
local plans or permits, or changes to such plans or
permits, should not be applicable as a condition of\an
NPDES permit.

3. Maintenance. A description of procedures to
ensure the timely maintenance of vegetation, erosion
and sediment control measures and/other’ protective
measures identified in the site plan'in good and‘effective
operating condition.

4. Inspections. Qualified pérsonnel (provided by the
discharger) shall inspect disturbed ‘afeas of the
construction site that have not been finally stabilized,
areas used for ‘storage of materials that are exposed to
Pprecipitation; structural contro] ‘measures, and locations
where vehicles enter or exit the site at least once every
seven calendar days and)within 24 hours of the end of a
storm, that is 0.5 dniches or greater. Where sites have
been finally stabilized, or during seasonal arid periods
in arid areas.(areas’ with an average annual rainfall of 0
to 10 inches)/and semi-arid areas (areas with an average
annual rainfall of 10 to 20 inches) such inspection shall
be conducted at least once every month.

a. Disturbed areas and areas used for storage of
mafterials that are exposed to precipitation shall be
inspected for evidence of, or the potential for, pollutants
entering the drainage system. Erosion and sediment
control measures identified in the plan shall be observed
to ensure that they are operating correctly. Where
discharge locations or points are accessible, they shall
be inspected to ascertain whether erosion control
measures are effective in preventing significant impacts
to receiving waters. Locations where vehicles enter or
exit the site shall be inspected for evidence of offsite
sediment tracking.

b. Based on the results of the inspection, the site
description identified in the plan in accordance with
paragraph IV.D.1 of this permit and pollution
prevention measures identified in the plan in accordance
with paragraph IV.D.2 of this permit shall be revised as
appropriate, but in no case later than 7 calendar days
following the inspection. Such meodifications shall
provide for timely implementation of any changes to the
plan within 7 calendar days following the inspection.

¢. A report summarizing the scope of the inspection,
name(s) and qualifications of personnel making the



inspection, the date(s) of the inspection, major
observations relating to the implementation of the storm
water pollution prevention plan, and actions taken in
accordance with paragraph IV.D.4.b of the permit shall
be made and retained as part of the storm water
pollution prevention plan for at least three years from
the date that the site is finally stabilized. Such reports
shall identify any incidents of non-compliance. Where a
report does not identify any incidents of
non-compliance, the report shall contain a certification
that the facility is in compliance with the storm water
pollution prevention plan and this permit. The report
shall be signed in accordance with Part VI.G of this
permit.

5. Non-Storm Water Discharges — Except for flows
from fire fighting activities, sources of non-storm water
listed in Part IIL.A.2 of this permit that are combined
with storm water discharges associated with industrial
activity must be identified in the plan. The plan shall
identify and ensure the implementation of appropriate
pollution prevention measures for the non-storm water
component(s) of the discharge.

E. Contractors

1. The storm water pollution prevention plan’ must
clearly identify for each measure identifiedin the plan,
the contractor(s) and/or subcontractor(s) that will
implement the measure. All contractofs,\ and
subcontractors identified in the plan must sign a.copy’of
the certification statement in Part IV.E.2 of this permit
in accordance with Part VL.G of this permit. All
certifications must be included in_the storm water
pollution prevention plan.

2. Certification Statement, “All contractors’ and
subcontractors identified=in“a storm water pollution
prevention plan in accerdance with Part IV.E:1 of this
permit shall sign a_copy*of the following certification
statement before (conducting any ‘professional service
identified in the storm water pollution prevention plan:

"I cettify, under penalty of law that I understand the
terms’ and»conditions of the general National Pollutant
Discharge Elimination’ System (NPDES) permit that
authorizes the-storm water discharges associated with
industrial activity from the construction site identified as
part of this certification. "

The certification must include the name and title of
the person providing the signature in accordance with
Part VI.G of this permit; the name, address and
telephone number of the contracting firm; the address

(or other identifying description) of the site; and the date
the certification is made.

Part V. Retention of Records

A. The permittee shall retain copies of storm water
pollution prevention plans and all reports required,by
this permit, and records of all data used to complete the
Notice of Intent to be covered by this permit; for a
period of at least three years from the date.that the site
is finally stabilized. This period may be, extended by,
request of the Director at any time.

B. The permittee shall retain a copy of the ‘storm
water pollution prevention réquired by this permit at the
construction site from the date-of project/initiation to the
date of final stabilization,

C. Addresses. Except for the submittal of NOIs (see
Part II.C of this permit), all\written correspondence
concerning discharges in any State, Indian land or from
any Federal Facilitycovered under this permit and
directed to the U.S+Environmental Protection Agency,
including the submittal of individual permit applications,
shall be sent to,the address of the appropriate Regional
Office listed/below:

1."Massachusetts

United States EPA, Region I, Water
Management Division, (WCP-2109), Storm
Water Staff, John F. Kennedy Federal Building,
room 2209, Boston, MA 02203

2. Indian Lands in New York

United States EPA, Region II, Water
Management Division, QWM-WPC), Storm
Water Staff, 26 Federal Plaza, New York, NY
10278

3. District of Columbia, and Federal facilities in
Delaware

United States EPA, Region I, Water
Management Division, (3WMS5S5), Storm Water
Staff, 841 Chestnut Building, Philadelphia, PA
19107

4. Florida

United States EPA, Region IV, Water
Management Division, (FPB-3), Storm Water



Staff, 345 Courtland Street, NE, Atlanta, GA
30365

5. American Samoa and Guam

United States EPA, Region IX, Water
Management Division, (W-5-1), Storm Water
Staff, 75 Hawthorne Street, San Francisco, CA
94105

Part V1. Standard Permit Conditions
A. Duty to Comply

1. The permittee must comply with all conditions of
this permit. Any permit noncompliance constitutes a
violation of CWA and is grounds for enforcement
action; for permit termination, revocation and
reissuance, or modification; or for denial of a permit
renewal application.

2. Penalties for Violations of Permit Conditions.
a. Criminal

(1). Negligent Violations. The CWA provides that
any person who negligently violates permit.conditions
implementing sections 301, 302, 306, 307, 308, 3180t
405 of the Act is subject to a fine of not less than’ $2,500
nor more than $25,000 per day of violation, ‘or ‘by
imprisonment for not more than 1 year, orboth.

(2). Knowing Violations. The CWA provides that
any person who knowingly violateés permit conditions
implementing Sections 301, 302,306, 307, 308,-318, or
405 of the Act is subject to a fifie of not less than $5,000
nor more than $50,000,per\day of violation, or by
imprisonment for not ‘more than 3 years, or
both.

(3). Knowing\Endangerment..The CWA provides
that any (person who ,knowingly violates permit
conditions implementing” Sections 301, 302, 306, 307,
308, 318,)or 405 of theVAct and who knows at that time
that he is'placing another person in imminent danger of
death or serious bodily injury is subject to a fine of not
more than $250,000; or by imprisonment for not more
than 15 years, or both.

(4). False Statement. The CWA provides that any
person who knowingly makes any false material
statement, representation, or certification in any
application, record, report, plan, or other document
filed or required to be maintained under the Act or who
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knowingly falsifies, tampers with, or renders inaccurate,
any monitoring device or method required to be
maintain under the Act, shall upon conviction, be
punished by a fine of not more than $10,000 or by
imprisonment for not more than 2 years, or by both. If
a conviction is for a violation committed after a first
conviction of such person under this paragraph,
punishment shall be by a fine of not more than $20;000
per day of violation, or by imprisonment of not'more
than 4 years, or by both. (See Section 309.c.4 of the
Clean Water Act).

b. Civil Penalties -- The CWA (provides that_any
person who violates a permit condition implementing
Sections 301, 302, 306, 307,(308, 318, or 405%f the
Act is subject to a civil penalty ot to exceed$25,000
per day for each violation.

¢. Administrative Penalties - The '\CWA provides
that any person who violates ag'permit condition
implementing Sections 301, 302,306, 307, 308, 318, or
405 of the"Act'is subject to'an administrative penalty, as
follows:

(1). Class I penalty. Not to exceed $10,000 per
violation notr, shall the maximum amount exceed
$25,000.

(2).,Class I penalty. Not to exceed $10,000 per day
for each day during which the violation continues nor
shall the maximum amount exceed $125,000.

B. Continuation of the Expired General Permit

This permit expires on [insert date five years after
publication date]. However, an expired general permit
continues in force and effect until a new general permit
is issued. Permittees must submit a new NOI in
accordance with the requirements of Part II of this
permit, using a NOI form provided by the Director (or
photocopy thereof) between August 1, 1997 and [insert
date five years after publication date] to remain covered
under the continued permit after [insert date five years
after publication date]. Facilities that had not obtained
coverage under the permit by [insert date five years
after publication date] cannot become authorized to
discharge under the continued permit.

C. Need to halt or reduce activity not a defense. It
shall not be a defense for a permittee in an enforcement
action that it would have been necessary to halt or
reduce the permitted activity in order to maintain
compliance with the conditions of this permit.



D. Duty to Mitigate. The permittee shall take all
reasonable steps to minimize or prevent any discharge
in violation of this permit which has a reasonable
likelihood of adversely affecting human health or the
environment.

E. Duty to Provide Information. The permittee shall
furnish to the Director; an authorized representative of
the Director; a State or local agency approving sediment
and erosion plans, grading plans, or storm water
management plans; or in the case of a storm water
discharge associated with industrial activity which
discharges through a municipal separate storm sewer
system with an NPDES permit, to the municipal
operator of the system, any information which is
requested to determine compliance with this permit or
other information.

F. Other Information. When the permittee becomes
aware that he or she failed to submit any relevant facts
or submitted incorrect information in the Notice of
Intent or in any other report to the Director, he or she
shall promptly submit such facts or information.

G. Signatory Requirements. All Notices of Intent,
storm water pollution prevention plans, (reports,
certifications or information either submitted=to the
Director or the operator of a large or medittm. municipal
separate storm sewer system, or that this permit
requires be maintained by the permittee, shall b¢ signed
as follows:

1. All Notices of Intent shall be signed as follows:

a. For a corporation: by a responsible corporate
officer. For the purpose of this”section, a responsible
corporate officer means: (l)\a“president,.secretary,
treasurer, or vice-president-ofithe corporation in charge
of a principal business function, or any other person
who performs similar® policy of ‘deision-making
functions for the corporation; or (2\the manager of one
or more manufacturing, \ production or operating
facilities employing more-than,250 persons or having
gross _amnual sales\ or ) expenditures exceeding
$25,000,000) (in second-quarter 1980 dollars) if
authority to sign“documents has been assigned or
delegated to the manager in accordance with corporate
procedures;

b. For a partnership or sole proprietorship: by a
general partner or the proprietor, respectively; or

c. For a mumicipality, State, Federal, or other public
agency: by either a principal executive officer or
ranking elected official. For purposes of this section, a
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principal executive officer of a Federal agency includes
(1) the chief executive officer of the agency, or (2) a
senior executive officer having responsibility for the
overall operations of a principal geographic unit of the
agency (e.g., Regional Administrators of EPA).

2. All reports required by the permit and other
information requested by the Director or authorized
representative of the Director shall be signed'by a
person described above or by a duly, authorized
representative of that person. A person is,a duly
authorized representative only if:

a. The authorization is made in wtiting by*a person
described above and submitted to the Director.

b. The authorization specifies either an'individual or
a position having responsibility for the overall operation
of the regulated facility lor activity, such as the position
of manager, operator, superintendent, or position of
equivalent responsibility or-an, individual or position
having oyverall'responsibility for environmental matters
for the.company. (A duly authorized representative may
thus“be “either a mamed individual or any individual
occupying a named position).

c. Changes to authorization. If an authorization
under paragraph I1.B.3. is no longer accurate because a
different~operator has responsibility for the overall
operation of the construction site, a new notice of intent
satisfying the requirements of paragraph IL.B must be
Submitted to the Director prior to or together with any
reports, information, or applications to be signed by an
authorized representative.

d. Certification. Any person signing documents
under paragraph VI.G shall make the following
certification:

"1 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. I am aware that there are significant
penalties for submitting false information, including the
possibility of fine and imprisonment for knowing
violations. "

H. Penalties for Falsification of Reports.



Section 309(c)(4) of the Clean Water Act provides
that any person who knowingly makes any false material
statement, representation, or certification in any record
or other document submitted or required to be
maintained under this permit, including reports of
compliance or noncompliance shall, upon conviction, be
punished by a fine or not more than $10,000, or by
imprisonment for not more than 2 years, or by both.

I. Oil and Hazardous Substance Liability.

Nothing in this permit shall be construed to preclude
the institution of any legal action or relieve the permittee
from any responsibilities, liabilities, or penalties to
which the permittee is or may be subject under section
311 of the CWA or section 106 of the Comprehensive
Environmental Response, Compensation and Liability
Act of 1980 (CERCLA).

J. Property Rights.

The issuance of this permit does not convey any
property rights of any sort, nor any exclusive privileges,
nor does it authorize any injury to private property nor
any invasion of personal rights, nor any infringementiof
Federal, State or local laws or regulations.

K. Severability.

The provisions of this permit are severable, and'if
any provision of this permit, or the application of any
provision of this permit to any circumstance; is held
invalid, the application of such provision to other
circumstances, and the remainder of ‘this permit shall
not be affected thereby.

L. Requiring an individual\permit or an.alternative
general permit.

1. The Director may require any person authorized
by this permit to apply for and/orvobtain either an
individual NPDES permit\ of\ an-alternative NPDES
general permit. ‘Any interested person may petition the
Director to.take action under this paragraph. Where the
Director requires a discharger authorized to discharge
under, this permit’toapply for an individual NPDES
permit, the Director shall notify the discharger in
writing that'd pefmit application is required. This
notification shall include a brief statement of the reasons
for this decision, an application form, a statement
setting a deadline for the discharger to file the
application, and a statement that on the effective date of
issuance or denial of the individual NPDES permit or
the alternative general permit as it applies to the
individual permittee, coverage under this general permit
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shall automatically terminate. Applications shall be
submitted to the appropriate Regional Office indicated
in Part V.C of this permit. The Director may grant
additional time to submit the application upon request of
the applicant. If a discharger fails to submit in a timely
manner an individual NPDES permit application as
required by the Director under this paragraph, then the
applicability of this permit to the individual NPDES
permittee is automatically terminated at the end 'of the
day specified by the Director for application submittal.

2. Any discharger authorized by_this permit may
request to be excluded from the coverage)ofithis permit
by applying for an individual permit. In such cases, the
permittee shall submit an iadividual application in
accordance with the réquirements of 40" CFR
122.26(c)(1)(ii), with reasons.supporting the request, to
the Director at the address for the appropriate Regional
Office indicated in Part V.C of thi§ permit. The request
may be granted by issuance of;any individual permit or
an alternativé general permit ifithe reasons cited by the
permittee’dre adequate to 'support the request.

3., When an individual NPDES permit is issued to a
discharger otherwise subject to this permit, or the
disCharger _is, authorized to discharge under an
alternative NPDES general permit, the applicability of
this, permit “to the individual NPDES permittee is
automatically terminated on the effective date of the
ihdividual permit or the date of authorization of
coverage under the alternative general permit,
Whichever the case may be. When an individual NPDES
permit is denied to an owner or operator otherwise
subject to this permit, or the owner or operator is denied
for coverage under an alternative NPDES general
permit, the applicability of this permit to the individual
NPDES permittee is automatically terminated on the
date of such denial, unless otherwise specified
by the Director.

M. State/Environmental Laws.

1. Nothing in this permit shall be construed to
preclude the institution of any legal action or relieve the
permittee from any responsibilities, liabilities, or
penalties established pursuant to any applicable State
law or regulation under authority preserved by section
510 of the Act.

2. No condition of this permit shall release the
permittee from any responsibility or requirements under
other environmental statutes or regulations.

N. Proper Operation and Maintenance.



The permittee shall at all times properly operate and
maintain all facilities and systems of treatment and
control (and related appurtenances) which are installed
or used by the permittee to achieve compliance with the
conditions of this permit and with the requirements of
storm water pollution prevention plans. Proper operation
and maintenance also includes adequate laboratory
controls and appropriate quality assurance procedures.
Proper operation and maintenance requires the operation
of backup or auxiliary facilities or similar systems,
installed by a permittee only when necessary to achieve
compliance with the conditions of the permit.

O. Inspection and Entry.

The permittee shall allow the Director or an
authorized representative of EPA, the State, or, in the
case of a construction site which discharges through a
municipal separate storm sewer, an authorized
representative of the municipal operator or the separate
storm sewer receiving the discharge, upon the
presentation of credentials and other documents as may
be required by law, to:

1. Enter upon the permittee’s premises where, a
regulated facility or activity is located or conduicted or
where records must be kept under the conditions-of this
permit;

2. Have access to and copy at reasonable times, any.
records that must be kept under the conditions of this
permit; and

3. Inspect at reasonable times any facilities or
equipment (including monitoring’, “and <control
equipment).

P. Permit Actions.

This permit may be modified, revoked®and reissued,
or terminated for{cause. The filing of a request by the
permittee for(a ‘permit modification, revocation and
reissuance, or termination; or.a notification of planned
changes or anticipated noncompliance does not stay any
permit condition.

Part VII. Reopener‘Clause

A. If there is evidence indicating potential or
realized impacts on water quality due to any storm water
discharge associated with industrial activity covered by
this permit, the discharger may be required to obtain
individual permit or an altetnative general permit in
accordance with Part I.C of this permit or the permit
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may be modified to include different limitations and/or
requirements.

B. Permit modification or revocation will be
conducted according to 40 CFR 122.62, 122.63, 122.64
and 124.5.

Part VIII. Termination of Coverage
A. Notice of Termination.

Where a site has been finally stabilized and all storm
water discharges from construction activities that are
authorized by this permit are gliminated, or Where the
operator of all storm water\discharges at a facility
changes, the operator,of the facility/may~submit a
Notice of Termination, that is signed in accordance with
Part VI.G of this permit. The Noticeof Termination
shall include the following information:

1. The’mailing address of the construction site for
which(the.notificationsis submitted. Where a mailing
address for the site.is(not available, the location of the
approximate center of the site must be described in
terms of the‘latitude and longitude to the nearest 15
seconds, Or the section, township and range to the
nearest’quartér section;

2./The name, address and telephone number of the
operator addressed by the Notice of Termination;

3. The NPDES permit number for the storm water
discharge identified by the Notice of Termination;

4. An indication of whether the storm water
discharges associated with industrial activity have been
eliminated or the operator of the discharges has
changed; and

5. The following certification signed in accordance
with Part VI.G (signatory requirements) of this permit:

"I certify under penalty of law that all storm water
discharges associated with industrial activity from the
identified facility that are authorized by an NPDES
general permit have been eliminated or that I am no
longer the operator of the facility or construction site. I
understand that by submitting this notice of termination,
I am no longer authorized to discharge storm water
associated with industrial activity under this general
permit, and that discharging pollutants in storm water
associated with industrial activity to waters of the
United States is unlawful under the Clean Water Act
where the discharge is not authorized by a NPDES



permit. I also understand that the submittal of this notice
of termination does not release an operator from liability
for any violations of this permit or the Clean Water
Act."

For the purposes of this certification, elimination of
storm water discharges associated with industrial
activity means that all disturbed soils at the identified
facility have been finally stabilized and temporary
erosion and sediment control measures have been
removed or will be removed at an appropriate time, or
that all storm water discharges associated with
construction activities from the identified site that are
authorized by a NPDES general permit have otherwise
been eliminated.

B. Addresses.

All Notices of Termination are to be sent, using the
form provided by the Director (or a photocopy thereof),
n4 to the following address: Storm Water Notice of
Termination, PO Box 1185, Newington, VA 22122.

Part IX. Definitions

Best Management Practices (BMPs) means schedules
of activities, prohibitions of practices, ‘maintenance,
procedures, and other management practices to prevent
or reduce the pollution of waters of the United’ Statés.
BMPs also include treatment requirements, operating
procedures, and practices to control plant site funoff,
spillage or leaks, sludge or waste disposal,‘or drainage
from raw material storage.

Commencement of Construction -- The=initial
disturbance of soils associated/with-clearing, grading, or
excavating activities or other\construction activities.

CWA means the Clean Water,/Act, or the Federal
‘Water Pollution Control Act,

Dedicated portable asphalt plant - A portable asphalt
plant that.s\located on\or contiguous to a construction
site and’that/providesasphalt only to the construction
site\that the plant is\located on or adjacent to. The term
dedicated portable, asphalt plant does not include
facilities that aré subject to the asphalt emulsion effluent
limitation guideline at 40 CFR 443.

Dedicated portable concrete plant — A portable
concrete plant that is located on or contiguous to a
construction site and that provides concrete only to the
construction site that the plant is located on or adjacent
to.

A-41

Director means the Regional Administrator of the
Environmental Protection Agency or an authorized
representative.

Final Stabilization means that all soil disturbing
activities at the site have been completed, and that a
uniform perennial vegetative cover with a density of
70% of the cover for unpaved areas and areashnot
covered by permanent structures has been established or
equivalent permanent stabilization measuresi(such ds the
use of riprap, gabions, or geotextiles), have been
employed.

Flow-weighted composite sample nieans a composite
sample consisting of a mixture ©f aliquots collected at a
constant time interval, wher¢ the Volume of leach aliquot
is proportional to the flow rate of the discharge.

Large and Medium municipal Separate storm sewer
system means all municipal separate storm sewers that
are either: (i)(located in an incorporated place (city) with
a population of 100,000 or more as determined by the
latest Decennial Censussby the Bureau of Census (these
cities\arelisted in Appendices F and G of 40 CFR Part
122);0r (i) located, in'the counties with unincorporated
urbanized populations of 100,000 or more, except
tmmicipal Separate storm sewers that are located in the
incorporated” places, townships or towns within such
counties (these counties are listed in Appendices H and
I‘of 40 CFR Part 122); or (iii) owned or operated by a
municipality other than those described in paragraph (i)
or.(ii) and that are designated by the Director as part of
the large or medium municipal separate storm sewer
system.

NOI means notice of intent to be covered by this
permit (see Part II of this permit.)

NOT means notice of termination (see Part VIII of
this permit).

Point Source means any discernible, confined, and
discrete conveyance, including but not limited to, any
pipe, ditch, channel, tunnel, conduit, well, discrete
fissure, container, rolling stock, concentrated animal
feeding operation, landfill leachate collection system,
vessel or other floating craft from which pollutants are
or may be discharges. This term does not include return
flows from irrigated agriculture or agricultural storm
water runoff,

Runoff coefficient means the fraction of total rainfall
that will appear at the conveyance as runoff.



Storm Water means storm water runoff, snow melt
runoff, and surface runoff and drainage.

Storm Water Associated with Industrial Activity
means the discharge from any conveyance which is used
for collecting and conveying storm water and which is
directly related to manufacturing, processing or raw
materials storage areas at an industrial plant. The term
does not include discharges from facilities or activities
excluded from the NPDES program. For the categories
of industries identified in paragraphs (i) through (x) of
this definition, the term includes, but is not limited to,
storm water discharges from industrial plant years;
immediate access roads and rail lines used or traveled
by carriers of raw materials, manufactured products,
waste material, or by-products used or created by the
facility; material handling sites; refuse sites; sites used
for the application or disposal of process waste waters
(as defined at 40 CFR 401); sites used for the storage
and maintenance of material handling equipment; sites
used for residual treatment, storage, or disposal;
shipping and receiving areas; manufacturing buildings;
storage areas (including tank farms) for raw materials,
and intermediate and finished 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
paragraph (xi) of this definition, the term‘includes only,
storm water discharges from all areas (except access
roads and rail lines) listed in the previous sentenCe
where material handling equipment or activities, raw
materials, intermediate products, final products,jwaste
materials, by-products, or industrial machinery are
exposed to storm water. For the purposes of this
paragraph, material handling activities® include ‘the;
storage, loading and unloading), transportation}, or
conveyance of any raw material »intermediate product,
finished product, by-product.or, waste product., The term
excludes areas located\on plant lands separate\from the
plant's industrial activities, such as officebuildings 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
facilitiesw, (including “\industrial facilities that are
Federally,, State or municipally owned or operated that
meet, the description..of the facilities listed in this
paragraph (i)=(xi) of this definition) include those
facilities designated under 122.26(a)(1)(v). The
following categories of facilities are considered to be
engaging in "industrial activity” for purposes of this
subsection: (i) Facilities subject to storm water effluent
limitations guidelines, new source performance
standards, or toxic pollutant effluent standards under 40
CER subchapter N (except facilities with toxic pollutant
effluent standards which are exempted under category
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(xi) of this definition); (i) Facilities classified as
Standard Industrial Classifications 24 (except 2434), 26
(except 265 and 267), 28 (except 283), 29, 311, 32
(except 323), 33, 3441, 373; (iii) Facilities classified as
Standard Industrial Classifications 10 through 14
(mineral 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(1) because the performance bond
issued to the facility by the appropriate (SMCRA
authority has been released, or except-for,areas of
non-coal mining operations which have been released
from applicable State or Federal) teclamation
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 ot that has
come into contact with,\any overburden,.raw material,
intermediate products, finished products, byproducts or
waste productstlocated 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;

(iv) Hazardous waste treatment, storage, or disposal
facilities, including those that are operating under
interimystatusior a permit under Subtitle C of RCRA;

(V) Landfills, land application sites, and open dumps
that have received any industrial wastes (waste that is
received from any of the facilities described under this
subsection) including those that are subject to regulation
under Subtitle D of RCRA;

(vi) Facilities involved in the recycling of materials,
including metal scrap yards, battery reclaimers, salvage
yards, and automobile junkyards, including but limited
to those classified as Standard Industrial Classification
5015 and 5093;

(vii) Steam electric power generating facilities,
including coal handling sites;

(viil) Transportation facilities classified as Standard
Industrial 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 are otherwise identified
under paragraphs (i)-(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, recycling, and

reclamation of municipal or domestic 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 40 CFR 503;

(%) Construction activity including clearing, grading
and excavation activities except: operations that result 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) PFacilities under Standard Industrial
Classifications 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 (i)-(x)). ‘nS

Waters of the United States means:

(a) All waters which are currently used, werswused
in the past, or may be susceptible 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 interstate lakes, rivers,
streams (including intermittent streams), mudflats,
sandflats, wetlands, sloughs, prdirie, potholes, wet
meadows, playal lakes, or naturals ponds the use,
degradation, Or destruction of which would affect or
could affect interstate or foreign commerce including
any such'waters:

(1), "Which aré\or-could be used by interstate or
foreign travelers for tecreational 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 in interstate commerce;
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(d) All impoundments of waters otherwise defined as
waters of the United States under this definition;

(e) Tributaries of waters identified in paragraphs (a)
through (d) of this definition;

(f) The territorial 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
are not waters of the United States.

Part X. State Specifie,Conditions

The provisions of this Part.provide modifications or
additions to the ‘applicable conditions of Parts I through
IX of this/permit to reflect spegific additional conditions
identified as part of the State section 401 certification
process.” The additional revisions and requirements
listed below are, set forth in connection with particular
State, Indian lands‘and Federal facilities and only apply
to the, States and Federal facilities specifically
referenced.

Ay, Massachusetts. Massachusetts 401 certification
special permit conditions revise the permit as follows:

1. Part I of the permit is revised to read as follows:

Part I. Coverage Under This Permit

A. Permit Area. This permit covers all areas of the
Commonwealth of Massachusetts.

B. Eligibility.
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3. Limitations on Coverage.
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h. new or increased storm water discharges to
coastal water segments within Massachusetts designated
as "Areas of Critical Environmental Concern (ACEC)"
(for information on ACEC, please contact the Executive
Office of Environmental Affairs, Coastal Zone
Management at (617) 727-9530);



i. new or increased discharges, as defined at 314
CMR 4.02(19), which meet the definition of "storm
water discharge," as defined at 314 CMR 3.04(2)(a)(1)
or (2)(b), to Outstanding Resource Waters which have
not met the provisions of 314 CMR 4.04(3) and Part III
C.1 of this permit.
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2. Part I of the permit is revised to read as follows:

Part II. Notice of Intent Requirements
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C. Where to Submit.

1. Facilities which discharge storm water associated
with industrial activity must use a NOI form provided
by the Director (or photocopy thereof). The form in the
Federal Register notice in which this permit was
published may be photocopied and used. Forms are also
available by calling the Storm Water Hotline at (703)
8214823, or the NPDES Programs Operations‘Séction
at US EPA Region 1 at (617) 565-3525. NOIs'must be
signed in accordance with Part VIL.G{ (signatory
requirements) of this permit. NOIs are'to'be submitted
to the Director of the NPDES program in care of the
following address: Storm Water Notice of Intent, US
EPA Region 1, MA, PO Box 1215, Newington, VA
22122,

2. A copy of the NOI for all discharges to
Outstanding Resource Waters shall’be submitted to the
Commonwealth of Massachusetts “at the following
address: Massachusetts Department)of Environmental
Protection, Storm Water Notice’ of Intent; BRP — WP
43, PO Box 4062, Boston, Massachusetts 02211.

For details on/filing for permits with MA DEP see
310 CMR 4.00;, Timely ,Action/Schedule and Fee
Provisions. For other information call the MA DEP
Information) Services ‘Sectionvat (617) 338-2255 or the
Technical Services Section of the DEP Division of
Water Pollution Control at (S08) 792-7470.
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3. Part III of the permit is revised to read as follows:

Part TIT. Special Conditions
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C. Set Backs and Best Management Practices

1. Storm water discharge outfall pipes to public
water supplies and other Outstanding Resource Waters
shall be removed and set back when dischargers are
seeking to increase the discharge or change the site
storm water drainage system; all new discharge outfalls
must be set back from the receiving water. Receiving
swales for outfall pipes shall be prepared to minimize
erosion and maximize infiltration prior to, discharge.
The goal is to infiltrate as much as feasible; infiltration
trenches and basins, filter media dikes, and/or other
BMPs shall be used to meet the goal. Discharges shall
employ Best Management Practices (BMPs) for
controlling storm water. See Protecting Water Quality
in Urban Areas by the Minnesota Pollution, Control
Agency, Division of Water Quality assa)reference for
BMPs.

2. Storm water discharges to‘waters that are not
classified as” Outstanding_Resource Waters shall be
subject toythe requirements of this permit. New
dischargeloutfall pipes-shall be designed to be set back
from the receiving, water when site conditions allow.
For\existing discharge outfall pipes, when the storm
water drainage system is undergoing changes, outfall
pipes shall be set back from the receiving water. A
receiving swale, infiltration trench or basin, filter media
dikes\or-other BMPs should be prepared with the goal
to, minimize erosion yet maximize infiltration or
otherwise improve water quality prior to discharge.

3. All discharges to Outstanding Resource Waters
authorized under this permit must be provided the best
practical method of treatment to protect and maintain the
designated use of the outstanding resource.

B. Delaware . Delaware 401 certification special permit
conditions revise the permit as follows:
1. Part I of the permit is revised to read:
Part I. Coverage Under This Permit

A. Permit Area. This permit covers all Federal
facilities administered by Region 3 in the State of
Delaware.

2. Part II of the permit is revised to read as follows:

Part II. Notice of Intent Requirements
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C. Where to Submit.

1. Facilities which discharge storm water associated
with industrial activity must use a NOI form provided
by the Director (or photocopy thereof). The form in the
Federal Register notice in which this permit was
published may be photocopied and used. Forms are also
available by calling (703) 821-4823. NOIs must be
signed in accordance with Part VII.G (signatory
requirements) of this permit. NOIs are to be submitted
to the Director of the NPDES program in care of the
following address: Storm Water Notice of Intent, PO
Box 1215, Newington, VA 22122.

2. A copy of all Notices of Intent (NOIs) shall be
submitted to the State of Delaware at the following
address: Water Pollution Control Branch, NPDES
Storm Water Program, Delaware Department of Natural
Resources and Environmental Control, 89 Kings
Highway, P.O. Box 1401, Dover, DE 19903.

3. The following section is added to Part III\of the
permit:

Part III. Special Conditions, Management Practices and
Other Non-Numeric Limitations
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C. Special Conditions. The permittee must comply
with the requirements of 7 Delaware Code Chapter 40
and the Delaware Sediment and’, Storm «Water
Regulations (January, 1991).

4. Part IV of the permit is revised to read as follows:

Part IV. Storm Water, Pollution Prevention Plan
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B(Signature and Plan\Review
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1. The plan shall be signed in accordance with Part
VILG (signatory requirements), and be retained on-site
at the facility which generates the storm water discharge
in accordance with Part VLE (retention of records) of
this permit. A copy of the plan, as well as subsequent
revisions, shall also be submitted to the State of
Delaware at the following address: Water Pollution
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Control Branch, NPDES Storm Water Program,
Delaware Department of Natural Resources and
Environmental Control, 89 Kings Highway, P.O. Box
1401, Dover, DE 19903.

C. District of Columbia. District of Columbia 401
certification special permit conditions revise the permit
as follows:

1. Part I of the permit is revised to read as follows:

Part I. Coverage Under This Permit

A. Permit Area. The jpermit covers all areas
administered by Region 3 inthe District of Columbia.

B. Eligibility.
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3,«Limitations on“Coverage. The following storm
water discharges~from construction sites are not
authorized by this\permit:
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f. “unpermitted discharges that are subject to the

NPDES program, excluding discharges associated with
construction activity.

D. Florida. Florida 401 certification special permit
conditions revise the permit as follows:
1. Part I of the permit is revised to read as follows:
Part I. Coverage Under This Permit

A. Permit Area. The permit covers all areas
administered by Region 4 in the State of Florida.
2. Part IT of the permit is modified to read as follows:
Part II. Notice of Intent Requirements

A. Deadlines for Notification.
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2. Individuals who intend to obtain coverage under
this general permit for storm water discharges from a



construction site where disturbances associated with the
construction project commence after October 1, 1992,
shall submit a Notice of Intent (NOI) in accordance with
the requirements of this Part at least 2 days prior to the
commencement of construction activities (e.g. the initial
disturbance of soils associated with clearing, grading,
excavation activities, or other construction activities).
Prior to submitting this NOI, the owner of a storm water
management system must receive a State of Florida
storm water permit from either the Florida Department
of Environmental Regulation (FDER) or a Florida
‘Water Management District (FWMD).
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B. Contents of Notice of Intent.
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6. An estimate of project start date and completion
dates, estimates of the number of acres of the site on
which soil will be disturbed, and a certification that a
storm water pollution prevention plan has been prepared
for the site in accordance with Part IV of this permit. (A
copy of the plans or permits should not be included with
the NOI submission). The applicant shall submit a
narrative statement certifying that the storm=water
pollution prevention plan for the facility, provides
compliance with approved State of Florida issued
permits, erosion and sediment control plans and stofm
water management plans. The applicant shall, also
submit a copy of the cover page of the Staté permit
issued by FDER or a FWMD to the facility for the
storm water associated with
construction activities.
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D. Additional Netification. Facilities which are
operating under approved State orlocal ‘sediment and
erosion plans, (grading plans,\ or storm water
management plans shall submitssigned copies of the
Notice of Intent\to the State orJocal agency approving
such plans.in accordance with the deadlines in Part II.A
of ithis permit (or sooner where required by State or
localyrules), in addition to submitting the Notice of
Intent to EPA. in_accordance with paragraph II.C.
Facilities which disCharge storm water associated with
construction, activities to a municipal separate storm
water system within Broward, Dade, Duval, Escambia,
Hillsborough, Orange, Palm Beach, Pinellas, Polk or
Sarasota Counties shall submit a copy of the NOI to the
operator of the municipal separate storm sewer system.
Included within these counties, the Florida Department
of Transportation (FDOT), incorporated municipalities
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and Chapter 298 Special Districts shall also be notified
where they own or operate a municipal separate storm
sewer system receiving storm water discharges
associated with construction activity covered by this
permit.
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3. Part III of the permit is revised to read as follows:

Part ITI. Special Conditions, Management\Practices and
Other Non-Numeric Limitations

A. Prohibition on Non-Storm Water Discharges
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2.
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b, The following non=storm water discharges may be
authorized by this permit provided the non-storm water
component of.the _discharge is in compliance with
paragraph IV.D.5 and the storm water management
Systemnis’ designed to accept these discharges and
provide treatment of the non-storm water component
sufficient”to meet Florida water quality standards:
discharges from fire fighting activities; fire hydrant
flughings; waters used to wash vehicles or control dust
insjaccordance with Part IV.D.2.c.(2); potable water
sources including waterline flushing; irrigation drainage;
routine external building washdown which does not use
detergents; pavement washwaters where spills or leaks
of toxic or hazardous materials have not occurred
(unless all spilled material has been removed) and where
detergents are not used; air conditioning condensate;
springs; uncontaminated ground water; and foundation
or footing drains where flows are not contaminated with
process materials such as solvents. Discharges resulting
from ground water dewatering activities at construction
sites are not covered by this permit. The applicant may
seek coverage for these discharges under NPDES
General Permit No. FLG830000, published on July 17,
1989 (54 FR 29986) and modified on August 29, 1991
(56 FR 42736).

& ¢ %k ok K

4. Part IV of the permit is revised to read as follows:

Part IV. Storm Water Pollution Prevention Plans
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B. Signature and Plan Review

%k Kk %k %k ¥k

2. The permittee shall submit plans to the State
- agency which issued the storm water permit and shall
make plans available upon request to the Director; a
state or local agency approving sediment and erosion
plans, grading plans, or storm water management plans;
or in the case of a storm water discharge associated with
industrial activity which discharges through a municipal
separate storm sewer system with an NPDES permit, to
the municipal operator of the system.

%* % %k Kk ¥k

C. Keeping Plans Current

The permittee shall amend the plan whenever there
is change in design, construction, operation, or
maintenance, which has a significant effect on the
potential for the discharge of pollutants to the waters\of
the United States, including the addition of or chafnge\in
location of storm water discharge points, and whichvhas
not otherwise been addressed in the plan or if the’storm
water pollution prevention plan proves to be.neffective
in eliminating or significantly minimizing pollutants
from sources identified under Part IV.D.2¢of, this
permit, or in otherwise achieving the general objectives
of controlling pollutants in storm water, discharges
associated with industrial activity. In addition, the plan
shall be amended to identify any new contractor and/ot
subcontractor that will implement a measuresofithe
storm water pollution prevention plan (see Part-IVLE).
Amendments to the plan may\be-teviewed by, EPA in
the same manner as Part-IV:B above. Amendments to
the plan must be submitted/to the State agency which
issued the State storm water permit!

D. Contents of Plan

1. Site.Description

% A B kK

d. An estimate of the runoff coefficient of the site
before, during and after construction using "C" from the
Rational Method, existing data describing the soil or the
quality of any discharge from the site and an estimate of
the size of the drainage area for each outfall;

% %k %k Kk K

2. Controls

Each plan shall include a description of appropriate
controls and measures that will be implemented at the
construction site. The plan will clearly describe for each
major activity identified in Part IV.D.1.b appropriate
control measures and the timing during the construction
process that the measures will be implemented. (For
example, perimeter controls for one portion of the site
will be installed after the clearing and (gfubbing
necessary for installation of the measure, but before the
clearing and grubbing for the remaining portions of the
site. Perimeter controls will be actively/maintained until
final stabilization of those portions|of the site upward jof
the perimeter control. Temporary perimeter,controls
will be removed after final stabilization). (Allycontrols
shall be consistent with the requirements’set forth in the
State Water Policy of Florida (Chapter ‘17-40, Florida
Administrative Code), the applicable storm water
permitting requirements of the FDER or appropriate
FWMD, and the guidelines, contained in the Florida
Developmient"\Manual: A\ Guide to Sound Land and
WaterManagement (FDER, 1988) and any subsequent
améndments. The~description and implementation of
controls shall, ‘address the following minimum
components:

a. Erosion and sediment controls

(1) stabilization practices. A description of interim
and permanent stabilization practices, including
site-specific scheduling of the implementation of the
practices. Site plans should ensure that existing
vegetation is preserved where attainable and that
disturbed portions of the site are stabilized. Stabilization
practices may include: temporary seeding, permanent
seeding, mulching, geotextiles, sod stabilization,
vegetative buffer strips, protection of trees, preservation
of mature vegetation, and other appropriate measures.
A record of the dates when major grading activities
occur, when construction activities temporarily or
permanently cease on a portion of the site, and when
stabilization measures are initiated shall be included in
the plan. Stabilization measures shall be initiated as
soon as practicable in portions of the site where
construction activities have temporarily or permanently
ceased.

(a) paragraph ‘deleted
(b) paragraph deleted

(c) paragraph deleted



(2) Structural Practices. A description of structural
practices to divert flows from exposed soils, store flows
or otherwise limit runoff and the discharge of pollutants
from exposed areas of the site in accordance with the
requirements set forth in Section 1740, 420, F.A.C.,
and the applicable storm water regulations of the FDER
or appropriate FWMD. Such practices may include silt
fences, earth dikes, drainage swales, sediment traps,
check dams, subsurface drains, pipe slope drains, level
spreaders, storm drain inlet protection, rock outlet
protection, reinforced soil retaining systems, gabions,
and temporary or permanent sediment basins. Structural
practices shall be placed on upland soils unless a State
of Florida wetland resource management permit issued
pursuant to Chapters 373 or 403, F.S., and the
applicable regulations of the FDER or FWMD authorize
otherwise. The installation of these devices may be
subject to Section 404 of the CWA.

%k ¥ ok K %k

b. Storm water management. A description of
measures that will be installed during the construction
process to control pollutants in storm water discharges
that will occur after construction operations have been
completed. The description of controls ghall\ be
consistent with the requirements set forthn the’State
Water Policy of Florida (Chapter 1740,"F.A.C.), the
applicable storm water permitting regulations of the
FDER or appropriate FWMD, and the guidelines
contained in the Florida Development Manual: A'‘Guide
to Sound Land and Water Management (FDER, 1988),
and any subsequent amendments. Structural measures
shall be placed on upland soils unless a State of Florida
wetland resource management permit issued pursuant to
Chapters 373 or 403, F.S4 ‘and” the applicable
regulations of the FDER=or~FWMD.,, authorize
otherwise. The installation ‘of these devices)may be
subject to Section 404 ‘of the CWA.. This NPDES permit
only addresses the installation( of “torm water
management measures, and notsthe ultimate operation
and maintenance “of such\ ‘striictures after the
construction activities have.been completed and the site
has undergone final stabilization. Permittees are only
regponisible for the installation and maintenance of storm
water, management,measures prior to final stabilization
of the site, and.are notresponsible for maintenance after
storm water /discharges associated with industrial
activity have been eliminated from the site. However,
all storm water management systems shall be operated
and maintained in perpetuity after final site stabilization
in accordance with the requirements set forth in the
State of Florida storm water permit issued for the site.
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(1) Such practices may include: storm water
detention structures (including wet ponds); storm water
retention structures; flow attenuation by use of open
vegetated swales and natural depressions; infiltration of
runoff onsite; and sequential systems (which combine
several practices). Pursuant to the requirements of
section 1740, 420, F.A.C., the storm water
management system shall be designed to remove at least
80 percent of the average annual load of pollutants
which cause or contribute to violations of water’quality
standards (95 percent if the system discharges to an
Outstanding Florida Water). The pollution prevention
plan shall include an explanation of thé technical basis
used to select the practices to control pollution where
flows exceed predevelopment levels:

(2) Velocity dissipation‘devices shallibe“placed at
discharge locations and\along the length.of any outfall
channel for the purpose of providing a non-erosive
velocity flow from the structure tofa water course so
that the natural\physical and biological characteristics
and functions are maintained and protected. Equalization
of thel predevelopment and post-development storm
water, peak discharge rate and volume shall be a goal in
the \design of, the  post-development storm water
management system.

c. Other controls

(1) waste disposal. No solid materials, including
building materials, shall be discharged to waters of the
United States, except as authorized by a section 404
permit and by a State of Florida wetland resource
management permit issued pursuant to chapters 373 or
403, F.S., and the applicable regulations of the FDER
or FWMD.
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(4) The plan shall address the proper application
rates and methods for the use of fertilizers and
pesticides at the construction site and set forth how these
procedures will be implemented and enforced.

% K Kk Kk kK

4. Inspections. Qualified personnel (provided by the
discharger) shall inspect all points of discharge into
waters of the United States or to a municipal separate
storm sewer system and all disturbed areas of the
construction site that have not been finally stabilized,
areas used for storage of materials that are exposed to
precipitation, structural control measures, storm water
management systems, and locations where vehicles enter
or exit the site at least once every seven calendar days



and within 24 hours of the end of a storm that is 0.25
inches or greater. Where sites have been finally
stabilized, or during seasonal arid periods in arid areas
(areas with an average annual rainfall of O to 10 inches)
and semi-arid areas (areas with an average annual
rainfall of 10 to 20 inches) such inspection shall be
conducted at least once every month.

a. Disturbed areas and areas used for storage of
materials that are exposed to precipitation shall be
inspected for evidence of, or the potential for, pollutants
entering the storm water management system. The
storm water management system and erosion and
sediment control measures identified in the plan shall be
observed to ensure that they are operating correctly.
Where discharge locations or points are accessible, they
shall be inspected to ascertain whether erosion control
and storm water management measures are effective in
meeting the performance standards set forth in State
Water Policy (chapter 1740, F.A.C.) and the applicable
storm water permitting regulations of the FDER or
appropriate FWMD. Locations where vehicles enter or
exit the site shall be inspected for evidence of offsite
sediment tracking.

* %k K K Kk

S. Part VI of the permit is revised to read as follows:

Part VI. Standard Permit Conditions
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O. Inspection and Entry
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4. Sample or monitor at reasonable times, for the
purposes of assuring permit compliance or,as otherwise
authorized by the CWA, any substances or parameter at
any location on thesite.

%k %k ok %k %

6., Part VIII of ‘the permit is revised to read as
follows:

Part VIII. Termination of Coverage

% % %k Kk Kk

C. Additional Notification.

A-49

A copy of the Notice of Termination shall be sent to
the State agency which issued the State storm water
permit for the-site and, if the storm water management
system discharges to a municipal separate storm sewer
system within Broward, Dade, Duval, Escambia,
Hillsborough, Orange, Palm Beach, Pinellas, Polk or
Sarasota Counties, to the owner of that system. Included
within these counties, the Florida Department, of
Transportation (FDOT), incorporated municipalities,
and chapter 298 Special Districts also shall be notified
where they own or operate a municipal separate storm
sewer system receiving storm water  discharges
associated with construction activity covered by this
permit.

E. American Samoa. American Samoa 401\ certification
special permit conditions revise the permit as follows:
1. Part I of the'permit is revised to read:
Part I.{Coverage Under This Permit

A." Permit_Area. The permit covers all areas
administered by EPA Region IX in American Samoa.
2. Part II-of the permit is revised to read as follows:
Part II. Notice of Intent Requirements

%k %k ok %k %k

C. Where to Submit
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1. A copy of the NOI shall be submitted to American
Samoa Environmental Protection Agency at the same
time as submittal to the U.S. EPA.

3. The following paragraph is added to Part IV of the
permit:
Part IV. Storm Water Pollution Prevention Plan

%k %k ok Ak kK

B. Signature and Plan Review
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4. All pollution prevention plans for storm water
discharges in American Samoa shall be submitted to the
American Samoa Environmental Protection Agency for
review and approval.

F. Guam. Guam 401 certification special permit
conditions revise the permit as follows:

1. Part I of the permit is revised to read:
Part I. Coverage Under This Permit

A. Permit Area. The permit covers all areas
administered by EPA Region IX in Guam.

2. Part II of the permit is revised to read as follows:

Part I1. Notice of Intent Requirements

%k % %k %k %

C. Where to Submit

1. Facilities which discharge storm water assoCiated
with industrial activity must use a NOI form ‘provided
by the Director (or photocopy thereof). The form in the
Federal Register notice in which this permit, was
published may be photocopied and used. Forms are also
available by calling (703) 821-4823. NOIs/must be
signed in accordance with part VIL.G\ (signatory
requirements) of this permit. NOIs are.to be submitted
to the Director of the NPDES program'in care,of the
following address: Storm Water Notice of Intent) \PO
Box 1215, Newington, VA 22122«

2. A copy of the\NOI also shall be submitted to
appropriate Government, of Guam ageficies and the
Guam Environmental Protection Agency at the following

address: D-107 Harmon Plazaj130-Rojas St., Harmon,
Guam 95911.
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3. Part IV of the/permit is revised to read as follows:

Part IV. Storm Water Pollution Prevention Plan

¥ % %k %k %

B. Signature and Plan Review
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1. The plan shall be signed in accordance with Part
VILG (signatory requirements), and be retained on-site
at the facility which generates the storm water discharge
in accordance with Part VI.E (retention of records) of
this permit. A copy of the plan shall also be submitted
to the Guam Environmental Protection Agency at the
following address: D-107 Harmon Plaza, 130 Rojas St.,
Harmon, Guam 95911.

%k % %k %k %

4. Part VI of the permit is revised to réad:

Part V1. Monitoring and Reporting Requirements

%* Kk % %k %k

D. Reporting: Where to Submit

1.

%* %k % Kk

d. Signed copies of discharge monitoring reports
reqired under Parts VI.D.1.a, VI.D.1.b, and VL.D.1.c,
individuall permit applications and all other reports
required herein, shall be submitted to the Director of the
NPDES“program at the address of the appropriate
Regional Office: United States EPA, Region IX, Water
Management Division, (W-5-1), Storm Water Staff, 75
Hawthorne Street, San Francisco, CA 94105, and to the
Guam Environmental Protection Agency at the following
address: D-107 Harmon Plaza, 130 Rojas St., Harmon,
Guam 959911.

%k % %k %k %



The September 9, 1992, fact sheets incorporate portions of the draft general permits published on August 16, 1991
(56 FR 40948). These portions of the August 16, 1991, fact sheets are also incorporated into today's permits. Sections
of the August 16, 1991, fact sheet being incorporated are section 1, Background; section 4, Summary of Options for
Controlling Pollutants; and section S, The Federal/Municipal Partnership: The Role of Municipal Operators of Large
and Medium Municipal Separate Storm Sewers.

On June 4, 1992, the United State Court of Appeals for the Ninth Circuit remanded the exemption for construction
sites of less than five acres to the EPA for further rulemaking. (Nos. 90-70671) and 91-70200).

A copy of the approved NOI form is provided in Appendix C of this notice.
A copy of the approved NOT form is provided in Appendix D of this notice.

On June 4, 1992, the United States Court of Appeals for the Ninth Circuit remanded the exclusion for manufacturing
facilities in category (xi) which do not have materials or activities exposed to storm water to.the_EPA for further.
rulemaking. (Nos. 90-70671 and 91-70200).
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FEDERAL-AID POLICY GUIDE
December 7, 1994,
Transmittal 12
23 CFR 650B

SUBCHAPTER G - ENGINEERING AND TRAFFIC OPERATIONS
PART 650 - BRIDGES, STRUCTURES, AND HYDRAULICS
Subpart B - Erosion and Sediment Control on Highway Construction Projects

Sec.

650.201 Purpose.

650.203 Policy.

650.205 Definitions.

650.207 Plans, specifications, and estimates:
650.209 Construction.

650.211 Guidelines.

Authority: 23 U.S.C. 109 (a) and (h), 144, A51:-315, and 3197 23 CFR 1.32; 49 CFR 1.48(b), E.O.
11988 (3 CFR, 1977 Comp. p. 117); Department of:Transportation Order 5650.2 dated April 23,
1979 (44 FR 24678), section 161 of Public'Law 97-424, 96 Stat. 2097, 3135; section 4(b) of Public
Law 97-134, 95 Stat. 1699; and 33 U.S'C. 401, 491 et seq., 511 et seq.; and section 1057 of Public
Law 102-240, 105 Stat. 2002.

Source: 39 FR 36332, Oct. 95,1974, unléss otherwise noted.

Sec. 650.201 Purpose.

The purpose of thissubpart is to prescribe policies and procedures for the control of erosion,
abatement of waterypollution, and prevention of damage by sediment deposition from all
cohstruction projects funded under title 23, United States Code.

Sec. 650203 Policy.
It is the policy of the Federal Highway Administration (FHFWA) that all highways funded in whole
or in part under title 23, United States Code, shall be located, designed, constructed and operated

according to standards that will minimize erosion and sediment damage to the highway and
adjacent properties and abate pollution of surface and ground water resources. Guidance for the
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development of standards used to minimize erosion and sediment damage is referenced in Sec.
650.211 of this part.

Sec. 650,205 Definitions.

Erosion control measures and practices are actions that are taken to inhibit the dislodging-and
transporting of soil particles by water or wind, including actions that limit the area of exposed ‘soil
and minimize the time the soil is exposed.

Permanent erosion and sediment control measures and practices are installations. which remain'in
place and in service on completion of the construction project.

Pollutants are substances, including sediment, which cause deterioration of water quality when
added to surface or ground waters in sufficient quantity.

Sediment control measures and practices are actions taken to control the disposition of sediments
resulting from surface runoff.

Temporary erosion and sediment controlmeasures and practices aredactions taken on an interim
basis during construction to minimize the disturbance, transportation‘and unwanted deposition of
sediment.

Sec. 650.207 Plans, specifications and estimates.

(a) Emphasis shall be placed oh ‘€rosion control in‘the preparation of plans, specifications and
estimates.

(b) All reasonable steps shall be taken\to insure that highway project designs for the control of
erosion and sedimentation-and/the protection of water quality comply with applicable
standards and'regulations of other agencies.

Sec. 650.209'Construction:

(a)~, Permanent\eresion and sediment control measures and practices shall be established and
implemented at the earliest practicable time consistent with good construction and
management practices.

(b) Implementation of temporary erosion and sediment control measures and practices shall be
coordinated with permanent measures to assure economical, effective and continuous control
throughout construction.
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(©)

(d)

©

Erosion and sediment control measures and practices shall be monitored and maintained or
revised to insure that they are fulfilling their intended function during the construction of the
project.

Federal-aid funds shall not be used in erosion and sediment control actions made necessary
because of contractor oversight, carelessness, or failure to implement sufficient control
measures.

Pollutants used during highway construction or operation and material from sediment traps
shall not be stockpiled or disposed of in a manner which makes them susceptible to being
washed into any watercourse by runoff or high water. No pollutants shall ‘b deposited.or
disposed of in watercourses.

Sec. 650.211 Guidelines.

(2)

(b)

(©)

The FHWA adopts the AASHTO Highway Drainage Guidelines, Volime HI, "Erosion and
Sediment Control in Highway Construction," 1992, [This document is available for
inspection from the FHWA headquartefs'and field offices as prescribed by 49 CFR part 7,
appendix D. It may be purchased from, the“American{Association of State and
Transportation Officials officesvat Suite 225,°444 North €apitol Street, NW., Washington,
DC. 20001.] as guidelines to.be followed on all constraction projects funded under title 23,
United States Code. These guidelines-ate not intended.to preempt any requirements made
by or under State law if Such requirements are more’stringent.

Each State highway agency should apply the guidelines referenced in paragraph (a) of this
section or apply its own{guidelines, (if these guidelines are more stringent, to develop
standards and practices.for the controlof erosion and sediment on Federal-aid construction
projects. These specific, standards and practices may reference available resources, such as
the procedures présented in theeAASHTO "Model Drainage Manual," 1991. [This document
is available forinspection from the FHWA headquarters and field offices as prescribed by 49
CFR part 7{appendix D. It'may be purchased from the American Association of State and
Transportation Officials offices at Suite 225, 444 North Capitol Street, NW., Washington,
DC. 20001.]

Consistent /with the requirements of section 6217(g) of the Coastal Zone Act
Reauthorization Amendments of 1990 (Pub. L. 101-508, 104 Stat. 1388-299), highway
construetion projects funded under title 23, United States Code, and located in the coastal
zonemanagement areas of States with coastal zone management programs approved by the
United States Department of Commerce, National Oceanic and Atmospheric Administration,
should utilize "Guidance Specifying Management Measures for Sources of Nonpoint Source
Pollution in Coastal Water," 84-B-92-002, U.S. EPA, January 1993. [This document is
available for inspection and copying as prescribed by 49 CFR part 7, appendix D.] State
highway agencies should refer to this Environmental Protection Agency guidance document
for the design of projects within coastal zone management areas.
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Rules and Regulations

DEPARTMENT OF TRANSPORTATION (DOT)
Federal Highway Administration (FHWA)

23 CFR Part 650

[FHWA Docket No. 93-6]
RIN 2125-AD08

Erosion and Sediment Control on Highway Construction
Projects

59 FR 37935
DATE: Tuesday, July 26, 1994
ACTION: Final rule.

SUMMARY: Section 1057 of the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA) requires
the Secretary of Transportation to develop ‘erosion
control guidelines for States to follow when carfyingiout
Federal-aid construction projects. Pursuant “to this
authority, the existing erosion and sediment control
regulation, issued in 1974, is being' updated and
modified by the FHWA to reflect current state-of-the-art
practices and management techniques. To fulfill the
requirements of section 1057, the FHWA is adopting, as
guidelines, the American Association of State Highway
and Transportation Officials (AASHTO) publication
Highway Drainage Guidelines, Volume IIT, "Erosion
and Sediment Control in Highway Constructiony™1992.
The wupdated regulation /~includes a_. statement
recommending that each State highway agency (SHA)
apply these guidelines, \or /their own more\stringent
guidelines, to develop specific standards‘and practices
for the control oferosion.

EFFECTIVE DATE: July-26;,19%94.

FOR(EURTHER INFORMATION CONTACT: Mr.
Robin ¥ Schroeder, \Office of Engineering, HNG-23,
202-366-1577;.0r. Mr. Robert J. Black, Office of the
Chief Counsel,) HCC-31, 202-366-1359; Federal
Highway Administration, 400 Seventh Street, SW.,
Washington D.C. 20590. Office hours are 7:45 a.m. to
4:15 p.m., e.t., Monday through Friday, except legal
Federal holidays.

SUPPLEMENTARY INFORMATION:

Background

Section 1057 of the ISTEA (Pub. L. 102-240, 105
Stat. 1914, 2002) requires the Secretary to develop
erosion control guidelines for the States to follow in
carrying out federally funded construction projects. It
requires that these guidelines not preempt any
requirement under State law if such requirement is more
stringent than the guidelines. It also requires that these
guidelines be consistent with nonpoint /séurce
management programs under section 319 of the Federal

~ Water Pollution Control Act (33 U.S.C. 1339) and

coastal nonpoint pollution control guidance nl under
section 6217(g) of the Coastal Zone Act Reauthorization
Amendments of 1990 codified at 6 U.S.C./@ 1455b
(Pub. L. 101-508, 104 Stat.\1388-299, as amended)
(Coastal Zone Act).

To satisfy this requirement thé¢ FHWA is adopting,
as guidance, ‘the AASHTQ publication Highway
Drainage Guidelines, Volume III, "Erosion and
Sediment”Control in Highway Construction,” 1992,
Other minor-editorial changes to 23 CFR 650 were also
made, to correct typographical errors and to change the
wording to reflect current practice. A notice of proposed
rulemaking (NPRM) proposing to revise 23 CFR 650,
subpart,B (to' reference this AASHTO: publication was
publishéd in the Federal Register on March 1, 1993, at
58 FR,\11814.

Comments To Docket

Nine comments were submitted to the docket. Eight
comments were received from SHA's and one comment
from a Federal Government agency. The following is a
summary of the comments and the FHWA responses:
[*37936]

Supportive of Change

The North Carolina Department of Transportation
(DOT) supported FHWA's proposal to adopt the
AASHTO guidelines.

The Connecticut Department of Transportation
submitted a letter stating that they had no comment
concerning the guidelines.

Existing Guidelines More Stringent

The California Department of Transportation
(CALTRANS) did not object to the changes to 23 CFR



650 subpart B. CALTRANS stated that it has adopted
requirements and guidelines for erosion control on
construction projects that are equal to or more stringent
than the guidelines set forth in the AASHTO
publication.

National Pollutant Discharge Elimination System
(NPDES) Requirements

The Hawaii Department of Transportation stated that
the FHWA should adopt the AASHTO publication. It
suggested, though, that the final rule reference the
NPDES permit requirements in 23 CFR 650. The
NPDES permits are issued under the authority of the
Environmental Protection Agency (EPA) in compliance
with the provisions of the Federal Water Pollution
Control Act (FWPCA), (33 U.S.C. 1251 et seq., as
amended by Pub. L. 92-500).

The FHWA does not believe that it is necessary to
specifically reference NPDES permit requirements in 23
CFER 650. There is a statement in 23 CFR 650.207(b)
that the FHW A shall take all reasonable steps to insure
that all project designs for control of erosion and
sedimentation comply with applicable standdrds“and
regulations of other agencies. This would«include the
NPDES permit requirements as well as\any.other State
or local regulations concerning the control of erosion
and sedimentation.

Guidelines

Four of the SHA respondents” had comments
concerning specific sections of the”AASHTO publication
Highway Drainage Guidelines, “Volume III, “Erosion
and Sediment Control in Highway Construction," 1992.

The Nebraska Department of ‘Roads (NDOR)
questioned the use/of & hydraulic/engineer in the design
and review _of\diversion dikes/ and ditches, and
temporary, slope drains..The NDOR believed that
normal roadway design\engineers would be adequate for
most hydranlic designs\Hydraunlic engineers, the NDOR
argued,~could besused’ for the design and review of
complex sediment and erosion control systems.

While the FHWA agrees that a roadway design
engineer may be capable of conducting an adequate
hydraulic design, it is important that erosion and
sediment control structures are designed properly. These
structures should be sized and located based on flows
resulting from the design year storm. Proper design of
the project requires a working knowledge of hydraulic

engineering. While it is not required that a hydraulic
engineer conduct the design and review of the erosion
and sediment control structures, the design must be
conducted by someone competent in hydraulic design
procedures. While the FHWA does not agree with the
NDOR suggestion that the reference to a hydraulic
engineer be removed from the guidance, it does agree
that a person who is competent in hydraulic design
could adequately fulfill the intent of the guidelines.

The Arkansas State Highway Department had no
reservations about adopting the AASHTO guidelines,
but suggested that a summary be added indicating that
the level of effort dedicated to the/planning of+a project
and the development of the erosion control plan be
commensurate with size and, complexity( of ,project.
While the FHWA agrees that.more complex projects or
projects that may affect sensitive ecosystems such as
wetlands, streams,| rivers, or other'water bodies will
include detailed erosion and,sediment control plans,
every project(should be planned, located, designed, and
constructed with the intent of limiting the project's
effects on'the environment. Though projects may differ
in_the type and extent of the mitigation measures and
practices that are\implemented, the level of effort put
forth to limit the environmental effects for smaller, less
complex projects should be equal to that put forth on
larger /more’complex ones.

The Georgia Department of Transportation (GDOT)
found the AASHTO document acceptable but had the
following minor comments. The GDOT argued that
detailed erosion and sediment control plans should not
be required as part of the contract document in order to
allow the contractor the necessary flexibility to develop
a site and operational-specific plan. Instead the GDOT
argued that the contract plans should include any
extremely sensitive areas such as lakes, wetlands, and
streams and sufficient quantities of erosion control
devices should be provided as a bid item to mitigate
possible erosion and sedimentation effects. According to
the GDOT this would allow the contractor and the
project engineer the flexibility to customize the erosion
control measures employed to the contractor's approach
to the work.

While the FHWA agrees erosion and sediment
control plans should be flexible, both contractors and
contracting agencies should be fully aware of the
possible environmental effects of their projects.
Therefore, all potential environmental impacts
associated with erosion and sedimentation, not just those
affecting sensitive areas, and the measures and practices
required to mitigate these impacts, should be included in
the plans, specifications, and special provisions. As



previously mentioned, the effectiveness of many erosion
and sediment control measures is dependent upon proper
design and installation.

The FHWA believes it is inappropriate to delegate
responsibility for the planning and design of erosion and
sediment control measures to the contractor or the
project engineer, who may or may not have sufficient
design expertise in this area. However, erosion and
sediment control plans should be flexible enough to
properly fulfill their intended purpose. Accordingly,
each erosion and sediment control plan should be
periodically evaluated to insure that all necessary
controls are being implemented correctly and that
unnecessary or improperly installed controls are
eliminated or revised. Additions, deletions, or revisions
to the erosion and sediment control plan should be
reviewed by a person competent in erosion and sediment
control design.

The GDOT and the Michigan Department of
Transportation had minor technical comments on
specific design details contained in the AASHTO
publication. While the FHWA may agree with some, of
these design-related comments, the agency emphasizes
that the AASHTO publication is intended torprovide
guidance on the development and implemeéntation of
erosion and sediment control measures and practices.
The design details that are included are provided as.a
basis for the development of more detailéd
project-specific designs. Each State should apply ‘the
AASHTO guidelines or its own guidelines, /f) those
guidelines are more stringent, to develop standards and
practices for the control of erosion and sedimentation on
Federal-aid construction projects.”, Although « the
AASHTO guidelines can be used for the development ‘of
a statewide implementation-program for controlling
erosion and sedimentation,\each project [*37937]
must be analyzed separately to assure that\the most
appropriate and effective, erosion and‘sediment control
measures and practices are designed,\implemented, and
maintained.

Revisions to Part 650

A comment concerning the revisions to Part 650 was
made by the EPA's’Office of Wetlands, Oceans and
Watersheds., Although the EPA supported the regulatory
changes proposed in the NPRM, it had two specific
comments. Both concerned the requirement of the
ISTEA that FHWA erosion control guidelines be
consistent with nonpoint source management programs
under section 319 of the FWPCA and coastal nonpoint
pollution control guidance issued by the EPA in January
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1993, under section 6217(g) of the Coastal Zone Act of
1990.

Request to Add a New Paragraph

The EPA proposed that the FHWA add a specific
paragraph to 23 CFR Part 650 that would quote a
management measure contained in the section 6217(g)
management measure guidance document (se¢ footnote
# 1). The management measure at issue is in Chapter
4.1I1.A., "New Development Management Measure,"
and concerns reducing the amount of/total, suspended
solids (TSS) leaving the site after Construction<has been
completed and the site is permanently stabilized: It
allows for two options to accomplish this @goal.*Under
the first option, after construction, the average amount
of TSS (including sediment) leaving the/project site
would be reduced by 80 percent”"The second option
would limit jthe post-development discharge of
suspended so6lids“to an amount equal to or less than
pre-development conditions.

Guidance under” Jsection 6217(g) specifies
management measurés for a wide range of pollutant
sources. These include agricultural, forestry, urban
area, and marina and recreational boating sources. The
management-measure cited by the EPA is found under
Chapter4: "Management Measures for Urban Areas,"
and specifically under Section II, "Urban Runoff." It is
interided to be applied by States in areas within the
designated coastal zone, under the authority of the
Coastal Zone Management Act of 1972 (Pub. L.
92-583, 86 Stat. 1280, as amended), to control urban
runoff and treat associated pollutants from new
development, redevelopment, and new and relocated
roads, highways, and bridges.

This management measure deals with the post
construction control of erosion and sedimentation. It
applies to the reduction of TSS after the project has
been fully stabilized. However, during several meetings
between the EPA and the FHWA, the EPA emphasized
that this reduction can be accomplished through design
or by performance. In other words, projects should be
designed, using the best available technology, with the
intent of reducing or limiting TSS by the specified
amount. The intent was not to require the actual
measurement of the TSS leaving the project site either
before or after construction but to establish guidance
relative to project design standards.

The section 6217(g) guidance does not apply to
storm water discharges covered by the NPDES storm
water permit program. This includes all highway



construction projects disturbing five or more acres of
land. In addition, the section 6217(g) guidance does not
apply to States without coastal zone management
programs approved by the United States Department of
Commerce.

The ability to limit or reduce the amount of TSS
leaving a specific site will depend on the type of best
management practice (BMP) selected. Each BMP has its
own strengths and weaknesses, and no one BMP will be
applicable to every situation. The effectiveness of the
selected BMP can also be highly variable. For example,
wet ponds, which are one of the most reliable and
attractive BMPs that exist, have a reported sediment
removal rate of between 50 to 90 percent. n2 Extended
detention ponds, or dry ponds, on the other hand, have
a sediment removal efficiency of only 30 to 70 percent.
Both of these BMPs may need to be supplemented by
other controls to conform with the 6217(g) guidance.

Key design factors in determining the effectiveness
of particular BMPs include size, configuration, retention
time and long term maintenance. The effectiveness of a
particular BMP is influenced by a variety of locational
factors as well. For example, problems will\be
encountered if wet ponds are located in® areas
experiencing long periods of dry weather and/or high
evaporation rates, or long periods of cold*weather when
the pond is frozen. In any case, many aspects related.to
BMP performance are not well understood and all, BMP,
options will require careful site assessment priot,to
design.

The provisions of 23 CFR part 650 subpart B, deal
with erosion and sediment contrél for all federally
funded construction projects~\nationwide... Their
objectives are to control erosion and sedimentation
during the construction of \highway projects and to
assure that highway projects|are located, designed, and
operated to minimize erosion and sediment:damage. The
AASHTO guidelines that are~being proposed for
adoption as guidance-include three objectives for erosion
and sediment control. These ‘objectives are:

1./Limit off-site effectsto acceptable levels,

2, Facilitate project construction and minimize
overall cost,«and

3. Comply with Federal, State, and local regulations.

As stated in the first objective, an intent of these
guidelines is not to establish specific design standards
but to limit off-site effects to acceptable levels. The
determination of what constitutes an undesirable effect
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is not specified. The intent is to assess possible adverse
off-site effects and to implement BMPs as appropriate to
minimize these effects.

The FHWA agrees with the EPA that a goal of any
highway construction project would be to limit the
amount of erosion and resulting sedimentation
attributable to that project. The FHWA also recognizes
that within the coastal zone there may be water bodies
that are extremely sensitive to the deposition of
sedimentation. However, the FHWA believes that it is
inappropriate to set specific design standards for all
projects nationwide. The FHWA is amending 23 CFR
part 650 to add @ 650.211 which provides that projects
located within coastal zone (management Jdreas,” as
specified by States with/Coastal zone management
programs approved by the United States’Department of
Commerce, National\ Oceanic and(_Atmospheric
Administration, (utilize "Guidance Specifying
Management Measures for Sourcesvof Nonpoint Source
Pollution in Coastdl Waters."

Requesti\to Incorporaté Additional Guidance

The EPA alsorequested that the FHWA add a new
paragraph(to\Part 650 that incorporates, by reference,
certainjportions of the section 6217(g) guidance. These
other\ management measures, found under Chapter
4. VI, "Roads, Highways, and Bridges," would include
management measures in the areas of planning, siting,
and developing roads and highways; bridges;
construction projects; construction site chemical control;
operation and maintenance; and road, highway and
bridge runoff systems.

Section 1057 of the ISTEA requires that the
guidelines that are developed be [*37938] consistent
with the section 6217(g) guidance. The AASHTO
guidelines that the FHWA is now adopting deal
primarily with erosion and sediment control during
construction. However, the guidelines also state that,
"While much of the effort for control of erosion and
sedimentation is expended during the construction phase
of highway development, a successful program must
address erosion and sediment control during the
planning, location, design, and future maintenance
phases as well.” The AASHTO guidelines provide
comprehensive guidance concerning the establishment of
criteria and controls for erosion and sedimentation.
These guidelines provide detailed information that
addresses and is consistent with the pertinent sections of
the section 6217(g) guidance.



However, as previously stated, the FHWA is
amending 23 CFR Part 650 to add @ 650.211 which
provides that highway construction projects covered
under the provisions of the section 6217(g) guidance
should utilize "Guidance Specifying Management
Measures for Sources of Nonpoint Source Pollution in
Coastal Waters."

Additional Revisions

The language of @ 650.209(c), dealing with
monitoring erosion and sediment control measures and
practices, has been revised from that proposed in the
NPRM. As set forth in the NPRM, this section implied
that if a problem in the effectiveness of the erosion and
sediment control measure is indicated, revision of that
measure would be required. The intent of this section is
to ensure that erosion and sediment control measures are
periodically reviewed to assure their effectiveness. This
would include maintenance of the existing measures as
well as revising those measures that are found to be less
than fully effective. The language of @ 650.209(c) has
been revised to clarify this issue.

Rulemaking Analyses and Notices

Administrative Procedure Act

This final rule is made effective upon publication.
The FHWA believes that this final rule is exempt from
the 30-day delayed effective date requirement of/5
U.S.C. @ 553(d) for the following feason. The FHWA
finds that good cause exists to dispense with the.30-day
delay because an earlier version jof the AASHTO
erosion and sediment control publication adopted by this
action has already been adopted, as guidance "to
provide valuable information in attaining*good design"
in highway constfuction projects=See 23 CFR 625.5.
This final rule §imply amendstitle 23, Code of Federal
Regulations, to, reference “the updated AASHTO
guidelines on this subject and it includes this reference
under’23, CER part 6503 which specifically addresses
erosion-and sediment,control on highway construction
projects. Therefore,\this final rule imposes no new
requirements of mandates on State highway agencies.
Instead, it simply cites the revised AASHTO guidelines
with the aim of assisting States in assuring that highway
projects are located, designed, and operated to minimize
erosion and sediment damage.

Executive Order 12866 (Regulatory Planning and
Review) and DOT Regulatory Policies and Procedures

The FHWA has determined that this action is not a
significant regulatory action within the meaning of
Executive Order 12866 or significant within the meaning
of Department of Transportation regulatory policies and
procedures. The FHWA (at 23 CFR 650, Subpatt B)
and other Federal agencies currently have regulations
regarding erosion and sediment control. Adapting the
AASHTO guidelines would merely update and\reinforce
existing policy. Therefore, it is anticipated that the
economic impact of this rulemaking will’be minimal and
a full regulatory evaluation is not(required.

Regulatory Flexibility Act

In compliance with the Regulatory,Flexibility Act (5
U.S.C. 601-612), the FHW A _has evaluated the effects
of this rule onl small entities, The FHWA concluded that
it and otherFederal agencies currently have regulations
dealing'with.erosion and,sediment control, and adopting
the 1992, AASHTO. giidelines would merely reinforce
existing policy, Therefore, the FHWA hereby certifies
that'this rulemaking will not have a significant economic
impact.ona substantial number of small entities.

Executive Order 12612 (Federalism Assessment)

This action has been analyzed in accordance with the
principles and criteria contained in Executive Order
12612, and it has been determined that this action would
not have sufficient federalism implications to warrant
the preparation of a federalism assessment.

Executive Order 12372 (Intergovernmental Review)

Catalog of Federal Domestic Assistance Program
Number 20.205, Highway Planning and Construction.
The regulations implementing Executive Order 12372
regarding intergovernmental consultation on Federal
programs and activities apply to this program.

Paperwork Reduction Act
This action does not contain a collection of

information requirement for purposes of the Paperwork
Reduction Act of 1980, 44 U.S.C. 3501-3520.

National Environmental Policy Act



This rulemaking will provide guidance to State
Highway Agencies when implementing or developing
erosion and sediment control guidelines. This will aid in
the control and prevention of nonpoint source pollutants.
It does not constitute a major action having a significant
effect on the environment, and therefore does not
require the preparation of an environmental impact
statement pursuant to the National Environmental Policy
Act of 1969 (42 U.S.C. 4321 et seq.).

Regulation Identification Number

_ A regulation identification number (RIN) is assigned

to each regulatory action listed in the Unified Agenda of
Federal Regulations. The Regulatory Information
Service Center publishes the Unified Agenda in April
and October of each year. The RIN contained in the
heading of this document can be used to cross reference
this action with the Unified Agenda.

List of Subjects in 23 CFR Part 650

Grant programs-transportation, Highways and,roads,
Soil conservation.

In consideration of the foregoing, the, FHWA is
amending title 23, Code of Federal Regulations, part
650, subpart B as set forth below.

Issued on: July 18, 1994.
Rodney E. Slater,
Federal Highway Administrator:

PART  650-BRIDGES, “\STRUCTURES,
HYDRAULICS [AMENDED]

AND

1. The authority for part 650+is ‘revised to read as
follows:

Authority: 23 U.S.C. 109 (a) and (h), 144, 151, 315,
and 319;23 CFR 1.3249,CFR 1.48(b), E.O. 11988 (3
CFR, 1977 Comp., " p. 117); Department of
Transportation Order,5650.2 dated April 23, 1979 (44
FR24678); @ 161 of Public Law 97-424, 96 Stat. 2097,
3135; @ 4(b) of Public Law 97-134, 95 Stat. 1699; 33
U.S.C. 401, 491 et seq., 511 et seq.; and @ 1057 of
Public Law 102-240, 105 Stat. 2002. [*37939]

Subpart B-Erosion and Sediment Control on Highway
Construction Projects

2. Part 650 is amended by revising @@ 650.201,
650.203, 650.205 and 650.209 and by adding @
650.211 to read as follows:

@ 650.201 -- Purpose.

The purpose of this subpart is to presctibe policies
and procedures for the control of erosion, abatement of
water pollution, and prevention of damage by(sediment
deposition from all construction projects funded under
title 23, United States Code.

@ 650.203 -- Policy.

It is the policy, ofi.the Fedéral ~Highway
Administration (FHWA) that all highways funded in
whole or in part under title 23, (United States Code,
shall be located, designed, constructed and operated
according to’standards that will minimize erosion and
sediment damage to the highway and adjacent properties
and abaté_pollution-of surface and ground water
resources. Guidance for the development of standards
used, to minimize erosion and sediment damage is
referenced in'@ 650.211 of this part.

@ 650.205 -- Definitions.

Erosion control measures and practices are actions
that are taken to inhibit the dislodging and transporting
of soil particles by water or wind, including actions that
limit the area of exposed soil and minimize the time the
soil is exposed.

Permanent erosion and sediment control measures
and practices are installations and design features of a
construction project which remain in place and in
service after completion of the project.

Pollutants are substances, including sediment, which
cause deterioration of water quality when added to
surface or ground waters in sufficient quantity.

Sediment control measures and practices are actions
taken to control the deposition of sediments resulting
from surface runoff.

Temporary erosion and sediment control measures
and practices are actions taken on an interim basis
during construction to minimize the disturbance,
transportation, and unwanted deposition of sediment.

% % k k %



@ 650.209 -- Construction.

(a) Permanent erosion and sediment control
measures and practices shall be established and
implemented at the earliest practicable time consistent
with good construction and management practices.

(b) Implementation of temporary erosion and
sediment control measures and practices shall be
coordinated with permanent measures to assure
economical, effective, and continuous control
throughout construction.

(¢) Erosion and sediment control measures and
practices shall be monitored and maintained or revised
to insure that they are fulfilling their intended function
during the construction of the project.

(d) Federal-aid funds shall not be used in erosion and
sediment control actions made necessary because of
contractor oversight, carelessness, or failure to
implement sufficient control measures.

(e) Pollutants used during highway construction or
operation and material from sediment traps shall not\be
stockpiled or disposed of in a manner which makes them
susceptible to being washed into any watefcourse by
runoff or high water. No pollutants shall‘be.deposited or
disposed of in watercourses.

@ 650.211 — Guidelines.

(a) The FHWA adopts the AASHTO Highway.
Drainage Guidelines, Volume HI)_ “Erosion (and
Sediment Control in Highway Construction,” 1992, nl
as guidelines to be followed on,all construction projects
funded under title 23, United® States Code. These
guidelines are not intended to preempt any requirements
made by or under State\law if such“requirements are
more stringent.

(b) Each State highway ‘agency should apply the
guidelines referenced in paragraph (a) of this section or
apply/its,own guidelines;, if these guidelines are more
stringent; to develop, standards and practices for the
control of erosion\ and sediment on Federal-aid
construction( projects. These specific standards and
practices may reference available resources, such as the
procedures presented in the AASHTO "Model Drainage
Manual,” 1991. n2

(c) Consistent with the requirements of section
6217(g) of the Coastal Zone Act Reauthorization
Amendments of 1990 (Pub. L. 101-508, 104 Stat.
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1388-299), highway construction projects funded under
title 23, United States Code, and located in the coastal
zone management areas of States with coastal zone
management programs approved by the United States
Department of Commerce, National Oceanic and
Atmospheric Administration, should utilize "Guidance
Specifying Management Measures for Sources of
Nonpoint Source Pollution in Coastal Waters,"
84-B-92-002, U.S. EPA, January 1993. n3 (State
highway agencies should refer to this Enviropmental
Protection Agency guidance document for the\design of
projects within coastal zone management, areas.



1

The final guidance document "Guidance Specifying Management Measures for Sources of Nonpoint Source Pollution
in Coastal Waters," 84-B-92-002, U.S. Environmental Protection Agency, January 1993, is available in FHWA docket
93-6 for inspection and copying in Room 4232, HCC-10, Office of the Chief Counsel, Federal Highway
Administration, 400 Seventh Street, SW., Washington D.C. 20590.

2 "A Current Assessment of Urban Best Management Practices, Techniques for Reducing Non-Point Source Pollution
in the Coastal Zone," Metropolitan Washington Council of Governments, 1993.

* This document is available for inspection and copying as prescribed by 49 CFR part 7, appendix D.
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INFORMATION: Erosion and Sediment Control Final Rule
Director, Office of Engineering HNG-23

Regional Federal Highway Administrators
Division Administrators
Federal Lands Highway Program Administrator

On July 26, 1994, in Federal Register Volume 59, No. 142, 37935-37939, the Federal Highway
Administration (FHWA) published a final rule revising 23 CFR 650, Subpart B, Eresion and Sediment
Control on Highway Construction Projects. This revision formally adopts Volume, HI of the
American Association of State Highway and Transportation Officials (AASHTO) Highway Drainage
Guidelines 1992, as guidelines to be followed on all projects funded under Title23} United States
Code. The adoption of these guidelines fulfills the requirement of\Section 1057 ofithe Intermodal
Transportation Efficiency Act of 1991.

As part of this revision, a statement was inCluded recommending that\€ach State highway agency
(SHA) apply either these guidelines, on/their own more.stringent, guidelines, to develop specific
standards and practices for the control of erosion, These specific standards and practices may
reference available resources, such as the procedures presented,in the AASHTO Model Drainage
Manual, 1991. '

One copy of the AASHTO Highway Drainage Guidé€lines is being provided to each region, division
and Federal Lands office. However,(due to cost considerations, the AASHTO Model Drainage
Manual is being transmitted to the region offices only. The final rule as it was published in the
Federal Register is attached for your information.

The FHWA is committethto ensuring, that all highway construction projects are located, designed,
constructed and maintained accordingto standards that will minimize erosion and control associated
sedimentation. Volume III of the AASHTO Highway Drainage Guidelines provides excellent
guidance concething these factors. The following is a summary of some of the important issues.

» This,regulation and the accompanying guidelines apply to all projects funded under 23 U.S.C.
This ineludes projects on or off the National Highway System.

» Erosion and sediment control plans shall be included in the PS&E for all applicable projects, not
just larger’or more complex projects. It is no longer satisfactory to specify that the contractor is
responsible for all damages resulting from the construction operation or to leave the development
of erosion and sediment control plans to the contractor or to project personnel after the project
has been awarded.

» Erosion and sediment control plans shall be developed by qualified personnel. This would
normally be a hydraulic engineer.
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» As a minimum, erosion and sediment control plans should identify erosion and sediment sensitive
areas and provide a mechanism for minimizing any adverse effects. It is not acceptable to provide
a bid item for various erosion and sediment control items without including a corresponding plan
indicating how and where these items shall placed.

» During construction, erosion and sediment control plans should be periodically evaluated to
assess the effectiveness of the implemented management practices. Erosion and sediment control
plans should be revised and updated as needed to ensure that the intended purpose is achieved.

» For those States participating in the coastal zone management program, the SHA should be
utilizing the Environmental Protection Agency document "Guidance Specifying/Management
Measures for Sources of Nonpoint Source Pollution in Coastal Waters" to control erosien.and
sedimentation on highway construction projects located in coastal zone management areas. \While
it would be advantageous to be aware of your State's involvement in the coastal zone management
program, no effort beyond FHWA's normal activities will be required to'implement.Or monitor the
requirements of this program.

The FHWA Eastern Federal Lands Highway Division is deéveloping a/manual entitled, "Best
Management Practices For Erosion and Sediment Control." ;Thi§ document will provide design and

implementation guidance on specific erosionjand sedinent control‘management practices and
procedures. It is expected that this document will be«available by.the end of the year. In addition,

if sufficient SHA interest is indicated, an' erosion'and sediment,control training course may be

developed. If you have any questiens or require fusther information contact Mr. Robin L. Schroeder,
Construction and Maintenance Diyision, Materials Branch (HNG-23) at 202-366-1577.

William A Weseman

B-13









~~~~DECIERTEIIEBIEN7IBAFRISEA = NOO

=16l _ FE70 '03sHA3Y

QYYONYLS | EX7%%_350 HOJ Q3AOHddY OHVONVIS!
'$8.4npad0Jd UONDIIDISU] JO4 UOHDWIOJU] §,J8.N100 Jrupw
MOJJ0 o *PB] JSTIDS 64D, SWNWUfW D3] 4{05ds sp buoy so
MUZm E| ._...__m o E\\% M \m m_.k wm.w\ 10073008 S.m.. EM&MW.@ 5.0 30U, g\m " UD]f 007 UOISOIT U0 PRI JIIXTS Udym AjUG SUGHIDUGD #MOfJ MO O UOHDIIDISUI YolIp SBDUIDID 8511 *BION
QUVANYLS . G oF ‘5/0N HOLIG FwNwHG Vv NI NOILYTIVLSNI JONIH LTS

3N430 AVMHOH SONY) Tvu303d

NOLIVHLSINWOY AVMHOH T¥H3033 k \ﬁ D D
NOILVLYOSSNYEL 20 LNINLYV4I0 SN ww 0517 ,9 B punob ouj P | | _
(9/D0S 0f Jou) . _ (W 00%). %1 5 YGPP 4504 I | _ by Q0UB JIIS QY4 JO DUI &Yj PUNOJID
D ) USSR ST : J BUIMOIS WOLJ J3iDM uaraud Of
YovaL | (ww 00z) .8 b VBN AN % E yibusy Jusfol NS 8pino.id

1/0S poyoDawod puD payifj¥ang. punoIb. /0G0

(ww 00S) .0¢ Ui isod

211GD4 BI/X61059

AR
4500 Buoy W 006) .9€ VI
f g
T4 40 301 1V NOILVTNVISN! JONFS LTS <
) W g1).,9 BufoDds xon
" uDld
|
_I_
_w. » SNOILITS FION3FS LTS INFWrav OML ONINior
__ 2 _ MJA O,f
K o W £),0/ 6ujoods xon S150df e 5
|
_ = g uoyges
i MIIA U0,
K SaIDA &QEMII\L g~ e
| : .
|
| g
UOHDAS,
T

WSl .8 Bupnds 8jdps XD i | v U0j09s

2

(PRGNS [pun)
punoub busix3

&0/ (114 $8110A

buLIDaI JO SpWIT

Si33IHS | “ON
Jv101 fL33H:

123r08d 31viS REC]




235 7ARILISIOTSAPITNYIGEES KA

¢-LG| _r $5701 .oww;uz— (810950} {OU)
QHYANYLS RR7RR_3ISN 404 03A0HJIY GYVONVIS

NOILO310dd L137NI
AdVHOdNIL

QUVONYLS

304540 AVMHOIH SONVY TWESQES
NOLYBISINPQY AYMKOI Y303
NOILYIHOGSNYEL 40 INIAIBN e 'S

(3 3dAL) YIIM NICOOM
‘NOILLOF LOH] LTINI 8YND

(@ 3dAL) TINVHI GNY X007
‘NOILOF L0Yd LTINI gHNJ

g-4 NOI1J3S

5y00/q 84eall0a UDI 0f PISN *PRIS POOM
Jout QLBU’:/ (WWwoo! x ww 0S).+ X .2

<

"sbugusdo (ww Zf X ww 2i),%,

X .G ym ysow sam 9sn 7
840081000 851000 JOJWOID (WW G/ - WW 0G}.5 - .2 95N Syt (er01b 104
:SBJON [0.48UB9

(3 3dAL) NOILDFL0Hd LTINI JOHT TIAVHI NV X¥o019

SL33HS | "ON

133r0dd
Jvigl | 133HS

JiViS

8414 [PADLY

29 zotomm
B qing o= 1814 (80019
SN V-V NOILOTS
Jo[0M paIBY)] )
HORM %ES&B T 484114 19AD 19 4o PRsILS WUBWIPBS  PRLDIILININY i
40 009 pU0S —a(-—) Sow 0. ww 09¢).81 ww / BOR0E BOOIE
oo 2 L g M wowppes Svallumes _ 9%)..8 Lo «. v 00€),2
ysaw i JJouns yepBy| Jualw|pas posolild ¥ ; !
JoM ww 0of : v :
X W 08) b X o2 (el Guuado 18414 164049 Jalll . %_
QuHjue §S040D | ¥O0Iq 8I0U0Y g . = - :
SpUBIXT) YSaW a4IM = R . . <
1or0.19 5 (ww 008,21 N [RSD - -
(0Ryy se00ds (W OO/ mmo HOUNS UBDOI R[PSS / '
X ww 0G) .t X .2 M0} J49K0 =
) Gssw M _A.l Joiom posellly SR g
rdAy) bogpuos ZZ <. EREMEE 2 (W 0G) 2406 yim fotuy dosg 4 v
(OR) Joyavy (W 00f P e A 1 B 8lupsy poom W 05 X 06).2 X .2
X W 0G) .t X .2 RS LRI g~ -, YOOIG B8f810U0) ysaw aIM
w0} J10r0 fousbaal T Pl 9ing
)
*9DDWOP JO QOUBIUGAION] @SNDO Wb 9INoNS Yf punoJD Buipuod aJaym asn Jou 0f Pajosdxs
JOU 81D SMO] DIIDIUBII0D AADRY 818ym SUOHDIO] dwns Ul AJUO UOHD8{0d 181U § adAy asn ajoN *AUO  SUOHDOOIAUINS, Uy UOH08j0Ld 18ju] v adA] 9sn :ajoN
(8 FdAL) NOILOT IO LTINI JOMT HSIN FHIM OGNV T13NYH9 & JdAL) NOILOF108d LTINI J04T FIONFH LTS
ot [ bt oo Tt} rd ) A A
" L ] _ \1_.431..;:::::3: \14 "sU{l pUnoIb ™ A
Jajpm |- — B D TR @3\8 UK (ww 002) #8. 40 \/
:.%Iﬂ posyl I ] SHS: = Ve 0 eyxajost Aing A v "
= __ : 5 e
= e e ] 5 = 5.48U100 0 $599K6 A iDD 4
(Ww 005 ).21 VIN A A dﬁ
v 2 .
] JUSWIPIS DRIDINUNINY 81046 yyim jouy dog ' / (WG').G'1"XON
t
ww 0og) :N\ll\ UM UOPD] JUatw P! ol 4 J F
Oy ysaw puaix3 (ww 09 )..81 UIN H ad S e

Al 9941 °9[1jx34099 ‘
SWo4y PooM(WWiO0I X 0G) X &




~~—-OBpEREIE7GIEN7 I8N7TSH - oy

C-161| 56701 r03sim3u] (o005 04 jou)
RY7XE_ 351 04 GAAOUIIY OUIONYLS

CHOLIG NI H3IY4YE TVE MvHIS Y 40 NOILYTIV LSNI

S37vE MVdLS
MWTd NOIIYATTT
QUVONVLS

NOILYHISINYOY AVMHOH Y3031
NOUVIBOASNVYL 40 INIMLNVAIC ST

J8101DG 8yj DUNOJID BUIMOIJ WO1J JoJOM
JUaAs.Id Of YiBUS] JUBIDL NS SN0

"SUDI 04{UOD UO[SO1T 8yl UO paj410ads
UBYM pUD SUOIIPUCD MOJ) MOf J0J AfUo
Sayo41p bDUIDIP Ul S9IDG MDUS 3S))

‘QION
sabpa dpliany a1pq poopyd Aisnoined
8iDq MDUJS DBYDIS SpIDMO| 8YDIS 81Uy
SINVE MWHLS GIHINTFHINT OGNV QIWLS ATHIH0Hd THd 40 01 1y YIHvd TV MYHIS V 40 NOILYTIVISNI
. (S9[0q JO MBJA UDD) MWid
$8I0G {SUIDED [(0S 11 ]¥9DG *p G9iS $9/0q Usomaq MDHS Yood fiuble=i doys

SoX¥DIs g isD3| I
YiIm aDg YoDa 84no8s

$8IDq usemieq peyond AjlbHl mDds_es007

SD9ID POGURISIP Wo1{

——
ﬂ TIouny ,
S,
¢
O
&l
Yousy apapox 3 ¥ doys _7 oD
jpwozii0y peooid s (W 0G) .2 + 810G JO YiPIM
Bujpusq BuLys gy 0s 910q UBLID
_ Jayabo; $910q yng
buyddorieno o ssyjo
Yoo bulnqo Auby seiog wwaonf po
NOILYATTT

Jdouny 4o uoleallg Er

9IDq paoDid Ajsnoiaesd ayy
SPJDMO} 9YDIS 5414 Jo Juiod &yt a1buy
*SQYDIS 2 ISDBY D YiIm BIDG YoDo 9InIes

adoys it

(M) punoib buysix3

punoab buysix3y
bupipard Jo siwl

(ww 0ol .+

! $81IDA £ 4

SL3AHS | “ON
103rodd 3LVIS O
Jvi0) {133HS 3




T TT-OBB'SERISITEFBISATISAIED - NOC
e e

RR78R 1035IA3Y]

XX7%X 350 Y04 U3IAOUJAY QHVONVIS

'S9.40D G JOAD SDAUID
80DUIDIp 404 SADIY JUBLIPES oSN JoU O g

dvdl 1IN3AIQ3S

QYVANVLS UoJS049 JSUDBD

PAZIIGDIS UG SDY DoID 9DDUIDID adoisdn

A uym buipsss pub buippsb Ag UouDpI0f ayf
921/gp4s, pup dD.J | JWIPSS & anoway  °J

30i230 AVMHOM SONVY W¥3T3:
NOILYHLSINAOY AVAHONH MWy303 3
KOILVLGOJSNPHL 0 LN3WIMYA3C ST

17100 Fdld
(8 ddAL) VYL INFWETS

HIS1Y NI SNOILYHO LY 3d Y3SI4 NIsSNOILYHO F43d

JI0H HIM 10AS HLM
Isvg FUvid 1331S JSVE “FLIHINOCD
Jo4oUDlp -
U] $2) W 019 UIW
[ . { URUNZDH
uw GOF

840/d [994S
(Ul %) ww 9 UW

240.40U0) |l_

7

U030 1B} Ia10M .Eﬁ M\S zn H' _ | I. == =] IH Lwlfine)
%\é&a 2 A RN S ww gt
0% fo4i0g
Y4408 padwoy 4o noyw.&v T
o08  ponoab auoys it G n Ul up 9)
U vl 9) Wi oGt
g U_m ww QG1'dft 0
Ut 9) U U] 9) SHIS (U 9) ww 0% T U (Uf9)
ww oG1'afy ww oG/ XU Zy u g ww o8l
T U (Ul 9) = b=
= "l | | ——ww oG/
= , U (Ul 9)
ww OGl'OA) ———> |
Up (vl g)
ww QG 0k~ _Al 0/4GD.J 9|11X8403D yym paddpim uay)
o aum ws\o 24DMPILY (U QN\\ wuw ¢
sty Josowopp OL(Ul ¥ ww 59 yum paddpim 1asiy
(vl ww gz
NOILDTS SS0HI
abDIOJS , JoM,,

[T

I0d JNoUD3ID JUBWIPES (8.400,8DIDA 21GN0 J9)
i/ DoAY /S I3 0w 21Gn0 92/
N

Zivg W

T “ 24408

wow o~ T T T TT z =
4 m\,_\s ] ? =1

DI

D)
E

‘PRIINDIL SO SIpd8]

QYDH “JUaNS WIS oD JBLID AjiDidedsd

PUD JUSWIPSS DSIDINWNID DUD 86DWDD
404 AliDIND3. dpay uawipes Joadsul 9

*J9ADf Yovs JO
UOHODAWOD 10 Juawdinba uopjonsuod busn
S10AD| YOUL-G U} JUSWNUOQWS JODTW0)  °C

"[ojJapW {14
LUBWYUOQWS WO ) SUDIS 8DID] PUD‘[D[I9jDU
OIUDDIO IR0 JOUDW BAIDISORA dA0WRY  *Z

A1y &Y Jo 9BDIOIS Jojpm UbISap
QY JIX] SSYODII JUAIPRS PRUDINWNIID UM
0D JUBWIIPRS WO0J ] JUBWIPAS 8A0WRY °G

‘dpa ¢ Juswipss buy
-JONJSUOD 8.0 .45G D (004 BUIPNIOU} Jo4DW
OALDIBIA 1D dr0we. puD*qnIb IDelD Y

UOHONHSUOD JO SADD J Upiim
U0 Dabon Jusupw sed 10 AiDJodway yiim
$8d0jS {10 |10 PUD JUBWYUOGUS [10S JY{ PISS  t

‘SILON

1F71N0 dvHdIY
v 3dAL) VYL INIWIGTS

NOILVATTH

v
(1 €) ww o6
e ]
_ I_I I#n e LAV UL

OLIqo 4 194{ 4

L G) war

(4 v) W g1 Ul i) ww 09p

(vl lg) wuQgs

AYMTIIIS HINOHH L
RQ\KUMW WWQW\U 8bD.1oJS ,1om,,
(840D /SPIDA 2[qn0  19)
2.IDjoRY /S I3W 019N 92/

914904 184l 4

8001045 H44p,,
(849D /SPIOK21GN0 49)
8IDJI3 /S I3JOW IGRO 92/

U cul gl ww oog

() w et pipogeal o

ab0104s A1,
(8400 /8PIDA 21GN2 49)
8UDJoY /S 98w 21gNd G2/

JUSWNIOQW J

SL3MS | "ON

103roud 3ivis o3

“Xow
Aﬁ&/ T es gl

Ul g ww 0of
PID0GB31

Ce) w gl

Jviof | 130HS



.

-~ --OpprEnsl 3 A%
clomWo T1IE7DISN7IENZIASED = AOG

5-161 | FE701 ta3sinzy
GuvaNvis | RY7RX_350 503 03AQYddV QUVONVIS

STINNVHD NOISH3IAIQ

{2/008. 0} jou)

Jueossd GO Jo
8pDID WnuIfulu D [0 [UUDYO JONIISU0Y

JAUUDYD UOJSIBAID
AupJodway Yy jo yipim pup yibusy 8.1ju9
ay) buo dpudys Jo usuy 0spid 9sn

SBLHUOND pUD SUCISUSLLIPD [8UUDYD ‘SSDIO
dpidis 10} SNPRYOS JOIUCD UCISOLT 835

V-V NOL1O TS

AUVHOdNGL
QUVQNYLS
INISC AVRHOM SONVI Tvu3034
WLvivoasvTaL 40 LIRS €1 “s60qpuDs” ig( DAL Yim 91088 puD
deap 9 Jo whwiw o"Jull &) jo Sbpe
woasdn ayy Aung “Jadjfy oysoid o buisn jf
Squfof [pulpniIbuO] YR [oNnJSuoa Jou og
TINNVHO NOISYING QINIT vHdiY
§-4 NOILJ3S

014GD} 8111¥31099

buyl doadsy

(PaINpayos uayMm
‘dAly 9us 4 IS

014904 8]4ix8j039

SSOION

Dupujy dosdiy

TINNVHO NOISYING GINM J1LSVId

g-g NOILJ3S

Jauil olsold .

dAy) sBDGPUDS Yym 84n20S
pup dsap g Jaujl opsojd Aung

SIIMS| ‘ON 133r0yd 3VIS | oM

(POINPaYOS UM
“af) sou9 ) IS

v-¥ NOILJ3S

Jauf] oHsOIS

BUUDYO [DINIDU 04Ul MO[J¥2D]G

s 0f S6DGPUDS 38} doJds Jo 8ujl S0 Yiim

JUUDYD UOISIOND A1DJOTWS |

BUUDYD [DINIDU JUBUDW IS

NIOMYLID9 Jo ST A

P Pl - .wn/
d ~ ~
~ e S~
v S~
(PRINpaYOS UyYM)
" 80U HiS
3 fompooy l\
JIBAIND JUBUDW IO ‘
b 2 ~ ~ - -
~ N - -
- ye.-
~ > -~
~ ~

J8y4Ipq Aips0dws)
1oN1sU0o 0f S60qQpUDS 8sn

MO/ o

V101 quIWw



~~~-0D5"30RILIIT7HIS N IENIRSHO - 1D

SIS |

FB70! Ha3sIA3y

| (9j005 0; jou)

QUVANYLS

RR7RX_3SN_HOJ 03A0UdAV QUVONV.S

WvQ MI3HD

32240 AYAHOM SONYT WHIAIS
NOILYSLSININGY AYMHOH VY3034
NOLVLHOGSNYY: 40 ININLGY3C 'S

$8pDJ6 YoIIp %9 8M0GD J0 %2
MO[Bq SWDQG Yo/ 8SN JOU 0P =

W G4 S2 (w/w) sid 90
W 6)i10g Wwyw) Hsid SO
w gnil or W w) sl v0f
w S 0§ W) lrid €0

W £2)4 G2 W/W) 4k 20
(SIONIDV IS =(9) IqvY9
AVG ¥O3FHO HOLIG

MIIA T 408d

JBjpM PapUoy

doadys | sso1D
(S)

(ww 009) .42

SL133HS
Ivi0L

“ON
L33HS
=il

133royg

31vis

ONIVAS WWa YIFHI

| S
éx %\\%\\%@

R ety

HOLIG NaI0Z3dvY L
NOILO3S SS04O

ww 003) .42

!

g

doJdys | s801)

HOLUQG A
NOILO3S SSOHI

1
< v\Vﬁ";

%

dpudis | SSOID




aoa.:rNmaﬂuﬁiuw:yﬂua - Nog

L-1S1 56701 sa3sA3Y
OHVONYLS RXR7RX_3S01 04 UIADYIIV QNVANYLS.
SAVMYILYM INIT ONY
SNIVMQ 3d01S ‘SNu38
TOULNOD NOISOHI AUVHOdA3L
QYVANYLS

(8ID3S 0 jou)

391440 AVMHOH SONYI Twe3035
NOILVHLSINKOY AYMHOM Tvy3032
NOILYI¥OdSNYY: 40 INFWLHTSID ST

*d0.Jd1s Aipsodway Z SSDID 88N) *Q

UOLONNSUOD WIG Joj40 Aj2JDIpautl] SUIoq
ll] 4-40-90 PUD SW.eq 800S40 [ID YOINW PUD PORS °G

‘SDAID PaqINISIp wo. ) AomD
AJOUNT B]1S 4O LoD Of SWIaq 8dOIS ||| 4-J0-004-9S1) b

SJAWIUDGWS YOO SO ) Pauinbel jou S| Jsuff OHSDIS
JBU[] OSDIT Uf SHULOf [DUIPNIIBUOY JO BSJSOASUDIY 3SN JouU O °F

0984S 94D $appID BUlSIXD usyM Agjoofen Jjouns ayy
80NPas Of SWDP YOO 88y "0D i AG pajoubisap sp
4O SUDIS [O.HUOD UOISOIT ayf U UMNYS SD $900IS jno
9/qIP0Js [|D jO doj 8yj 40 Swteq AuDJOdWS] JoniiSsuo)

o

"PIZIIIGDIS AljusuDiriad 81D $8dois ayj

14U SUIDJP 8dOIS 3S[) ‘J IS YIOM YIDD JO pud

8YJ §D SUIDIP 3OIS 1D 30Dl "D 4 A pooubiSap

S$D 10 SUDI J0HU0D UOISOLT ayj U0 UMOYS SD

SbujoDds sy *PajonIjsSuod Sy JUBIYUDGUR &yf SD
(D101 PUD *SUIDIP ‘SW.Ieq) SUIDIp 8dols Aupsoduwey 9sn |

‘SOJON

3-0 N0ILJ3S

(£ BJON 895)
J8Ujt 91sold

SL3IHS | CON
Aviol | 133HS

123M0dd IS REL]

Yo4Ip sDDUIDIP UJ 8BDYISIT

Y39 3J0TS Tii4-40-30L
(Pa.1nb3.1 Uaym}

UoURAll 4 40580 1
LNy

punob jpublio -

LIS

§-8°NOILJ3S = V¥ NOILLOTS
(5,3
W 0018 11}
i A N
soD4Ins-{ly 4 I\ 800,408 i1} O 3
8/Dpawsau| o 9ppIHans _\b&om.% sD s 8/DpaW BN 10 8pDIOGNS _\REEE D >
[0 _snipos 57} i 2o snipps 671
8doss i1+ voles pu3 upIp adois
(dkY) YDy
10 [30YM UJIM DajoDdis00
wiog aulr #oi4 WOBY 2 X YipiM b wisg
U038 pUB O] JIRUIP 0f UoloBS pUa 04U J9.4Ip 0} MWid
PUD @BDUIDID SODLINS UIDIUOD wWid PUD SBDUIDIP 89D JINS UDJUCD
0j pauinbeu sp yibuay wieg 0; paJinbau sp ybuswieg
—.
#OTS —a S woTd T oty
—., & ‘I_ M7 —a., <‘I_ —a.,
paqpoos poppsg T DPeqppos PapoIg  yoyses EmJ/
adols 1114 oo doy p wieg sois i N[ s dop o wseg
8dofs pajosjoid dDIdLs JO Soulf D4SDI —] —
Buiary opgixely sepwolg, Zi fapsodwa | -
J ﬁ .« J _ _
T T T T T T T T T T T T aopTjoeer T T T T T T T Ty T T e T T odois jo eoy
[/ ¥/} S
Aipsodway U0 10 Dalp PdZIIIGDIS padunp pua oq abJdis padwnp pus 3G

g

AYMIT VM
a3anNm JiLsvid

Aow dpdys Aupsodwsa ;

HY3G 3407S Lo

adoys ) bupunos adols

punosb joutbliQ

wieg

)

SKVHa 34075

Aip1odway U0 JO DaID DIZIIIGDIS Aow dpud1s Aipsoduse

Yojip 96DUIDID UI 80IOYOSIT




76/0i 350 H0S cm>omu.qqu ”wwm,mmm
1¥3ATND * ._.,o‘ UOISUBWIDNG) 104 J8pWDIp JUajbAInbe
dVHdY 35001 51 *s8dild 100140)i18 10 Y210 404
qvi3a ‘FION
NOISIAIC AVMHSDY SONYT w3033 Wy3LSes
v iosses 5 anisrase g1
INMIS 04 LON )
ININLIYIH L ONT ON HLUM 14FAIND NOILOHS GNF HLM 143ATNO TIVMAYIH HLIM 143FAIND

NOILYATTF

NOILYATTT NOILLYATTF

Ugy2es puy

(Q) 8did jo .\&mEEQy

woyjoss pug
o5 iy
2r X
. 0f .y
¥z ig
et} I
2l I
(UIHPp) yidaq | ssop) dodpy
(@) Hid30

S133HS | "ON

034
104 | 133HS 123roud alvis






