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NOTICE

Engineering-Science, Inc. has prepared this report for the United States Air Force
for the purpose of aiding in the implementation of Air Force water regulations and
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NOTICE

The Georgia Environmental Protection Division has designated authority to regulate
storm water discharges associated with construction activities in the State of Georgia. At
the present time (December 1993), the court has nullified the Georgia General Permit
authorizing storm water discharges associated with construction activities. This
document has been prepared based on current Georgia regulations and guidance from the
U. S. Environmental Protection Agency. When the Georgia General Permit is reissued,
this document should be revised as appropriate to comply with the reissued General
Permit.

HNAAOONGUIDEWNOTICE2. WW2



STORM WATER POLLUTION PREVENTION PLAN

NOTICE

SECTION 1I:

SECTION 2:

FOR CONSTRUCTION ACTIVITIES

TABLE OF CONTENTS

Page
...................................................................................................................... i
INTRODUCTION .....oooiiiiiiiiiiierinieeteie ettt cee e sre v I-1
L1 PUIPOSE ..ottt e eeeeee s e eeee s 1-1
1.2 OramiZatiON. ... ..cocuvieieiiieeiececiie ettt et eeeeeeae e e eeee s 1-1
1.3 Storm Water Regulations .............ccoeoveeeiiivneieiieiiieeeeeeee e 1-2
1.4 DefiNItioNS ......ooouiiiiiiiiiienieenie ettt 1-2

PREPARATION OF A SWPPP FOR CONSTRUCTION
ACTIVITIES ..ottt ettt st enne e 2-1
2.1 Site Evaluation and Design Development..........c..ocooecvveeieeeeecveineane. 2-1
2.1.1 Collect Site INfOrmation...........ccceeveeereeceereeeieeeeeecere e 2-1
Existing Conditions Sit€ Map......cccccovvviiiiieiccieeeee e 2-1
Soils INfOrmation........c.ccccviiiiiiieiieeie e 2-3
Runoff Water QUality .......c.ccccevieriinvienenieeieieceeercee s 2-3
Name 0f Receiving Water...........cccvvvevieecciricier e sees e 2-3
Rainfall Data .......c.cooiviiieieeeececeee e e 2-3
2.1.2 Develop Site Plan..........cccvvviieiienieciieeece e 2-4
2.1.3 Prepare Site Map......ccoecveeiieieiceeeeie ettt 2-4
Approximate Slopes after Grading..........cccocvvevvivinieeiveee e, 2-5
Drainage Pattemmns. ......cocvieieriiiiniieiiieeeeccieee e enbeeeree s 2-5
Areas of Soil DiSTUIDANCE .........ccocviiieceieeccreiecec e 2-5
2.2 ASSESSIMENL ......oouiiiirieeeieeeetererstesiterteeteseessseseessesseeeseeseeeseeeseenseenes 2-6
2.7.1 Measure Site ATCQ......cccceveeierveeriiriireieieeeeereeee e ereeereere e ens 2-6
2.2.2 Measure the Drainage Areas..........cccceeevvreeveeereenerenreeinneeseesnnnens 2-6
2.2.3 Calculate Runoff Coefficient...........cccoeeveeviieeeeceeieiiieeiee e 2-7
2.3 Control Selection/Plan Design..........ccceevvevciieciieciecereecnreeee e 29
2.3.1 Select Erosion and Sediment CONtrols..............coceeevierreerneeenennns 29
2.3.2 Select Other CONLIOLS ......cccueevieeiieeeieeeeeeie e 29
2.3.3 Select Storm Water Management COntrols ............cc..coevveeveenn.n. 29
2.3.4 Indiate Location of Controls on the Site Map..........c.cccceeuveneen. 2-10
2.3.5 Prepare Inspection and Maintenance Plan...............ccccecveeeennenn. 2-11
2.3.6 Prepare Description of CONtIOLS .........eceeeueeeeereieiereeraereeneennen, 2-12
2.3.7 Coordinate Controls with Construction Activity....................... 2-12
2.4 Certification/NOHICAtION. .....c.cccveriirriireerieeteeeeeeeeeeeeee e 2-12
2.4.1 Soil Erosion and Sedimentation Control Permit ....................... 2-12
2.4.2 Storm Water Discharge Permit............cccceevvevveiiieveeceenieseennen, 2-13

i

HNAAOONGUIDENTOC.WW?2



STORM WATER POLLUTION PREVENTION PLAN

SECTION 3:

FOR CONSTRUCTION ACTIVITIES

TABLE OF CONTENTS (Continued)

Page

2.4.3 Plan Location and PubliC ACCESS.......ooveeeveveeeereeeeeeereeessinon 2-13
Plan LOCAtON .....oouviiiiiiiiiiiecec e 2-13

PUDBLIC ACCESS ..o 2-13

2.4.4 CertifiCatioN.......ccouiiiueieeiciieceeeeeeeeee e eve e e ee e e s 2-13

2.5 Construction/Implementation ............c....cevveueeeeeeeeeeeeeeeeeeeeesseenns 2-14
2.5.1 Implement CONIOLS .........c.ooeeveieeeeiieiiieeeeeeeeeeeeeeeee e e 2-14
2.5.2 Inspect and Maintain CONtrolS...........c..ccoovveeeeeveeseeeeeeeeesenenens 2-14
2.5.3 Maintain Records of Construction Activities............ccoeen........ 2-14
2.54 Changing the Plan...............c.ooooueeeueeeeeeeeeeeeeeseeeeeeseevers e, 2-15
2.5.5 Releases of Reportable Quantities ...............cc.ecveveeveeeereenennnnn. 2-15

2.6 Final Stabilization/Termination.............cccoeeeeeeeeeeeeeeereeereeeeeeeeeeeeenns 2-16
2.6.1 Final Stabilization.............coeoovieiiivrieeeeeeeeeeeeeee e 2-16
2.6.2 Notice Of Termination ............c..coeeevvevueveeeneeseeseeeeeeeereseeereenns 2-16
SEDIMENT AND EROSION CONTROL ........oocoooveiiieeeeeeeeeeeeeeesereenn, 3-1
3.1 Selection of Soil Erosion and Sediment Control Practices.................... 3-1
3.1.1 Topography and SOilS ........c.ccocvviiiiieciiiicrccceeeceeeee 3-1
3.1.2 Disturbed Soil and Exposure to Erosion Elements...................... 3-2
3.1.3 Runoff From OffSite Ar€as........ccccvevrververreiiverieeeseeeeesresneennn 3-2
3.1.4 Runoff ACross the Site ..........ccoevueeeirieeiniiieeeeeeeee e eeeeeeeens 3-2
3.1.5 Retain or Accommodate Runoff .............c.ccooevveieveeeeeeeeeenennn 3-2
3.1.6 Sediment From Onsite RUNOT...............ooovveeeeeeeeiiieeieeeeeeeen, 3-2
317 StabiliZAtON.....ccccieeeiie ittt ee e e s e e e s aeenaes 3-3
3.1.8 WaALETCOUISES.....veivieriereeeeeteettecte et eeteeeee e e eeeseesaesne s e eeeeennas 3-3

3.2 Sediment and Erosion Control PractiCes............occvevvemreevevvveeeeeeeeeennne. 3-3
3.2.1 Vegetative PractiCes .......ccvvieveeuecieenrieiecreceecre et ceeeeeee e 3-3
Temporary Vegetation ...........ccceeeeeeveeereeeeciciieceeeeeee e 34
Permanent Vegetation...........ceceevevueeeieciieeiciieec e 3-4
MUIChING .....oviiiiiiii et 34
Standards and Specifications..............c.ocueeveeevveeeveiveiieceeeereeeen 34

BUITET ZONE ....oovviiiiieciieeteeteeee ettt 34
Disturbed Area Stabilization (With Mulching Only) ...................... 3-5
Disturbed Area Stabilization (With Temporary Seeding)................ 3-5
Disturbed Area Stabilization (With Permanent Vegetation)............ 3-5

Dust Control on Disturbed ATeas............cccoeeveveueeeeeeeeeeeeeeeeeeeenenn. 3-5

iii

HAAOONGUIDEXTOC. WW2



STORM WATER POLLUTION PREVENTION PLAN

SECTION 4:

FOR CONSTRUCTION ACTIVITIES

TABLE OF CONTENTS (Continued)

Page
3.2.2 Structural PraCtiCes ......c.ccveeueeiivueeeerieiiteeeereereeeeeeeeee e eee e 3-5
Standards and Specifications.............ccevveveiiieoinenreeeeeeeeeeeeenns 35
CheCKdam .........cocoimiiiiiiice e 3-6
Channel Stabilization............ccvvvieriiiieeeetieececeec e 3-6
ConSruCtion EXil......coouiveeiieiiiiiieieeec et 3-6
DIVETSION.....coiiiriiiiiieieee e e 3-6
Temporary Downdrain SEruCture...............oocoviiieieoeeeeieeeeeeeeeennn. 3-6
Permanent Downdrain Structure ...........c.ooeevvveiivieeeoeeeeeeeee e, 3-6
GADION. ..ottt ettt seees 3-7
Grade Stabilization StIUCIUTE .............ooveeiiiiiieeeeeee e 3-7
Level SPreader........cocccoiiviiiieniienieieeeeceee e 3-7

ROCK Filter DA ....cccvoviiiiiiiaieeieeciecceececeeee e 37 .
Retaiming Wall .........ccooviiiiniiniieiiceeeccceec s 3-7
RELTOTIHNG ...couveiiiiiie ettt e e e 3-7
Sediment BAITIET.........cccviviiiiiieeieceeecete et 3-7
Inlet Sediment TIAP ...c..cocevienirieeieteeeeeeeeeet e 3-8
Temporary Sediment Basin...........ccccccvveeveeceeeesicicee e 3-8
Temporary Stream CrOSSINE ......cceeeveeeiiiireeeeicreeeecceee e sveesneenn 3-8
Storm Drain Outlet Protection ..............cooeoviuiecvevoeieeeeeeeeeeeeeeeeene 3-8
Surface roUZhENINE....c...covvviivirieeieeeeteee et 3-8
TOPSOILNG ..ottt et 3-9
Vegetated Waterway or Storm Water Conveyance Channel ........... 39
3.3 Construction TEChIIQUES .........ccveoveeerieeriiiiticee ettt eee e 39
3.4 Uniform Coding SYSeM......ccccocieiiriieiereieeieeseeeeceeeeeceecsee e 3-9
OTHER CONTROLS ..ottt et sae e 4-1
4.1 Waste DiSPOSAL........c.cccviriirieeiieieeiete et 4-1
4.1.1 ConStruction WaSLES ........ccceeiiieeeieieeeiriieeieeeereeeeeeeeereseeeseneeas 4-1
4.1.2 Hazardous Products..........ccccueeurieeiereinrineiireceeeeeeeeeeee e 4-2
4.1.3 Contaminated SOIIS ........ccoovviirrieniiieeeeee e 4-3
4.1.4 ConcCrete TIUCKS ....oocuveieiiiieecieceeeeeeeeeee e 4-3
4.1.5 Sandblasting Grit .........ccceveeeeereceieeeeececceceeece e 4-3
4.2 Minimizing Offsite Vehicle Tracking of Sediments................cccuc...... 4-3
4.2.1 Construction Road Stabilization............ccceeevvevrevevvereeveeeienene. 4-3
4.2.2 Stabilized Construction Entrance...............ccccccovvvvevvvevverreenennnnnn. 4-4
4.2.3 Maintenance and Repair AT€as ..........c.coeeveevevirevevienreeeeveenen. 4-4
4.3 Sanitary/Waste DiSPOSal.........ccccecererririiiesienienrenresresseereereessessenseesennes 4-5

iv

HNAAOONGUIDE\TOC.WW2



STORM WATER POLLUTION PREVENTION PLAN
FOR CONSTRUCTION ACTIVITIES

TABLE OF CONTENTS (Continued)

4.4 Material Management...........cocovirriireeteereerieiiierereeeeeesriirrienereeeeeesnsnnns
4.4.1 PeSHCIACS ...vvrvieieirrereeireeeeereee et e e tnee s sseeteeeesbereeesbeeeeenan
4.4.2 Petroleum ProdUCLS .........cooiveeiiiiiiieereeesennniiinrireeeeeeeesseeesmmnrenenes
4.4.3 Fertilizers/Detergents ......cccoovoveiiiroieieiiiireeeee e e eeeeee e
4.4.4 Hazardous Products..........ccccccoiiinmmeieienennirinicniiceiienecenssiennansens

4.5 SPILIS...uiiii ittt be e e e e et e e sneeeeesneeee

4.6 Control of Allowable Non-Storm Water Discharges ..........c.ooeceeeeeennee
4.6.1 DEWALETING....uveeieiiiieieieeiitieeee ittt e eteeeesrmrr e e s s meneee s sanae

4.6.2 SUMP Pit..ocoiiiiiiiii e 4-10

SECTION 5: MAINTENANCE AND INSPECTION........coiiiiiiiiiiiiiineieeeeeeecneeeisnees
5.1 INSPECHION. c..ciiiiiiiiiii et
5.2 MAINEENANCE ..........oviviiiireeireeiriniriieeteeeeereeeinreerrrreeeeeeseeeessmerraasneeraeessnns
5.3 ReCOTAKEEPING ......uvviiiriereiieeerriiieeeeeeeeeeerse it e e sseccsararsasee e
5.4 TIAIMING «.oevieiiiriiiieiee et ee e s e s se s s arans e e

SECTION 6: STORM WATER MANAGEMENT CONTROLS...........cccccoiiiiininnnn,

APPENDIX A EXAMPLE OF A SWPPP FOR CONSTRUCTION ACTIVITIES
AND AN EROSION AND SEDIMENT CONTROL PLAN

APPENDIX B STANDARDS AND SPECIFICATIONS FOR LAND
DISTURBING ACTIVITIES

APPENDIX C FORMS

APPENDIX D SCS CHART METHOD FOR PEAK DISCHARGES

HNAAOONGUIDE\TOC. WW2



STORM WATER POLLUTION PREVENTION PLAN
FOR CONSTRUCTION ACTIVITIES

LIST OF FIGURES
Page
2.1 Developing and Implementing Storm Water Pollution Prevention Plan for
Construction 2-2
LIST OF TABLES
Page
2.1 Typical "C" Values for RAFB 2-8

vi
HNAAOOQGUIDENTOC.WW2



SECTION 1
INTRODUCTION

1.1 PURPOSE

All construction sites at RAFB with disturbed land area of five acres or greater are
required to obtain a permit from the Georgia Environmental Protection Division to
discharge stormwater. Obtaining the stormwater discharge permit is a two step process:

e  Submitting a Notice of Intent to discharge stormwater; and

»  Compliance with the State of Georgia's General Permit requirements.

A primary component of compliance with Georgia's General Permit requirements is the
preparation and implementation of a Stormwater Pollution Prevention Plan (SWPPP).
The purpose of this document is to assist in the development and implementation of
SWPPP's for construction sites at RAFB.

This document, authorized under Delivery Order 0121 of the Basic Contract
F33615-89-D-4003, was prepared by Engineering-Science, Inc., Atlanta, Georgia for
Armstrong Laboratory/OEB, Brooks AFB, Texas, and the Directorate of Environmental
Management at RAFB, Warner Robins, Georgia.

1.2 ORGANIZATION

This document is organized to function as a guide to meet SWPPP requirements.
The step-by-step guidelines and checklists show the process of developing a SWPPP.
Section 2 provides an overview of the process of preparing a SWPPP for a construction
site, and Sections 3-6 are resources for selecting sediment and erosion control practices
to use as part of the SWPPP. The SWPPP shall be developed and implemented
following the basic phases listed below:

e Site Evaluation and Design Development Phase;
e  Assessment Phase;

e  Control Selection/Plan Design Phase;

e  Certification and Notification Phase;

¢ Implementation/Construction Phase; and

e Final Stabilization/Termination Phase.

1-1

HNAOONGUIDENS-1.WW2



1.3 STORM WATER REGULATIONS
Federal NPDES Program

In 1972, the Federal Clean Water Act was amended to provide that the discharge of
pollutants to waters of the United States from any point source is effectively prohibited,
unless the discharge is in compliance with a National Pollutant Discharge Elimination
System (NPDES) permit. On November 16, 1990, US Environmental Protection Agency
(EPA) published final regulations that established application requirements for storm
water permits for specific categories of industries. Construction activities of five acres or
more (or less than five acres if part of a common plan of development or sale) are
defined in the regulations as an industrial activity. In Georgia, the EPA has delegated
enforcement of this program to the Georgia Environmental Protection Division (EPD).

State Erosion and Sedimentation Act of 1975

On April 24, 1975, the Honorable George Busbee, Governor of the State of Georgia,
signed into law Act 599, the Erosion and Sedimentation Act of 1975 (O.C.G.A. 12-7-1 et

seq.).

As a result of Act 599, the State of Georgia developed the "Manual for Erosion and
Sediment Control in Georgia" as a standard for all land disturbing activities.

This SWPPP incorporates the Federal and State storm water requirements for all
construction projects at RAFB.

1.4 DEFINITIONS
Storm Water Pollution Prevention Plan (SWPPP). A plan that identifies potential

sources of pollution which may reasonably be expected to affect the quality of storm
water discharges from construction activities. The plan describes and ensures the
implementation of practices which will be used to reduce the pollutants in storm water
discharges associated with industrial activity at the construction site and ensures
compliance with the terms and conditions of permits.

NPDES Storm Water Permit or permit. NPDES is an acronym for National

Pollutant Discharge Elimination System. NPDES is the National program for issuing,
modifying, revoking, etc., permits under Sections 307, 318, 402, and 405 of the Clean
Water Act (CWA). A permit is an authorization issued by EPD to discharge under
certain specified conditions.

Operator. The operator of a construction activity is RAFB, its designated
representative, or authorized contractor. ‘

1-2
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SECTION 2
PREPARATION OF A SWPPP FOR CONSTRUCTION ACTIVITIES

The Storm Water Pollution Prevention Plan (SWPPP) is the key to controlling
pollutants in storm water discharges for construction activities at RAFB. This section
provides a step-by-step explanation of how to develop and implement the SWPPP for
construction activities.

The process of developing and implementing a SWPPP for construction activities is
divided into six phases which are indicated in Figure 2.1. These phases are:

Site Evaluation and Design Development,
Assessment,

Control Selection/Plan Design,
Certification/Notification,
Implementation/Construction, and

AR

Final Stabilization/Termination.

The following sections describe the processes involved in each of the phases listed
above. Anexample of a SWPPP is included in Appendix A.

2.1 SITE EVALUATION AND DESIGN DEVELOPMENT

The first phase in preparing a SWPPP for a construction project is to define the
characteristics of the site and the type of construction which will be occurring. This
phase is broken down into three tasks: collect site information, develop site plan, and
prepare site map. The following subsections describe each of these tasks.

2.1.1 Collect Site Information

The first task in defining site characteristics is to collect information on the site
which will be developed. The construction contract documents shall be used as the basis
for information used in preparing the SWPPP.

Existing Conditions Site Map

Obtain a Base map of the existing conditions at the site. This map will be the
starting point for the development of the site map required for the SWPPP. The Base

2-1
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SITE EVALUATION AND DESIGN DEVELOPMENT

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

ASSESSMENT

* Measure the site ares
« Determine the drainage areas
« Calculate the runoft coefficient

CONTROL SELECTION/PLAN DESIGN

« Select srosion and sediment controls

« Select other controls

o Select storm water management controle
« Indicate the location of controls on the site map
« Prepare an inspection and maintenance pian

« Coordinate controls with construction activity

CERTIFICATION AND NOTIFICATION
* Ceortify the plan
« Submit Notice of intent

« Plan location and public sccess

CONSTRUCTIONIMPLEMENTATION

« Implement controls
« Inspect and maintain controls
» Update/change the plan
+ Report releases of reportable quantmu

FINAL STABILIZATIONTERMINATION

« Final stabilization
« Notice of Termination

FIGURE 2 1 DEVELOPING AND IMPLEMENTING A STORM WATER POLI.UTlON

PREVENTION PLAN FOR CONSTRUCTION



map is to scale and indicates existing topography. The Base map also indicates the
existing land uses (i.e., wooded area, open grassed area, pavement, building, etc.) and the
location of surface waters (i.e., wetlands, streams, rivers, lakes, ponds, etc.).

Soils Information

Determine the type of soils present on the site. This information shall be based upon
information from the specific site and not regional characteristics. RAFB may have soil
boring data on file for a particular site location. The Soil Conservation Service's (SCS)
Soils Maps may also be used to determine types of soil on the site. The SCS Soil
Surveys are excellent sources of information for surface soils and typically will indicate
if a soil is erodible. Even more accurate information may be obtained by performing soil
borings at the site.

Runoff Water Quality

Collect any information on the quality of the runoff from the site which may be
available from RAFB Environmental Management Directorate. In many cases, there will
be little water quality data from runoff collected specifically from a site; however, if the
construction site is located near an existing industrial facility, or if it drains to a
designated outfall location, water quality data may have been collected which indicates
the quality of runoff from the site. Runoff water quality information may also be
obtained from the U. S. Geological Survey (USGS), the USDA Soil Conservation
Service (SCS), State or local watershed protection agencies.

Name of Receiving Water

Identify the name of the body of water which will receive runoff from the
construction site. If the receiving water is a tributary, include the name of the ultimate
body of water. Receiving waters include rivers, lakes, streams, creeks, runs, estuaries,
wetlands, etc. If the site drains into a separate storm sewer system, identify the system
and indicate the receiving water to which the system discharges. This information is
available from the RAFB Base Maps.

Rainfall Data

Determine the amount of rainfall anticipated in the design of storm water
management measures. These rainfall amounts are often referred to as "design storms."
Design storms are typically described in terms of the average amount of time that passes
before that amount of rain falls again and by the duration of the rain (e.g., the 10 year-24
hour storm). Contact the State/local storm water program agency for additional
information on the design storm criteria in the project area.

2.1.2  Develop Site Plan

The next step in the process is to develop a preliminary site plan for the facility
which is to be constructed. The site plan shall be developed based upon the goals and
objectives of the proposed facility. However, there are several pollution prevention

2-3
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principals Which should be considered when developing the site plan for the project.
These principles include:

¢  Disturb the smallest vegetated area possible;
e Keep the amount of cut and fill to a minimum; and
e Limit impacts to sensitive areas such as:

— Steep and/or unstable slopes;

— Surface waters, including wetlands;

— Areas with erodible soils; and

— Existing drainage channels.

Once the preliminary design is developed, a narrative description shall be prepared
describing the nature of the construction activity. The narrative shall provide a brief
description of the project including the purpose of the project (the final result); the major
soil disturbing activities that will be necessary to complete the project; and the
approximate length of time it will take to complete the project.

The purpose of construction (goal or project result) shall be described as one of the
following: residential development, commercial development, industrial development,
institutional development, office development, roads, parking lots, recreational areas, or
underground utility.

When describing soil disturbing activities, include one or more of the following as
applicable: clearing and grubbing, excavation and stockpiling, rough grading, final or
finish grading, preparation for seeding or planting, excavation of trenches, demolition,
etc.

The description of the construction activity shall not address indoor construction
activities that will not affect the quality of storm water discharges.

2.1.3  Prepare Site Map

When the site plan is complete for the construction project, the information shall be
transferred onto the pollution prevention plan site map. (Note: The construction site
plan and the SWPPP site map can be the same map.) At this phase in the SWPPP
development, there are three additional areas of detail which shall be indicated on the site
map: the approximate slopes after grading, the site specific drainage pattern, and the
areas of disturbance. [Note the surface waters should already be indicated on the map
(see Section 2.1.1).]

Approximate Slopes After Grading

The revised grades shall be indicated on the same topographic map as the existing
grades. Use two separate symbols for existing contours and proposed contours (i.c.,
dashed and solid lines). Indicate on the site map the approximate location, direction and
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steepness of slopes. The location and direction of the slope shall be indicated by arrows
(pointing from higher elevation to lower elevation) and numbers indicating the degree of
slope.

Site Specific Drainage Patterns

The areas of soil disturbance shown on the SWPPP site map shall also indicate the
drainage patterns of the site after the planned grading activities, including drainage basin
boundaries and drainage channels or pipes. A drainage basin for the purposes of the
SWPPP is an area of the site in which water, sediments and dissolved materials drain to a
common outlet (such as a swale or storm drain pipe) from the site. There can be one or
more drainage basins on a site. Drainage boundaries are closed lines which start and end
at the common outlet. Drainage boundaries typically follow the high points on a site
including hill tops, ridges, roads, etc. Drainage areas do not overlap. Areas that drain to
different points are in different drainage areas. Drainage boundaries can be changed by
grading and structural controls. The site map shall indicate the drainage boundaries after
the planned grading has occurred or structural controls installed. It may be necessary to
change the drainage boundaries after the structural controls are actually selected. Show
the areas where there will be overland flow and the location of swales or channels. If
there is a new or proposed underground storm drain system on the site, this shall be
indicated on the SWPPP site map. The pipe diameter and slope shall also be included on
the site map.

The SWPPP site map is not complete until the locations of the major control
structures and the areas where stabilization is expected to occur are indicated. These
items are discussed in Section 3.3.4.

Areas of Soil Disturbance

After indicating the proposed grading on the site map, the next step is to indicate the
entire area which will be disturbed by the construction activity. This is indicated by
drawing a "limit of disturbance" line on the site map. Draw the limit of disturbance so
that any soil disturbing activity such as: clearing, stripping, excavation, backfill,
stockpiling (topsoil or other fill material), and paving will be inside of the limit. The
limit of disturbance shall also include roads for construction vehicles unless those roads
are paved (or stabilized) and have measures to reduce tracking of sediments. The limit of
disturbance shall be a closed boundary line around the entire disturbed area. There can
be "islands" of undisturbed area inside the limit of disturbance, for example, a tree or
group of trees which are to be preserved. These islands shall be encircled with a limit of
disturbance.

2.2 ASSESSMENT

After the characteristics of the site and the construction have been defined, the next
phase in developing a SWPPP is to measure the size of the land disturbance and estimate
the impact the project will have on storm water discharges from the site. There are three
tasks which shall be done to assess this impact. They include:
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e measure site area;
e measure drainage areas; and

e calculate runoff coefficient.

2.2.1 Measure Site Area

The SWPPP shall indicate the total site area and the area which will be disturbed.
This is determined from the SWPPP site map which shows the site boundary and the
limit of disturbance. The area of the site can usually be found on the record plat, site
survey, or the site plan. The amount of area to be disturbed is shown on a site plan, or
grading plan.

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

The first measurement is to determine the total area of the site. The total area of the
site shall include the area inside the project's property boundaries, easements and/or
right-of-ways. The total area includes both the disturbed and undisturbed areas. The
second measurement is the area which will be disturbed by the construction project. This
area can be determined by measuring the area enclosed by the limit of disturbance drawn
in on the site map (see Section 2.1.2) and subtracting from this value the area of any
undisturbed "islands" within the limit of disturbance. The disturbed area should always
be less than or equal to the total site area.

2.2.2  Measure the Drainage Areas

The size of each drainage area where concentrated flow will leave the site shall be
determined. Although this calculation is not included in the SWPPP, this information is
needed to help select and design the sediment control and storm water management
measures for the project.

For design of the sediment control measures, determine the portion of each drainage
area which will be disturbed. The disturbed portion of the drainage areas shall be
measured using the methods suggested above to estimate the area enclosed by the limit of
disturbance and/or the drainage boundary (whichever boundary gives the smaller area).

For the design of the storm water management controls and for the calculation of the
runoff volume, measure the total area of each drainage basin and the areas of each land
use which will occur in the basin after the construction is complete. Be sure to include
offsite water draining onto the site when determining the total size of the drainage basin.
The area of each land use in the drainage areas shall be measured using the methods
suggested above to estimate the area enclosed by the land use boundary and/or the
drainage boundary (whichever boundary gives the smaller area).
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2.2.3  Calculate the Runoff Coefficient

The next step in the assessment phase is to develop an estimate of the development's
impact on runoff after construction is complete. This is done by calculating a runoff
coefficient for post construction conditions. The runoff coefficient ("C" value) is the
partial amount of the total rainfall which will become runoff.

There are several methodologies available to determine Q, the peak rate of runoff or
discharge. The rational method is described in detail in this section. The Soils
Conservation Service (SCS) Chart Method of determining peak discharges is found in
Appendix D.

The runoff coefficient is used in the "rational method" runoff calculation:

Q=CIA,
where

Q = the peak rate of runoff in cubic feet per second
C = runoff coefficient

I = rainfall intensity in inches per hour, and

A = the area of the drainage basin in acres.

The less rainfall that infiltrates into the ground, evaporates, or is otherwise absorbed
on site, the higher the "C" value. For example, the "C" value of a lawn area is 0.2, which
means that only 20 percent of the rainfall landing on that area will run off; the rest will
be absorbed or evaporate. A paved parking area has a "C" value of 0.9, which means that
90 percent of the rainfall landing on that area will become runoff. The "C" value
calculated is the value that represents the final condition of the site after construction is
complete. A runoff coefficient shall be calculated for each drainage area on the site.

The runoff coefficient for a variety of land uses is found in Table 2.1. These "C"
values provide an accurate estimate of anticipated runoff for particular land uses. Most
sites have more than one type of land use; therefore, more than one "C" value will apply.
To determine a "C" value that represents the entire site a "weighted C" value shall be
calculated.

This "weighted C" value takes into account the amount of runoff from all the various
parts of the site. A formula used to determine the "weighted C" value is as follows:

_ AlCl + A2C2... AxCx
Y A

where A = the portion of the drainage area with a unique runoff coefficient, in acres and
C = runoff coefficient for that portion of the drainage area

C
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TABLE 2.1 TYPICAL "C" VALUES FOR RAFB

Description of Area Runoff Coefficients
Residential
Single-family areas 0.30-0.50
Multiunits, detached 0.40-0.60
Multiunits, attached 0.60-0.75
Industrial
Light areas 0.50-0.80
Heavy areas 0.60-0.90
Parks, cemeteries 0.10-0.25
Playgrounds 0.20-0.35
Unimproved areas 0.10-0.30
Streets
Asphalt 0.70-0.95
Concrete 0.80-0.95
Drives and walks 0.75-0.85
Roofs 0.75-0.95
Lawns - fine textured soil (greater than 40% clay)
Slope: Flat, 2%
Average, 2-7% 0.13-0.17
Steep, 7% 0.18-0.22
0.25-0.35
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2.3 CONTROL SELECTION/PLAN DESIGN

Once the site information has been collected and the impact the project will have on
storm water discharge has been calculated, the next phase is to design a plan to prevent
and control pollution of storm water discharge from the construction activity. In this
phase, SWPPP shall address:

e erosion and sediment controls;
e storm water management controls; and
e other controls.

The following subsections detail how the controls selected shall be described in the
SWPPP; however, the methods of selecting the appropriate measures and detailed
information about the measures are contained in Sections 3-6.

2.3.1 Select Erosion and Sediment Controls

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

Selection of the most appropriate erosion and sediment controls for the construction
project depends upon a number of factors, but is most dependent on site specific
conditions. The information collected in the site evaluation and the design and
assessment phase is used to select controls. Section 3 describes the more commonly used
sediment and erosion control measures, and Appendix B provides typical design
information for many of the measures described in Section 3. Appendix B is taken from
Georgia's Manual for Erosion and Sediment Control.

2.3.2  Select Other Controls

In addition to erosion and sediment controls, the SWPPP shall address other
potential pollutant sources which may exist on a construction site. They include: control
of offsite vehicle tracking, compliance with RAFB waste disposal, sanitary sewer
regulations, and control of allowable non-storm water discharges. Section 4 describes
how to address each of these topics.

2.3.3  Select Storm Water Management Controls

The final controls which shall be addressed in the SWPPP are storm water
management controls. Storm water management controls are constructed to prevent or
control pollution of storm water after the construction is completed. These controls
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include retention ponds, detention ponds, infiltration measures, vegetated swales, and
natural depressions.

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

2.3.4 Indicate Location of Controls on the Site Map

Once the pollution prevention controls have been selected, they shall be indicated on
the site map. Provide the location of each measure used for erosion and sediment
control, storm water management and other controls. Below is a list which illustrates
controls to be included on the site map.

Erosion and Sediment Control

Vegetative Measures Structural Practices
Buffer Zone Checkdam
Disturbed Area Stabilization (with Mulching Only) Channel Stabilization
Disturbed Area Stabilization (with Temporary Construction Exit
Seeding) Diversion
Disturbed Area Stabilization (with Permanent Temporary Downdrain Structure
Vegetation) Permanent Downdrain Structure
Dust Control on Disturbed Areas Gabion
Grade Stabilization Structure
Level Spreader
Rock Filter Dam
Retaining Wall
Retrofitting
Sediment Barrier
Inlet Sediment Trap
Temporary Sediment Basin

Temporary Stream Crossing

Storm Drain Outlet Protection
Surface Roughening

Topsoiling

Vegetated Waterway or Storm Water
Conveyance Channel

Storm Water Management Controls

Storm water detention structures (including wet ponds)
Storm water retention structures

Natural depressions

Infiltration measures

The above list does not include every possible control measure. If the plan includes
a measure not listed above, it should still be indicated on the site map.

Once the controls have been indicated on the site map, it may be necessary to revise
the limit of disturbance and/or the drainage boundaries. The limit of disturbance shall be
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indicated outside of any perimeter control, because the construction of most controls
requires soil disturbance. Drainage boundaries are often impacted by diversion structures
because the intent of a diversion device is typically to divert runoff from one drainage
area to another. The drainage patterns on the site map shall reflect the drainage patterns
on the site while the controls are in place.

Summarizing the above requirements, the SWPPP site map shall indicate:

e Location of project relative to roadways, major streams and other identifiable
landmarks;

¢ Drainage patterns;
¢ Contours;
e Approximate slopes after grading;
e Area of soil disturbance;
¢ Soil type boundaries including boundary line, name, texture, slope, and depth;
e Location of major structural and nonstructural controls;
e Areas where stabilization practices are expected,
e Location of surface waters; and
e Other significant features including legend, map scales, north arrow, title
blocks, seals and signatures.
2.3.5 Prepare Inspection and Maintenance Plan

Once the SWPPP is put into effect, an Inspection and Maintenance Plan must be
developed to further prevent and control pollution of storm water on the construction
site.

An inspection and maintenance checklist shall be prepared which addresses each of
the control measures proposed for the facility. A blank checklist for the facility shall be
included in the SWPPP prior to starting construction. The inspector shall complete a
copy of the checklist during each inspection, and the completed checklist shall be
inserted into an appendix of the SWPPP. The inspection and maintenance checklist shall
be prepared based on the requirements for each individual control measure. For
example, sediment must be removed from a silt trap when it has filled to one third of its
depth.

As a minimum, inspection and maintenance requirements shall include:

® A description of procedures to maintain the following in effective operating
condition:

— Vegetation;

— Erosion and sediment control measures; and
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— Other protective measures identified in the site plan.

* Any inspection of disturbed areas of the construction site at least once every
seven calendar days and within 24 hours of the end of a storm that is 0.5 inches
or greater.

2.3.6  Prepare a Description of Controls

Once the construction activities are planned and the controls are selected, a list of
each type of control to be used on the site shall be prepared. Include in this list a
description of each control, its purpose and appropriateness in this location. The
description shall also include specific information about the control measure such as size,
materials, and methods of construction.

2.3.7  Coordinate Controls with Construction Activity

Prepare a list of the sequence of major activities and the tasks required for:
construction of control measures, earth disturbing construction activities, and
maintenance activities for control measures. Specific timing requirements for installation
and maintenance of control measures are dependent upon the control measures and/or the
construction activities. Refer to Sections 3, 4 and 5 for specific timing information on
controls. The general principles listed below shall be followed:

e Install downslope and sideslope perimeter controls before the land disturbing
activity occurs;

e Do not disturb an area until it is necessary for construction to proceed;
e  Cover or stabilize a disturbed area as soon as possible;
e Time activities to limit impact from seasonal climate changes or weather events;

e Delay construction of infiltration measures to the end of the construction project
when upstream drainage areas have been stabilized; and

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

2.4 CERTIFICATION/NOTIFICATION

All construction sites at RAFB which disturb land area greater than 1.1 acres are
required to meet specific requirements. Construction sites disturbing greater than 1.1
acres are regulated by Houston County Public Works. Construction sites that disturb five
acres or greater are, in addition, regulated by the EPD.

2.4.1 Soil Erosion and Sedimentation Control Permit

All construction sites at RAFB with disturbed land area greater than 1.1 acres are
required to have a Soil Erosion and Sedimentation Control Permit. A copy of the
required permit application is included in Appendix C. The application shall be
submitted to Houston County Public Works with a copy to RAFB Environmental
Management Directorate for forwarding to the Soils Conservation Service for review.
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The checklist used by the SCS to review Erosion and Sediment Control Plans can be
found in Appendix C. A minimum of three copies of the Erosion and Sediment Control
Plan shall be submitted with the permit application. Requirements for this plan are in
‘Houston County Planning and Regulation of Development requirements Sec. 8-1145.
An example of an Erosion and Sediment Control Plan is included in Appendix A.

2.4.2  Storm Water Discharge Permit

All construction projects at RAFB whose disturbed land area is 5 acres or greater
require a permit to discharge storm water. To obtain the permit, the operator shall first
obtain approval of the plan from RAFB EM and then submit a Notice of Intent (NOI) to
the EPD. Appendix C includes a sample NOI form.

The NOI shall include:

e 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;

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

e The number of any NPDES permit for any discharge (including non-storm
water discharges) for the site that is currently authorized by an NPDES permit.

e An indication of whether the site has existing quantitative data describing the
concentration of pollutants in the storm water discharge (existing data should
not be included as part of the NOI); and

e An estimate of project start date and completion date, estimates of the number
of acres of the site on which soil will be disturbed, and a certification that a
SWPPP has been prepared for the site in compliance with approved State and
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.)

2.4.3 Plan Location and Public Access

Plan Location

The SWPPP and supporting materials shall be kept by the operator (contractor) at
the site of the construction operations at all times throughout the project.
Public Access

The SWPPP documents are considered to be "reports” according to Section 308(b)
of the Clean Water Act, and therefore, are available to the public.
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2.4.4 Certification

The site's SWPPP shall provide a list of all contractors and subcontractors who will
implement the measures identified in the plan. In addition, these contractors and
subcontractors shall sign a certification statement and provide their names, addresses and
telephone numbers. These certifications shall be signed before the contractor begins
activities and shall be filed with the site's SWPPP.

The following statement shall be signed in accordance with the signatory
requirements described above.

"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."

2.5 CONSTRUCTION/IMPLEMENTATION

Once the Notice of Intent has been filed and the SWPPP has been prepared and/or
The Soil Erosion and Sediment Control Permit has been issued, construction may begin.
The SWPPP shall be implemented at that time.

2.5.1 Implement Controls

Implement the controls specified in the SWPPP. The controls shall be constructed
or applied in accordance with Appendix B. The controls shall be constructed and the
stabilization measures applied in the order indicated in the previously discussed sequence
of major activities.

2.5.2 Inspect and Maintain Controls

Inspection shall be performed at the frequency specified in the SWPPP. Any
damage or deficiencies in the control measures shall be noted in an inspection report.
The damage or deficiencies shall be corrected as soon as practicable after the inspection,
and any changes that may be required to correct deficiencies in the SWPPP shall be made
as soon as practicable after the inspection. Section 5 describes in further detail the
inspection and maintenance activities which shall be performed.

2.5.3 Maintain Records of Construction Activities

In addition to the inspection and maintenance reports, records shall be kept of the
construction activity on the site. Records shall include:

e Dates when major grading activities occur in a particular area;
e Dates when construction activities cease either temporarily or permanently; and

e Date when an area is stabilized.
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2.5.4  Changing The Plan

If, at any time during the effective period of the permit, the EPD finds that the
SWPPP does not meet permit requirements, the EPD will notify the operator of changes
necessary to bring the plan into compliance.

Where there are changes in design, construction, operation, or maintenance of a site,
and changes will have an effect on the potential for discharging pollutants in storm water
at the site, the SWPPP shall be modified by the operator to reflect the changes and new
conditions. For example, a change in the construction schedule or design specifications
shall be incorporated in the SWPPP. The plan shall also be modified when it proves
ineffective in controlling pollutants. This determination is made based on the results of
regular visual inspections (see Section 5).

Any changes required by the EPD shall be made within 7 days of the notification.
The operator shall submit a certification to the EPD that the requested changes have been
made. The SWPPP shall also specify that the operator shall update the plan as necessary
to reflect any changes onsite which may affect the potential for discharges of pollutants
from the site.

2.5.5 Releases of Reportable Quantities

If the construction activity has a release of a hazardous substance or of oil in an
amount which exceeds a reportable quantity (RQ) as defined in 40 CFR Part 110, 40
CFR Part 117, or 40 CFR Part 302, then the operator shall do the following:

e (all the National Response Center to report the spill (800-424-8802, or 202-
426-2675) and RAFB EM (912-926-9777);

e  Modify the site SWPPP within 14 days after the release to include:
e A description of the release;
o the date of the release;
e an explanation of why the spill occurred;

e adescription of procedures to prevent future spills and/or releases ; and

a description of response procedures should a spill or release occur again.
e  Submit a written description of the release within 14 days to include:

e a description of the release, including the type of material and an estimated
amount of spill;

¢ the date of the release;
e an explanation of why the spill occurred; and

e adescription of the steps taken to prevent and control future releases.
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2.6 FINAL STABILIZATION/TERMINATION

2.6.1 Final Stabilization

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

Final stabilization shall be considered complete when all soil disturbing activities at
the site have been completed and a uniform perennial vegetative cover with a density of
70 percent has been established or equivalent permanent stabilization measures have been
employed.

2.6.2 Notice of Termination

The Notice of Termination (NOT) is the final task required to comply with the
requirements of an NPDES storm water permit for a construction activity. The NOT
notifies EPD that the construction activity has ceased and the area is stabilized. The
NOT applies to construction sites with disturbed land area of 5.0 acres or greater.
Appendix C contains a copy of the NOT form.

The NOT shall include:

e 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 shall be described in terms of the latitude and
longitude to the nearest 15 seconds, or the section, township and range to the
nearest quarter;

e name, address and telephone number of the operator;

e NPDES per:.iit number for the storm water discharge identified by the NOT;
and

o following certification signed:

"I certify under penalty of law that I am no longer the operator of the
construction activity. I understand that by submitting this Notice of
Termination, that I am no longer authorized to discharge storm water associated
with industrial activity to waters of the United States. Discharge of 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 an 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 stabilization is complete for all disturbed
areas at the identified facility, and temporary erosion and sediment control measures have
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been removed or will be removed at an appropriate time. Finally, storm water discharges
associated with construction activities from the identified site that are authorized by a
NPDES permit have been eliminated.
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SECTION 3
SEDIMENT AND EROSION CONTROL

This section describes soil erosion and sediment control practices and basic technical
principles to provide for effective sediment control.

3.1 SELECTION OF SOIL EROSION AND SEDIMENT CONTROL
PRACTICES

The soil erosion and sediment control portion of the SWPPP shall:

e  Fit the activity to the topography and soils;

* Minimize the amount of disturbed soil and duration of exposure to erosion
elements;

* Prevent runoff from offsite areas from flowing across disturbed areas;
¢ Retard the runoff flowing across the site;

¢ Retain or accommodate runoff;

e Remove sediment from onsite runoff before it leaves the site;

e  Stabilize disturbed areas immediately; and

e Restrict encroachment upon watercourses.

The soil erosion and sediment control plan shall meet each of the objectives listed
above. Methods of meeting these objectives depend on the nature of the construction
activity and the characteristics of the site.

3.1.1 Topography and Soils

Detailed planning shall be employed to assure that roadways, buildings and other
permanent features of the activity conform to the natural characteristics of the site. Large
graded areas shall be located on the most level portion of the site. Areas subject to
flooding shall be avoided. Areas of steep slopes and erodible soils with severe
limitations for the intended uses shall not be used without overcoming the limitations
through sound engineering practices. Erosion control development and maintenance
costs can be minimized if a site is selected for a specific activity rather than attempting to
modify the site to conform to the proposed activity.
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3.1.2  Disturbed Soil and Exposure to Erosion Elements

Clearing of natural vegetation shall be limited to only those areas of the site to be
developed at a given time. Natural vegetation shall be retained, protected and
supplemented with construction scheduling employed to limit the duration of soil
exposure. Major land clearing and grading operations shall be scheduled during seasons
of low potential runoff.

3.1.3 Runoff From Offsite Areas

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

3.14 Runoff Across the Site

Make grades as gradual as possible without modifying the existing site conditions
significantly. Steeper slopes result in faster moving runoff, which results in greater
erosion. (The USDA defines slopes of 2 to 9 percent as gently sloping; slopes of 9 to 15
percent are considered moderately steep; slopes of 30 to 50 percent are considered to be
steep slopes; and slopes greater than 50 percent are considered very steep slopes.)

Steeply sloped areas can be protected by diverting the flow away from the face of
the slope.

Vegetative cover increases the roughness of the runoff surface. The rougher surface
slows the runoff.

3.1.5 Retain or Accommodate Runoff

Runoff from the construction site shall be safely conveyed to a stable outlet using
storm drains, diversions, stable waterways or similar measures. Consideration shall also
be given to the installation of storm water detention structures to prevent flooding and
damage to downstream facilities resulting from increased runoff from the site.
Temporary or permanent facilities for conveyance of storm water shall be designed to
withstand the velocities of projected peak discharges. These facilities shall be
operational as soon as possible after the start of construction.

3.1.6 Sediment From Onsite Runoff

Sediment basins, sediment barriers and related structures shall be installed to filter or
trap sediment on the site to be disturbed. The most effective method of controlling
sediment, however, is to control erosion at its source. Sediment retention structures shall
be planned to retain sediment when erosion control methods are not practical, are
insufficient, are in the process of being installed, or have failed due to some unforeseen
factor.
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3.1.7 Stabilization

Permanent structures, temporary or permanent vegetation and mulch, or a
combination of these measures, shall be employed as quickly as possible after the land is
disturbed but in no case more than 14 days after the construction activity in that portion
of the site has temporarily or permanently ceased. Where construction activity will
resume on a portion of the site within 21 days from when activities ceased, (i.e., 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. Temporary vegetation and mulches can be
used on areas where it is not practical to establish permanent vegetation. These
temporary measures shall be employed immediately after rough grading is completed if a
delay is anticipated in obtaining finished grade. The finished slope of a cut or fill shall
be stable and ease of maintenance considered in the design. Stabilize all roadways,
parking areas, and paved areas with a gravel subbase, temporary vegetation or mulch.

3.1.8 Watercourses

Permanent buildings shall not be subjected to flooding, sediment damages or erosion
hazards. Earth fills shall not be constructed in flood-prone areas so as to adversely
obstruct water flows or increase downstream velocity of water flows. When necessary to
span a flood-prone area or watercourse, bridge and culvert openings shall be sized to
permit passage of peak discharges without causing undue restrictions in water flows or
without creating excessive downstream velocities. Uses of flood-prone areas shall be
limited to activities which would not suffer excessive damages from flooding, scour and
sediment. Temporary bridges or culverts shall be employed when construction
equipment is required to cross natural or constructed channels.

3.2 SEDIMENT AND EROSION CONTROL PRACTICES

The following sections describe sediment and erosion control measures that have
been developed and standardized by the State of Georgia's 3rd Edition of the Manual for
Erosion and Sediment Control and EPA. A combination of these measures shall be
employed in a construction project at RAFB as part of the SWPPP. They fall into the
two broad categories of vegetative and structural practices.

3.2.1  Vegetative Practices

Vegetative practices may be applied singularly or in combination with other
conservation measures. They may be either short-lived or of a permanent nature.
Choose materials that are compatible with the construction site soils, determined from
results of soil testing during the Site Evaluation Phase and materials that are listed in
RAFB "Natural Resources Management Plan." Steep gradients and long slopes will
require special techniques and grasses which will resist erosion.
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Temporary Vegetation

If grading of areas is completed at a time when it is not practical to establish
permanent vegetation, these areas shall be stabilized by planting temporary annual
grasses such as rye grass, rye, small grains and similar species. These temporary grasses
will provide a rapid cover that can later be worked into the soil to provide organic matter
when permanent vegetation is established. Select temporary plants that will be
compatible with the final permanent vegetation.

Permanent Vegetation

A wide selection of various grasses, legumes, ground cover, trees and shrubs can be
used for permanent vegetation. Vegetation already established at RAFB shall be used as
a basis for selecting permanent vegetation at the construction site.

Ease of establishment, life expectancy, maintenance requirements, aesthetics and any
other special qualities shall be considered in selecting permanent vegetation. Select
plants requiring little maintenance. Many plants can be used to improve the aesthetics of
a site and be effective soil stabilizers. Special attention shall be given to steep cut and fill
slopes where plants requiring little maintenance must be utilized.

Mulching

It will often be impractical to stabilize an area with vegetation. Excellent soil
stabilization can be achieved using wood chips, straw, hay, asphalt emulsion, jute
matting and synthetic fibers. Areas where final grade has been reached can be stabilized
with mulch and overseeded at the proper time for permanent grasses. Mulches allow for
greater infiltration of water into the soil; reduce the amount of runoff; retain seeds,
fertilizer and lime in place; and improve soil moisture and temperature conditions.
Mulch is essential in establishing good stands of grasses and legumes on disturbed areas.
In order to prevent movement by wind or water, it is important that it be anchored to the
soil. '

Standards and Specifications

The following is an overview of standards and specifications for vegetative practices
further detailed in Appendix B which are suitable for use on disturbed land. A drawing
legend code has been assigned to each practice and appears at the beginning of the title of
each practice.

Bf -Buffer Zone

An undisturbed natural "green belt" surrounding the land-disturbing site or bordering
streams. A buffer zone may reduce sediment and runoff, improve aesthetics, or reduce
visual and noise pollution.
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Dsl - Disturbed Area Stabilization (With Mulching Only)

Using plant residues or other suitable materials on the soil surface to reduce runoff
and erosion, conserve moisture, prevent soil compaction and crusting, control undesirable
vegetation, modify soil temperature and to increase biological activity in the soil. This
practice is applicable where stabilizing disturbed or denuded areas is not practical using
seeding or plantings.

Ds2 - Disturbed Area Stabilization (With Temporary Seeding)

A temporary vegetative cover with fast growing seedings for disturbed or denuded
areas. This practice is applicable for up to 12 months or until permanent vegetative
cover can be installed. It should be coordinated with permanent measures to assure
economical and effective stabilization.

Ds3 - Disturbed Area Stabilization (With Permanent Vegetation)

A permanent vegetative cover such as trees, shrubs, vines, grasses and legumes on
disturbed or denuded areas. This specification is applicable on highly erodible or
severely eroded areas where vegetation is difficult to establish by normal seeding or
planting methods. It will apply on cut and fill slopes, earth spillways, borrow areas, spoil
areas and severely eroded or gullied lands.

Du - Dust Control on Disturbed Areas

Controlling the surface and air movement of dust on construction sites, roadways
and similar sites. Methods and materials which can be used include mulches, vegetative
cover, spray-on adhesives, mechanical manipulation of existing soil surfaces, irrigation,
barriers, chemicals, and stone surface covers.

3.2.2 Structural Practices

Where vegetative cover and mulches will not provide sufficient protection from the
erosive forces of water, structural practices shall be used to curb erosion and
sedimentation during land-disturbing activities. These practices shall be planned and
employed in a practicable combination with vegetative and mulching measures.

Structural practices shall be adequately designed and properly installed to
accomplish the desired objective. Design shall be based on the appropriate storm
discharge and velocities. Consideration shall be given to the damage potential, safety
hazards, planned life and required maintenance for each individual structural practice.

Standards and Specifications

The following is an overview of standards and specifications for structural practices
contained in Appendix B.
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Cd - Checkdam

A small temporary barrier or dam constructed across a swale or drainage ditch. This
is applicable for use in small channels which drain five acres or less (not to be used in a
live stream) in order to reduce erosion by slowing the velocity of concentrated storm
water flows.

Ch - Channel Stabilization

Improving, constructing or stabilizing a natural or artificial channel for conveying
water flows. In certain instances on selected developments, it will be found that existing
channels will not be adequate to convey desired discharges. New channels may be
required to eliminate flooding. In many cases existing channels cannot be considered
stable. Therefore, this practice can be employed to assist in stabilizing these channels.

Co - Construction Exit

A stone-stabilized pad located at any point where vehicular traffic will be leaving a
site onto a public right-of-way, street, roadway, or parking area. Its purpose is to reduce
or eliminate transportation of soil (by motor vehicles) from the construction area onto
Base roads.

Di - Diversion

An earth channel with a compacted supporting ridge on the lower side, constructed
above, across, or below a slope. The purpose of this practice is to reduce slope lengths,
break-up concentrations of runoff and move water to stable outlets at non-erosive
velocities. Diversions may be either temporary or permanent and may be graded on
either a level or sloping surface. Diversions should be designed to discharge water into
established disposal areas.

Dnl - Temporary Downdrain Structure

A flexible conduit of heavy-duty fabric or other material used as a temporary
structure to convey concentrations of stormwater down the face of a cut or fill slope.
Flexible downdrains are used on slopes where concentrations of storm water would cause
erosion damages. They are removed once the permanent water disposal system is
installed.

Dn2 - Permanent Downdrain Structure

A paved chute, pipe or a sectional conduit of prefabricated material designed to
safely conduct surface runoff from the top to the bottom of a slope. Downdrain
structures are to be used where concentrated water will cause excessive erosion of cut
and fill slopes.
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(Ga - Gabion

Large, rock-filled baskets wired together to form flexible monolithic building
blocks. They are used in channels, retaining walls, abutments, check dams, etc. to
prevent erosion and sediment damage to a specific structure.

Gr - Grade Stabilization Structure

Structures of concrete, rock, masonry, steel, aluminum, treated wood, etc. They are
installed to stabilize the grade in natural or artificial channels and to prevent the
formation or advance of gullies and to reduce erosion and sediment pollution.

Lv - Level Spreader

A temporary structure constructed with a flat grade across a slope where
concentrated runoff may be intercepted and diverted onto a stabilized outlet.
Concentrated flow of stormwater is converted to sheet flow at the level spreader.

Rd - Rock Filter Dam

A permanent or temporary stone filter dam installed across small streams and
drainageways. This structure is installed to serve as a sediment filtering device and to
reduce storm water flow velocities.

Re - Retaining Wall

A constructed wall of concrete, masonry, reinforced concrete, cribbing, treated
timbers, gabions, stone dry wall, riprap or other durable material. They are installed to
stabilize cut or fill slopes where maximum permissible slopes of earth are not obtainable.

Rt - Retrofitting

The physical modification of a storm water management outlet structure, using a half
round corrugated metal pipe or similar device, to trap sediment contained in runoff
water.

Sd1 - Sediment Barrier

A temporary structure constructed of sand bags, straw or hay bales, brush, logs and
poles, gravel or other filtering materials. They are installed to prevent sediment from
leaving the site or from entering natural drainageways or storm drainage systems. They
are not to be used on high risk areas or where there will be a possibility of failure.
Designs are normally not required for sediment barriers.

Sd2 - Inlet Sediment Trap

Small temporary basins excavated around a storm drain inlet. They are employed to
trap sediment in runoff water from small disturbed areas. Cleanout of these facilities is
normally required after each heavy rainfall.
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Sd3 - Temporary Sediment Basin

A basin created by an embankment or dam and containing a principal spillway pipe
and an emergency spillway. These structures are normally situated within natural
drainageways and at the lowest point on a construction site and are used to trap sediment
contained in runoff water. Excavated basins may be employed where sites for
embankments do not exist. Sediment basins serve only during the construction phase and
are removed from the site when the disturbed area has been permanently stabilized.

Structure size will vary depending on the size of drainage areas, volume of
sediments to be trapped, rainfall, structure location, etc. Adequate volume for sediment
should be allocated for the anticipated life of the structure or provisions should be made
for periodic cleanout. These structures can be regarded as being hazardous if constructed
in areas of dense population. In these cases it is advisable to protect them from
trespassing.

Permanent sediment basins are designed to fit into the overall plan of the completed
development. They may be converted to storm water retention facilities to reduce storm
water discharges.

This specification does not apply to the design of permanent sediment basins.

Sr - Temporary Stream Crossing

A temporary structure installed across a flowing stream or watercourse for use by
construction equipment. The structure may consist of a pipe, bridge, or other suitable
device permitting vehicular traffic without damaging stream banks and beds.

St - Storm Drain Outlet Protection

A paved or short section of riprap channel placed at the outlet of a storm drain
system. The purpose is to reduce the velocity of water flows below storm drain outlets,
and to prevent erosion from concentrated flow.

Su - Surface Roughening

Providing a rough soil surface with horizontal depressions created by operating a
tillage or other suitable implement on the contour, or by leaving slopes in a roughened
condition by not fine grading them. This aids in the establishment of vegetation,
reduction of runoff, and reduction of sediment.

Tp - Topsoiling

Topsoiling areas to be vegetated by using a suitable quality soil. The purpose is to
provide a suitable soil medium for vegetative growth on areas where desired stands of
vegetation are difficult to establish and maintain.
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Wt - Vegetated Waterway or Storm Water Conveyance Channel

Outlets for diversions, terraces, berms or other structures. They may be natural or
constructed, shaped to required dimensions and paved or vegetated for disposal of storm
water runoff. They may be of two general cross sections: parabolic or trapezoidal.
Parabolic waterways are the most commonly used. For waterways to be successful it is
essential that a protective cover of vegetation or other erosion protective measures be
implemented. Flow velocities must be selected that will produce non-erosive flows
within the waterway during peak discharges.

3.3 CONSTRUCTION TECHNIQUES

Other construction techniques available to implement the SWPPP are discussed
below.

1. Leave Exposed Soil Surfaces Rough. Cut or fill slopes shall not be "dressed" or
smoothed until time to establish vegetation. Cut or fill slopes may be scarified
or serrated using conventional earth moving equipment to provide this
roughening effect. The cleated tracks of bulldozers are effective in compacting
as well as roughening cut or fill slopes.

2. Selective Fill Placement. Fills over culverts and conduits can be left in a
condition to drain rain water to the upstream side of the culvert. This operation
can be performed at the end of each construction day and will assist in retaining
sediment on the site.

3. Selective Clearing. Clearing operations shall be confined to the removal of
timber and heavy brush only. Ground covers consisting of small plants, weeds
and organic matter should be retained until the start of the grading operation.

4. Retain Natural Sediment Traps. Small depressions in the land surface, natural
creek berms and other natural sediment traps shall be preserved in a natural state
until such time as building sequences will require their alteration.

5. Retention of Natural Vegetation. Natural vegetation on disturbed area
perimeters and adjacent to stream channels shall be retained.

3.4 UNIFORM CODING SYSTEM

The following coding system shall be used to provide uniformity for erosion and
sediment control plans. A code has been assigned to each practice. This code shall
appear at the desired location on the plan. In some instances, more than one code will
appear. For example, an area planted in temporary vegetation will eventually be
established to permanent seeding. Therefore, both codes shall appear on the plans at the
appropriate location. A symbol also has been assigned to most practices. For certain
practices it will be necessary to place both the symbol and code letter on the plans.

HMNAAOODGUIDES-3.WW2



UNIFORM
FOR SOIL EROSION Al

STATE SOIL AND WATEF

STRUCTURAL PRACTI

CODE |PRA MAP
CTICE DETAIL SYMBOL DES(




GEORGIA
RM CODING SY
ON AND SEDIMENT CONTF

D WATER CONSERVATION COMMISSION C

RACT I C E S CODE |PRACTICE DETAI




G SYSTEM
'CONTROL PRACTICES

AMISSION OF GEORGIA

MAP
ipcnce DETAIL SYMBOL DESCRIPTION

Animpounding area created by excavating around

NLET astormdraindropinlet. The excavated area willbe
IENT TRAP filled and stabilized on completion of construction
activities.
A basin created by excavation or a dam across a
waterway. The surface water runoff is temporarily
PORARY stored allowing the bulk of the sediment to drop
ENT BASIN out. The basin is usually temporary but may be

designed as a permanent pond or stormwater
retention device.




CHECKDAM

A small temporary t
across a swale, drain,
trated flow.

CHANNEL
STABILIZATION

Improving, constructi
channel, existing stre

®1@|®

CONSTRUCTION

EXIT

A crushed stone pad
site exit to provide a
tires thereby protectir

I

DIVERSION

An earth channel ord
across a slope to di
temporary or perman

TEMPORARY
DOWNDRAIN
STRUCTURE

A flexible conduit of
material designedto s
down a slope. This is

PERMANENT
DOWNDRAIN
STRUCTURE

A paved chute, pipe,
material designed tc s
down a slope.

GABION

Rock filled baskets w
position forming soil s

—t-

I

GRADE
STABILIZATION
STRUCTURE

Permanent structures
artificial channels or v
the slope would be su
to form gullies.

) |(®

I A <tnicture to conven



A small temporary barrier or dam constructed
across a swale, drainage ditch or area of concen-
trated flow.

Improving, constructing or stabilizing an open
channel, existing stream, or ditch.

A crushed stone pad located at the construction
site exit to provide a place for removing mud from
tires thereby protecting public streets.

An earth channel or dike located above, below, or
across a slope to divert runoff. This may be a
temporary or permanent structure.

A flexible conduit of heavy-duty fabric or other
material designed to safely conduct surface runoft
down a slope. This is temporary and inexpensive.

A paved chute, pipe, sectional conduit or similar
material designed tc safely conduct surtace runoft
down a slope.

Rock filled baskets which are hand-placed into
position forming soil stabilizing structures.

Permanent structures installed to protect naturalor
artificial channels or waterways where otherwise
the slope would be sufficient for the running water
to form gullies.

A structure to convert concentrated flow of water

TEMPORARY

SEDIMENT BASIN

TEMPORARY
STREAM
CROSSING

STORM DRAIN
OUTLET
PROTECTION

SURFACE
ROUGHENING

TOPSOILING

VEGETATED
WATERWAY OR
STORMWATER
CONVEYANCE
CHANNEL

BUFFER
ZONE

COASTAL DUNE
STABILIZATION

1 WITW VVELETA




A basin created by excavation or a dam across a
waterway. The surtace water runoff is temporarily
stored allowing the bulk of the sediment to drop
out. The basin is usually temporary but may be
designed as a permanent pond or stormwater
retention device.

(Label) |

A temporary bridge or culvent-type structure pro-
tecting a stream or watercourse from damage by
crossing construction equipment.

A paved or short section of riprap channel at the
outlet of a storm drain system preventing erosion
from the concentrated runof.

s 574
20 ) g

@

Arough soil surface with horizontal depressions on
a contour or slopes left in a roughened condition
after grading.

(Show Striping
& Storage Areas)

The practice of stripping off the more fertile top soil,
storing it, then spreading it over the disturbed area
after the completion of construction activities.

=

Bf

(Label)

Paved or vegetative water outlets for diversions,
terraces, berms, dikes or similar structures.

An undisturbed natural "green belt” separating the
land-disturbed site from surrounding property and
bordering streams. It serves to reduce water veloc-
ty and remove some sediment. it is also at times
a noise or "vision poliution” barrier.

| |CS|

Planting vegetation on dunes that are denuded,

artificially canctnictad ar ra-noniriched



//

e
\_/

)

Permanent structure:

(Indicate type)

sediment fence. The
rary and inexpensive.

GRADE artificial channels or
STABILIZATION the slope would be s
| STRUCTURE | =, to form gullies.

! (Lab@‘) |

'i ]

‘ A structure to convel

| SP'I-REE\;EDLER into less erosive she

‘ structed only on und
5 |

ROCK FILTER = =g - \ | A permanent or tem

DAM W} j 1 stalled across smaill ¢

A wallinstalled to stat

RETW‘XEL'_NG maximum permissibl

Each situation will res
(Label)

Adeviceorstructurey

RETROFITTING @ stormwaterdetention

as a temporary sedin
(Label)

A barrier to prevent

construction site. It r

@ SBEADF!{gIEEh:RT straw or hay, brush,

STATE SOIL AND WATE



r

|
|

Permanent structures installed to protect natural or
artificial channels or waterways where otherwise
the slope would be sufficient for the running water

. to form gullies.

Bf

BUFFER
ZONE

j

. A structure to conven concentrated flow of water

into less erosive sheet flow. This should be con-

- structed only on undisturbed soils.

Cs

COASTAL DUNE

STABILIZATION

(WITH VEGETA-
TION)

|
!

|

i A permanent or temporary stone filter dam in-

stalied across small streams or drainageways.

Ds1

DISTURBED AREA
STABILIZATION
(WITH MULCHING
ONLY)

A wallinstalled to stabilize cut and fill slopes where
maximum permissible slopes are not obtainable.
Each situation will require special design.

Ds?2

Adeviceor structure placed in front of a permanent
stormwater detention pond outlet structureto serve
as a temporary sediment filter.

DISTURBED AREA
STABILIZATION
(WITH
TEMPORARY
SEEDING)

Ds3

A barrier to prevent sediment from leaving the
construction site. It may be sandbags, bales or
straw or hay, brush, logs and poles, gravel, or a
sediment fence. The barriers are usually tempo-
rary and inexpensive.

DISTURBED AREA
STABILIZATION
(WITH
PERMANENT
VEGETATION)

Du

DUST
CONTROL
ON DISTURBED
AREAS




/ An uncisturbed natura' "green belt” separating the

Bf land-disturbed site from surrounding preperty end
| borderingstreams. Itservestoreduce wate - veloc-
ity and remove some sediment. It is alsa at times
a noise or "vision polition” barrier.

(Labe:)

G p L s - Planting vegetation on dunes that are denuded
£ £ ; ] Cs e . ) !
£ L £ [ artificially constructed. or re-nourished.

Establishing temporary protection for disturbed
Ds1 - areas where seedings may not have a suttable
growing season to produce an erosion retarding
cover.

Establishing a temporary vegetative cover with
Ds2 fast growing seedings on disturbed areas

Establishing permanent vegetative cover such as
Ds3 trees, shrubs, vines, grasses, sod, or lequmes on
disturbed areas.

Du Controliing surface and air movement of dust on
construction sites, roadways and similar sites.

)N OF GEORGIA



SECTION 4
OTHER CONTROLS

This section covers the control measures and practices to be used to prevent contact
between storm water and potential sources of contamination or pollution including
chemicals, stored materials, building materials wastes, etc. This section also addresses
controlling allowable non-storm water discharges on the site.

There are five areas of control (in addition to erosion and sedimentation controls for
storm water management) that shall be addressed in each SWPPP. The five controls are:
disposal of waste materials; minimization of offsite vehicle tracking of sediments;
compliance with applicable sanitary sewer regulations; compliance with proper material
management procedures, and appropriate pollution prevention measures for allowable
non-storm water components of discharge. These controls are discussed in the following
sections.

The following basic information shall be a part of the SWPPP:

e A narrative description of each practice;
® Location of each control measure on the site map;

® Description of the maintenance, inspection, repair, and recordkeeping
procedures that will ensure control measures remain effective and in working
order during the construction activity; and

* Description of employee training necessary for the operation and maintenance
of the practice or control.
4.1 WASTE DISPOSAL

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

4.1.1 Construction Wastes

Construction wastes include but are not limited to:

e Trees and shrubs removed during clearing and grubbing or other phases of
construction;

e Packaging materials (including wood, paper, plastic, etc.);
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e  Scrap or surplus building materials, e.g., scrap metals, rubber, plastic and glass
pieces, masonry products, and other solid waste materials;

e  Paints and paint thinners; and

e  Materials resulting from the demolition of structures (rubble).
The following steps will help ensure proper disposal of construction wastes:

e Select a designated waste collection area onsite;

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

e Locate containers in a covered area when possible;

Arrange for waste collection before containers overflow;

Provide cleanup immediately following a container spill,;

Plan for additional containers and more frequent pickups during the demolition
phase of construction;

Collect, remove, and dispose of construction waste at authorized disposal areas;
and

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

4.1.2 Hazardous Products

Many of the materials found at a construction site may be hazardous to the
environment or to personnel. A hazardous substance can be defined as any material that
poses a threat to human health and/or the environment. Typical hazardous substances are
toxic, corrosive, ignitable, explosive, or chemically reactive. These substances are
designated pursuant to 40 CFR 302. A hazardous waste is defined as a waste or
combination of wastes of a solid, liquid, contained gaseous, or semisolid form which may
cause or contribute to adverse acute or chronic effects on the health of persons or other
organisms. These wastes are designated pursuant to 40 CFR 261.3.

Read the labels of the materials or products onsite; they may contain warning
information of a potential problem. At a minimum, consider any products in the
categories listed below to be hazardous products (also see Section 4.4 for Material
Management):

¢ Paints
e  Acids for cleaning masonry surfaces
e C(Cleaning solvents

e Chemical additives used for soil stabilization (e.g., palliative such as calcium
chloride); and

¢ Concrete curing compounds and additives.
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Implement the practices listed below to avoid problems associated with the disposal
of hazardous materials. Section 4.4 contains further information on storing and handling
hazardous materials:

e Check with RAFB to determine what the requirements are for disposing of
hazardous materials;

»  Use all of the product before disposing of the container;
* Do not remove the original product label from the container;

* Do not mix products together unless specifically recommended by the
manufacturer; and

¢ Follow the manufacturer's recommended method for disposal of the products.

4.1.3 Contaminated Soils

Contaminated soils may be encountered onsite during earth moving activities or
during the cleanup of a spill or leak of a hazardous product. Material storage areas may
also have been contaminated by undetected spills. The nature of the contaminants may
or may not be known.

RAFB EM (912-926-9777) shall be contacted concerning information and
procedures necessary to treat or dispose of contaminated soils. Some landfills may
accept contaminated soil; however, laboratory tests may be required prior to a final
decision.

4.1.4 Concrete Trucks

Concrete trucks shall not empty or wash out excess concrete on any construction site
at RAFB.

4.1.5  Sandblasting Grit

A licensed waste management or transport and disposal firm shall be contacted to
dispose of sandblasting grit.

4.2 MINIMIZING OFFSITE VEHICLE TRACKING OF SEDIMENTS

Control offsite tracking of sediments from traffic at the construction site by using the
measures listed below:

¢ Construct a stabilized construction entrance and construction road;

e (lean paved streets adjacent to the site to remove any excess mud, dirt, or rock
tracked from the site; and

® Schedule deliveries or other traffic at a time when personnel are available to
provide cleanup if required.
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4.2.1 Construction Road Stabilization

A stabilized construction road shall be well drained so that water does not puddle or
flood the road during wet weather. The road will have a swale along one or both sides of
the road to collect and carry away runoff. Stabilized construction roads shall have a
layer of crushed stone or gravel to cover and protect the soil below from erosion.

A stabilized construction road shall be installed in a disturbed area where there will
be a high volume of construction traffic expected. The construction road shall be
stabilized at the beginning of construction and maintained throughout construction.
Construction parking areas shall be stabilized as well as the roads. A stabilized
construction road shall not be located in a cut or fill area until after grading has been
performed.

Stabilized construction roads shall be built to conform to the site grades. They shall
be designed such that the side slopes and road grades are not excessively steep.
Construction roads shall not be constructed in areas which are wet, or on highly erodible
soils.

4.2.2 Stabilized Construction Entrance

A stabilized construction entrance shall be constructed with filter fabric and stone
and shall be installed before construction begins at every point where traffic leaves a
disturbed area. Stabilized construction entrances shall be installed at the locations where
the construction traffic enters an existing paved road; however, a stabilized construction
entrance shall not be installed over existing pavement. Where the construction will
require a permanent access road or driveway, a stabilized construction entrance shall be
installed in this location prior to the permanent pavement.

Stabilized construction entrances shall be sized such that the largest construction
vehicle will fit in the entrance. If a large amount of traffic is expected at an entrance, the
stabilized construction entrance shall be wide enough to accommodate two vehicles
across.

If the stabilized construction entrance has to cross a swale or stream, a stream
crossing shall be provided.

Stone used for the construction entrance shall be large enough to prevent being
tracked off site by the vehicle traffic. Sharp edged stone shall not be used.

If vehicles will be turning onto the paved road or drive from the stabilized
construction entrance, an apron shall be provided so that vehicles do not leave the
stabilized construction entrance before they leave the site.

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

4-4

HNAAOONGUIDES-4.WW2



4.2.3

Maintenance and Repair Areas

Designate a specific area within the construction site for equipment maintenance and

repair.

4.3 SANITARY/WASTE DISPOSAL

Contact RAFB or its designated representative for Base regulations concerning
sanitary waste disposal at construction sites.

44 MATERIAL MANAGEMENT

Storage and disposal methods of construction site materials shall comply with RAFB
"Hazardous Waste Management Plan." The following are materials commonly found on
a construction site. A material inventory list of materials stored onsite shall include these
for risk assessment (if present):

Pesticides;

Petroleum products;

Fertilizers and detergents (nutrients);
Construction chemicals;

Other pollutants; and

Hazardous products (also see Hazardous Products Section 4.1.2).

The types of information to be considered when identifying risks include:

44.1

What types of materials are stored onsite?

How long will the materials be stored before use?
Are materials stored in excess quantities?

How are the materials stored and distributed?

How can potential storm water contact be avoided?

Pesticides

The steps that should be taken to reduce the risks of using pesticides include the
following:

Handle the materials as infrequently as possible;
Pesticide applicators shall be certified prior to application; and

Observe all applicable Federal, State, and local regulations when using,
handling, or disposing of these materials.

The management practices used to reduce the amounts of pesticides that could
contact storm water include the following:
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4.4.2

Store pesticides in a dry covered area;

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

Have measures onsite to contain and clean up spills of pesticies; and

Strictly follow recommended application rates and recommended application

methods, (i.e., only apply the amounts necessary for the job).

Petroleum Products

Qil, fuel line, lubricants, and asphaltic substances such as paving materials are
considered petroleum products. These materials shall be handled carefully to minimize
their exposure to storm water.

Petroleum products usually occur in the two site areas listed below:

Areas where road construction is occurring; and

Vehicle storage areas or areas of onsite fueling or equipment maintenance.

These following practices will help to reduce the risks in using petroleum products: '

4.4.3

Have equipment to contain and clean up petroleum spills in fuel storage areas;

Have equipment to contain and clean up petroleum spills on board maintenance
and fueling vehicles;

Store petroleum products and fuel vehicles in covered areas where possible, and
construct dikes to contain any spills;

All temporary fuel storage shall be diked to contain spills;
Contain and clean up petroleum spills immediately;

Perform preventive maintenance for onsite equipment (e.g., check for and repair
fuel or oil leaks in construction vehicles on a regular basis.); and

Apply asphaltic substances according to manufacturers' instructions.

Fertilizers/Detergents

The steps that can be taken to reduce the risks of nutrient pollution include:

Limit the application of fertilizers to the minimum area and the minimum
recommended amounts;

Reduce exposure of nutrients to storm water runoff by working the fertilizer
deep into the soil (depth of 4 to 6 inches) instead of allowing it to remain on the
surface;

Apply fertilizer more frequently, but at lower application rates;

Limit hydroseeding where lime and fertilizers are applied to the ground surface
in one application;

4-6
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¢ Limit the use of detergents onsite; washwater containing detergents should not
be discharged in the storm water system;

¢ Implement erosion and sediment control to reduce the amount of fertilizers that
leave the site; and

e Apply fertilizer and use detergents only in the recommended manner and only in
recommended amounts.

4.4.4 Hazardous Products

As discussed in Section 4.1.2, hazardous materials include (but are not limited to)
paints, acids for cleaning masonry surfaces, cleaning solvents, chemical additives used
for soil stabilization, and concrete curing compounds.

Most problem situations involving hazardous materials and other pollutants are the
result of carelessness. The practices listed below will help to avoid pollution of storm
water by these materials.

e Have equipment to contain and clean up spills of hazardous materials in the
areas where these materials are stored or used;

¢ Contain and clean up spills immediately after they occur; and

e Keep materials in a dry covered area.

4.5 SPILLS

Spill control and response methods shall comply with RAFB "Hazardous Waste
Management Plan." A spill control plan shall be prepared which will include measures
to:

e  Stop the source of the spill;

¢  Contain the spill;

e Clean up the spill;

e Dispose of materials contaminated by the spill; and

¢ Identify and train personnel responsible for spill prevention and control.
The following measures shall be addressed in the spill prevention and response plan.

e Store and handle materials to prevent spills:
- Tightly seal containers;
- Clearly label all containers; and
- Stack containers neatly and securely.

e Reduce storm water contact if there is a spill:

- Clearly post cleanup procedures;
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- Have cleanup materials readily available;
- Contain any liquid;

- Stop the source of the spill; and

- Cover spill with absorbent material.

Dispose of contaminated materials according to manufacturer's instructions or
according to RAFB "Hazardous Waste Management Plan."

Identify personnel responsible for responding to a spill of toxic or hazardous
materials:

- Provide personnel spill response training; and
- Post names of spill response personnel.
Keep the spill area well ventilated;

Use a private firm, if necessary, that specializes in spill cleanup.

4.6 CONTROL OF ALLOWABLE NON-STORM WATER

DISCHARGES

NPDES storm water permits for construction activities include a prohibition against
non-storm water discharges. All discharges covered by the permit shall be composed
entirely of storm water. However, some non-storm water discharges, when combined
with stormwater discharges, may be authorized by the permit. These exemptions may be
allowed provided they are addressed in the SWPPP for the site. The following is a list of
non-storm water discharges which are generally permitted.

Discharges from fire fighting activities;

Fire hydrant flushings;

Potable water sources (including waterline flushings);

Uncontaminated groundwater (including dewatering groundwater infiltration);

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

Springs, riparian habitats, and wetlands;
Irrigation water;
Exterior building washdown which does not use detergents or other compounds;

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

Air conditioning condensate.

Common construction activity discharges that fall under the allowable non-storm
water discharges include the following:
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Waterline flushings from the disinfection of newly installed potable water
piping systems (provided chlorine levels meet regulatory requirements);

Irrigation water discharged during seeding and planting practices;

New construction exterior building washdown which does not use detergents or
other compounds;

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

Uncontaminated groundwater from dewatering of excavated areas.

There are three choices for handling non-storm water discharges which are not
permitted:

Eliminate the source of the discharge;
Apply for a separate permit for the discharge; or

Direct the discharge to a sanitary or industrial sewer system. (Note: Check with
RAFB EM (912-926-9777) to see if discharge of the material in question into
the sanitary or industrial sewer is allowed).

The allowable non-storm water discharges should be identified in the SWPPP. For
each of the discharges, practices or controls that will be used to prevent pollution from
these discharges shall be described in detail.

The following general practices shall be considered:

Downslope site sedimentation and erosion controls shall be in place prior to the
discharge;

Discharges with sediment loads shall be discharged so that sediment pollution is
minimized; these discharges include dewatering operation discharges and
discharges from sediment traps and basins.

Discharges shall be directed only to areas that are stabilized to minimize erosion
(e.g., buffer zones, vegetated filter strips, inlet and outlet protection, level
spreaders, etc.); discharges of non-storm water shall not flow onto disturbed
areas.

Discharges with sediment shall be directed to pass through a sediment filtering
device. Sediment filtering devices include sediment traps, basins, silt fences, vegetated
filter strips, sump pits, or sediment tanks.

4.6.1

Dewatering

Dewatering shall be used during construction to remove accumulated water and
sediments from sediment traps and basins to ensure their effectiveness throughout the
entire project. At the end of the project, dewatering of sediment traps and basins is
appropriate prior to removing the last sediment control measures. Water remaining in

4-9

HMAOONGUIDES-4.WW2



excavated areas shall be eliminated by dewatering so that construction can proceed on
schedule.

Dewatering discharges usually have a very high sediment content; therefore,
sediment control should be provided before the discharge enters a receiving water.
Sediment traps and basins shall be used to remove sediment from dewatering of
excavation areas.

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

e A sump pit - discussed in detail in Section 4.6.2;

e A floating suction hose which allows clean water at the surface to be pumped
out before the hose sinks low enough to pick up sediment-laden water; and

e A standpipe attached to the base of the sediment basin riser with slits to control
inflow and wrapped with filter fabric to filter sediments.

4.6.2 Sump Pit

A sump pit may be used to dewater a sediment trap or basin, or it may be used
during construction when water collects in an excavation. The number of sump pits and
their location will depend on the individual site and any State or local requirements. The
standpipe shall have holes to allow water to flow in and shall be extended at least a foot
over the top of the pit. If the sump pit is to discharge directly into a receiving water, the
standpipe shall be wrapped in filter fabric before the pit is backfilled with stone.
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SECTION 5§
MAINTENANCE AND INSPECTION

This section discusses the general maintenance and inspection for proper
implementation of the SWPPP.

Inspect and maintain the disturbed areas of the site, areas of material storage, and the
erosion and sediment controls identified in the SWPPP. These measures may include
(but are not limited to) any of the following:

e Seeded areas (permanent or temporary);
e  Mulched areas;

e  Areas stabilized with geotextiles;

e Sod stabilized areas;

e  Silt fences;

e  Earth dikes;

e  Brush barriers;

e Drainage swales;

e Sediment traps;

e  Subsurface drains;

e  Pipe slope drains;

e Level spreaders;

e  Storm drain inlet protection measures;
¢ Rock outlet protection;

¢ Reinforced soil retaining systems;

¢  (Gabions; and

e Sediment basins.

Inspect and maintain the pollution prevention measures on the construction site as
long as a portion of the site remains disturbed.

Appendix A includes a sample maintenance and inspection plan. The maintenance
and inspection plan shall accomplish the following:

e Identify all of the areas/measures that will be inspected and maintained;
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e Provide an inspection schedule for each area/measure;
» List the typical maintenance procedures for each measure;

* Describe the procedure to follow if additional repair is required, e.g., who will
be responsible or whom to call;

¢ Provide forms and instructions for record keeping practices;
e List the names of personnel assigned to each task; and

* Indicate what training employees will need to be able to do the job.

5.1 INSPECTION

Inspections shall be made by the operator at 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 shall 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.

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 runoff from the site. Erosion and sediment control measures identified in the SWPPP
must be observed to ensure that they are operating correctly. Appendix B identifies
minimum requirements for measures used. Observations can be made during wet or dry
weather conditions. Where discharge locations or points are accessible, they must be
inspected to ascertain whether erosion control measures are effective in preventing
significant impacts to receiving waters. This can be done by inspecting the receiving
water to see whether any signs of erosion or sediment are associated with the discharge
location. Locations where vehicles exit the site shall 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 SWPPP shall be revised as soon as possible after an
inspection that reveals inadequacies. The inspection and plan review process shall
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 SWPPP, and actions taken shall be
retained as part of the SWPPP for at least three years after the date of inspection. The
report must be signed by a principal of the operator.

5.2 MAINTENANCE

Maintenance includes those procedures used to maintain vegetation, erosion and
sediment control measures, and other protective measures identified in the site plan.
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Maintenance shall be performed either on a interval specified in the SWPPP or when
the inspection finds that it is necessary for the measure to be effective. For example, if
an inspector found that sediment had accumulated in a sediment trap to the depth of one
half of its storage depth, the inspector should request that the accumulated sediment be
removed from the trap. Appropriate maintenance practices for erosion and sediment
controls are discussed in Appendix B.

5.3 RECORDKEEPING

Inspection and maintenance forms shall be prepared prior to the start of the
construction activity. The inspection forms shall be specific to the construction project
and the SWPPP. The forms shall list each of the measures to be inspected on the site.
The form shall include blanks for the inspector to fill in: the inspector's name, the date
of inspection, the condition of the measure/area inspected, maintenance or repair
performed and any changes which should be made to the SWPPP to control or eliminate
pollution of storm water (See Appendix A for a sample format). The completed
inspection form shall be inserted into an appendix of the SWPPP.,

5.4 TRAINING

Training programs in sediment and erosion control shall be provided for inspection
personnel. The inspector shall also have detailed knowledge about the site's SWPPP
including the following portions:

¢ The location and type of control measures;

®  The construction requirements for the control measures;

*  Maintenance procedures for each of the control measures;
e  Spill prevention and cleanup measures; and

* Inspection and maintenance recordkeeping requirements.
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SECTION 6
STORM WATER MANAGEMENT CONTROLS

The SWPPP shall also address 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. 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.

The SWPPP 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. They are not responsible for maintenance
after storm water discharges associated with industrial activity due to construction
activities have been eliminated from the site.

These measures may include:

e storm water detention structures (including wet ponds);
e  storm water retention structures;
o flow attenuation by use of open vegetated swales and natural depressions;

e 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 measures to control pollution where flows exceed predevelopment levels.

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).

6-1

HMNAAOODGUIDENS-6. WW2



APPENDIX A
EXAMPLE OF A SWPPP
FOR CONSTRUCTION ACTIVITIES
AND
AN EROSION AND SEDIMENT CONTROL PLAN



HOMERVILLE APARTMENTS
CONSTRUCTION POLLUTION PREVENTION PLAN

EXAMPLE 1

SITE DESCRIPTION

Project Name and Homerville Apartments Owner Name and - | Quality Associates
Location: {Latitude, 21 Broadview Avenue Address: 071 11 Main Street

Longitude, or Address) | Center City, ANY STATE E R Center City, ANY STATE
S 00000 00000 ' '

Description: {Purpose
and Types of Soil -
Disturbing Activities) -

This project will consist of three low-rise, attached apartment buildings with adjacent parking facilities. -

Soil disturbing activities will include: clearing and grubbing; installing a stabilized construction entrance,
perimeter, and other erosion and sediment controls; grading; excavation for the sedimentation pond, storm
sewaer, utilities, and building foundations; construction of curb and gutter, road, and parking areas; and
preparation for final planting and seeding.

Runoff Coefficient: | The final cosefficient of runoff for the site will be ¢ = 0.5.

Site A The site is approximately 11.0 acres of which 3.8 acres will be disturbed by
R e L construction activities.
Sequence of Major Activities = 0o o

The order of activities will be as follows:

1. Install stabilized construction entrance 9. Apply stone to parking area and road

2. Clear and grub for earth dike and sediment basin 10. Construct apartment buildings

3. Install earth dike 11. Complete grading and install permanent.

4. Construct sedimentation basin seeding and plantings

5. Continue clearing and grading 12. Complete final paving

6. Pile topsail 13. Remove accumulated sediment from basin.

7. Stabilize denuded areas and stockpiles within 14 14. When all construction activity is complete and
days of last construction activity in that area the site is stabilized, remove earth dike and

8. Install utilities, storm sewer, curb and gutter reseed any areas disturbed by their removal.

The entire site will drain into Rocky Creek which is approximately one hundred
yards from the site.

Name of Receiving * ~

senies o Erosion and Sediment Controls

R cosste o Seabilization Practices S
Temporary Stabilization - Top soil stock piles and disturbed portions of the site where construction activity
temporarily ceases for at least 21 days will be stabilized with temporary seed and muich no later than 14 days
from the last construction activity in that area. The temporary seed shall be Rye (grain) applied at the rate of
120 pounds per acre. Prior to seeding, 2,000 pounds of ground agricultural limestone and 1,000 pounds of
10-10-10 fertilizer shall be applied to each acre to be stabilized. After seeding, each area shall be mulched
with 4,000 pounds per acre of straw. The straw muich is to be tacked into place by a disk with blades set .
nearly straight. Areas of the site which are to be paved will be temporarily stabilized by applying geotextile
and stone sub-base until bituminous pavement can be applied. ’

Permanent Stabilization - Disturbed portions of the site where construction activities permanently ceases shall
be stabilized with permanent seed no later than 14 days after the last construction activity. The permanent
seed mix shall consist of 80 Ibs/acre tall fescue, and 40 Ibs/acre kobe lespedeza. Prior to seeding, 4,000
pounds of ground agricultural limestone and 2,000 pounds of 10-10-10 fertilizer shall be applied to sach acre
to be stabilized. After seeding, each area shall be muiched with 4,000 pounds per acre of straw. The straw
mulch is to be tacked into place by a disk with blades set nearly straight. :



CONTROLS (Continued) ’ .

- Structural Practices

Earth Dike - will be constructed along the uphill perimeter (north) of the site. A portion of the dike will divert
“inon around the construction site. The remaining portion of the dike will collect runoff from the disturbed
-ea and direct the runoff to the sediment basin. :

Sediment Basin - will be constructed at the common drainage location on the south side of the construction
site. The basin will be formed by constructing an embankment across an existing gully and excavating a
storage pond with a volume of 36,000 cubic feet (0.82) acre feet. The basin will drain through a corrugated
metal riser and outlet pipe to a rip rap outlet apron. Once construction activities are nearly complete, the
accumulated sediment will be removed from the basin.

Storm Water Management R R

Storm water drainage will be provided by curb and gutter, storm sewer and catch basin, for the developed
areas. The areas which are not developed will be graded at less that 0.5:1 and have permanent seeding or
plantings. Two acres of the site will remain untouched and in its natural state. When construction is complete
the entire site will drain to a wet detention basin. The wet detention basin will be in the location of the
temporary sediment basin. When upslope areas are stabilized, the accumulated sediment will be removed from
the sediment basin, and the areas on the sides of the basin will be planted with vegetation. The wet detention
pond is designed with a permanent pool volume of 0.82 {acre-feet). This is equivalent to one inch of runoff for
the entire drainage area. It is expected that this wet detention pond design will result in an 80 percent removal
of total suspended solids from the site's storm water runoff. The pond has been designed by a professional
engineer to keep peak flow rates from the two and ten year/24 hour storms at their pre-development rates.
The outlet of the detention basin will be stabilized by a riprap apron. '

“OTHER CONTROLS -

Waste Disposal:

Waste Materials

All waste materials will be collected and stored in a securely lidded metal dumpster rented from the ADF Wasts
*Aanagement Company, which is a licensed solid waste management company in Center City. The dumpster
ill meet all local Center City and any State solid waste management regulations. All trash and construction
debris from the site will be deposited in the dumpster. The dumpster will be emptied a minimum of twice per
week or more often if necessary, and the trash will be hauled to the Center City Dump. No construction waste
materials will be buried onsite. All personne! will be instructed regarding the correct procedure for waste
disposal. Notices stating these practices will be posted in the office trailer and Mr. Doe, the individual who
manages the day-to-day site operations, will be responsible for seeing that these procedures are followed.

Hazardous Waste

All hazardous waste materials will be disposed of in the manner specified by local or State regulation or by the
manufacturer. Site personnel will be instructed in these practices and Mr. Doe, the individual who manages
day-to-day site operations, will be responsible for seeing that these practices are followed.

Sanitary Waste

All sanitary waste will be collected from the portable units a minimum of three times per week by the TIDEE
Company, a licensed Center City sanitary waste management contractor, as required by local regulation.

Offsite Vehicls Tracking: |

A stabilized construction entrance has been provided to help reduce vehicle tracking of sediments. The paved
street adjacent to the site entrance will be swept daily to remove any excess mud, dirt or rock tracked from the
site. Dump trucks hauling material from the construction site will be covered with a tarpaulin.



TIMING OF CONTROLS/MEASURES : L

As indicated in the Sequence of Major Activities, the earth dike, stabilized construction entrance and sediment
basin will be constructed prior to clearing or grading of any other portions of ths site. Areas where’
construction activity temporarily ceases for more than 21 days will be stabilized with a temporary seed and
mulch within 14 days of the last disturbance. Once construction activity ceases permanently in an area, that
area will be stabilized with permanent seed and mulch. After the entire site is stabilized, the accumulated
sediment will be removed from the trap and the earth dike will be removed.

CERTIFICATION OF COMPLIANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS % v

The storm water pollution prevention plan reflects Center City requirements for storm watér management and
erosion and sediment control, as established in Center City ordinance 5-188. To ensure complnance, this plan
was prepared in accordance with the Center r r Management, Erosi n i

Handbook, published by the Center City Department of Planning, Storm Water Management Section. There ars
no other applicable State or Federal requirements for sediment and erosion site plans {(or permtts) or storm
water management site plans {or permits).

MAINTENANCE/INSPECTION PROCEDURES """"

Erosion and Sedument Contro! Inspection and Maintenance Practices i

These are the inspection and maintenance practices that will be used to maintain erosion and sedament
controls.

Less than one half of the site will be denuded at one time.

All control measures will be inspected at least once each week and following any storm event of 0.5
inches or greater.

All measures will be maintained in good working order; if a repair is necessary, it will be mmated within
24 hours of report.

Built up sediment will be removed from silt fence when it has reached one-third the height of the fenco.

Silt fence will be inspected for depth of sediment, tears, to see if the fabric is securely attached to the
fence posts, and to see that the fence posts are firmly in the ground.

The sediment basin will be inspected for depth of sediment, and built up sediment will be removed when
it reaches 10 percent of the design capacity or at the end of the job.

Diversion dike will be inspected and any breaches promptly repaired.

Temporary and permahent seeding and planting will be inspected for bare spots, washouts, and healthy
growth.

A maintenance mspectnon report will be made after each inspection. A copy of the report form to be
completed by the inspector is attached.

Mr. Doe, site supenntendent will select three individuals who will be responsnble for mspecbons
maintenance and repair activities, and filling out the inspection and maintenance report.

Personnel selected for inspection and maintenance responsibilities will receive training from Mr. Doe
They will be trained in all the inspection and maintenance practices necessary for keeping the erosion
and sediment controls used onsite in good working order.



i MAINTENANCE/INSPECTION PROCEDURES (Continued) 7 o

Non-Storm Water Discharges

I« is o:jxpected that the following non-storm water discharges will occur from the site during the construction
1

¢ Water from water line flushings.
* Pavement wash waters (where no spills or leaks of toxic or hazardous materials have occurred).
¢ Uncontaminated groundwater {from dewatering excavation).

All non-storm water discharges will be directed to the sediment basin prior to discharge.



INVENTORY FOR POLLUTION PREVENTION PLAN
The materials or substances listed below are expected to be present onsite during construction:

¢ Concrete o Fertilizers

¢ Detergents e Petroleum Based Products
¢ Paints (enamel and latex) ¢ Cleaning Solvents

o Metal Studs * Wood

¢ Concrete o Masonry Block

e Tar ¢ Roofing Shingles.

" SPILLPREVENTION = =

Matarial Managsment Practices

The following are the material management practices that will be used to reduce the risk of
spills or other accidental exposure of materials and substances to storm water runoff.

Good Housekesping: |

The following good housekeeping practices will be followed onsite during the construction
project. .

o An effort will be made to store only enough product required to do the job

o All materials stored onsite will be stored in a neat, orderly manner in their appropriate
containers and, if possible, under a roof or other enclosure :

¢ Products will be kept in their original containers with the original manufacturer’s label
e Substances will not be mixed with one another unless recommended by the manuf.acturer'
e Whenever possible, all of a product will be used up before disposing of the container
e Manufacturers’ recommendations for proper use and disposal will be followed

e The site superintendent will inspect daily to ensure proper use and disposal of materials
onsite.

Hazardous Products: J

These practices are used to reduce the risks associated with hazardous materials.
o Products will be kept in original containers unless they are not resealable

e QOriginal labels and material safety data will be retained; they contain important product
information v

o If surplus product must be disposed of, manufacturers’ or local and State recommended
methods for proper disposal will be followed.



. SPILL PREVENTION (Continued) '

“ Product Spaecific Practices
The following product specific practices will be followed onsite:

Pstroleum Products: 1

All onsite vehicles will be monitored for leaks and receive regular preventive maintenance to
reduce the chance of leakage. Petroleum products will be stored in tightly sealed containers
which are clearly labeled. Any asphalt substances used onsite will be applied according to the
manufacturer’s recommendations.

Fertilizers: ]

Fertilizers used will be applied only in the minimum amounts recommended by the
manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to storm
water. Storage will be in a covered shed. The contents of any partially used bags of fertilizer
will be transferred to a sealable plastic bin to avoid spills.

All containers will be tightly sealed and stored when not required for use. Excess paint will not
be discharged to the storm sewer system but will be properly disposed of according to
manufacturers’ instructions or State and local regulations.

Concrete Trucks: ]

Concrete trucks will not be allowed to wash out or discharge surplus concrete or drum wash
water on the site.

Spill Control Practices

In addition to the good housekeeping and material management practices discussed in the
previous sections of this plan, the following practices will be followed for spill prevention and
cleanup: .

* Manufacturers’ recommended methods for spill cleanup will be clearly poéted and sit
personnel will be made aware of the procedures and the location of the information and
cleanup supplies.

Materials and equipment necessary for spill cleanup will be kept in the material storage area
onsite. Equipment ; .d materials will include but not be limited to brooms, dust pans, mops,
rags, gloves, goggles, kitty litter, sand, sawdust, and plastic and metal trash containers
specifically for this purpose.

¢ All spills will be cleaned up immediately after discovery.

* The spill area will be kept well ventilated and personne! will wear appropriate protective
clothing to prevent injury from contact with a hazardous substance. :

* Spills of toxic or hazardous material will be reported to the appropriate State or local
government agency, regardless of the size.

* The spill prevention plan will be adjusted to include measures to prevent this type of spill
from reoccurring and how to clean up the spill if there is another one. A description of the
spill, what caused it, and the cleanup measures will also be included. :

e Mr. Doe, the site superintendent responsible for the day-to-day site operations, will be the
spill prevention and cleanup coordinator. He will designate at least three other site personnel
who will receive spill prevention and cleanup training. These individuals will each become
responsible for a particular phase of prevention and cleanup. The names of responsible spill
personnel will be posted in the material storage area and in the office trailer onsite.
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POLLUTION PREVENTION PLAN CERTIFICATION =

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

Signed:
John R. Quality,
President
Quality Associates

Date:

.= CONTRACTOR'S CERTIFICATION

I certify under penalty of law that | 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.

G Signatura : For i :géf.::"’j:“; . o B Resm‘b;e for: T

Center City Const., Inc. Genera! Contractor

- v»seph Contractor, President 21 Elm Street '
Center City, Any State 00000

Date: {123) 399-8765
Green Grass, Inc. Temporary and Permanent

John Planter 4233 Center Road Stabilization

Vice President of Construction Outerville, Any State 00001
{123) 823-5678

Date:
Dirt Movers, Inc. Stabilized Construction Entrance,

Jim Kay, President 523 Lincoln Ave. Earth Dikes, Sediment Basin
Outerville, Any State 00001

Date: {123) 823-8921




HOMERVILLE APARTMENTS
STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

TO BE COMPLETED EVERY 7 DAYS AND WITHIN 24 HOURS OF
A RAINFALL EVENT OF 0.5 INCHES OR MORE

INSPECTOR: DATE:
INSPECTOR’'S QUALIFICATIONS:

DAYS SINCE LAST RAINFALL: AMOUNT OF LAST RAINFALL

INCHES

STABILIZATION MEASURES

- — PR
DATE SINCE | DATE OF STABILIZED? | STABILIZED
LAST NEXT (YES/NO) WITH '
DISTURBED DISTURBANCE

CONDITION

PRKNG. 2

GRASS 1

GRASS 2

STABILIZATION REQUIRED:

TO BE PERFORMED BY: ON OR BEFORE:




HOMERVILLE APARTMENTS
STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

STRUCTURAL CONTROLS

DATE:
EARTH DIKE:
T0 4 IS DIKE STABILIZED? | IS THERE EVIDENCE
OF WASHOUT OR
OVER-TOPPING?
BUILDING B STABILIZED
. CONSTRUCTION
ENTRANCE
STABILIZED SEDIMENT BASIN
CONSTRUCTION
ENTRANCE
BUILDING B SEDIMENT BASIN

MAINTENANCE REQUIRED FOR EARTH DIKE:

TO BE PERFORMED BY: ON OR BEFORE:_-



HOMERVILLE APARTMENTS
STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM

SEDIMENT BASIN:

DEPTH OF CONDITION OF ANY EVIDENCE OF CONDITION OF
SEDIMENT IN BASIN | BASIN SIDE SLOPES | OVERTOPPING OF OUTFALL FROM
THE EMBANKMENT? | SEDIMENT BASIN

L I __

MAINTENANCE REQUIRED FOR SEDIMENT BASIN:

TO BE PERFORMED BY: ON OR BEFORE:

OTHER CONTROLS

STABILIZED CONSTRUCTION ENTRANCE:

DOES MUCH .rlS THE GRAVEL DOES ALL TRAFFIC IS THE CULVERT
SEDIMENT GET CLEAN OR IS IT USE THE STABILIZED | BENEATH THE
TRACKED ON TO FILLED WITH ENTRANCE TO ENTRANCE

ROAD? SEDIMENT? LEAVE THE SITE? WORKING?

L |

MAINTENANCE REQUIRED FOR STABILIZED CONSTRUCTION ENTRANCE:

TO BE PERFORMEDBY: ___ ' ON OR BEFORE:




VLYo APARTMENTS
STORM WATER POLLUTION PREVENTION PLAN
INSPECTION AND MAINTENANCE REPORT FORM
CHANGES REQUIRED TO THE POLLUTION PREVENTION PLAN: '

REASONS FOR CHANGES:

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

SIGNATURE: DATE:




EXAMPLE 2

NARRATIVE DESCRIPTION OF AN
EROSION AND SEDIMENT CONTROL PLAN

(Fictional)

DESCRIPTION: Phase | of this proposed development is located on Hwy. 76,1.2 miles west of Lexington, Georgia,
and contains 21.34 acres. This area will be developed for use as a public school facility. Improvements will consist of
a28,800-square-foot school building, a 13,500-square-foot gymnasium, .88 acres of parking, a football field, a one acre
playground, and service roads. Phase Il, which comprises approximately 83.7 acres, will contain single family
residences and will be developed at a later date.

ZONING: The present zoning classification of Phase | is Office-Institutional (O-1). (See zoning sketch of drawing
Number 1 for zoning classifications of adjacent properties.)

DATES OF CONSTRUCTION: Initial construction was scheduled to begin April 1,1991. Finai stabilization was
accomplished before May 15,1992,

SOILS, TOPOGRAPHIC AND DRAINAGE INFORMATION: (For soils, topographic and drainage information, see
drawing Number 1.)

VEGETATION: (For a description of existing vegetation, see drawing Number 1.) All marketable timber. will be
salvaged. Top soil will be salvaged, stockpiled and spread on areas to be vegetated. Trees outside of the clearing line
will be protected from damage by appropriate markings. (See drawing Number 1 for clearing information and vegetative
plan.) Supplemental vegetation will be established. ,

BUFFER REQUIREMENTS: Anundisturbed natural vegetative buffer of 25 feet measured from the stream banks (100
feet measured horizontally, adjacent to trout streams) shall normally be retained adjacent to any state waters except
where otherwise required by Part 6 of Article 5 of Chapter 5 of this title, the “Metropolitan River Protection Act,” or by
the department pursuant to Code Section 12-2-8, or when the economic use and the contour of the land require a
different buffer subject to the division’s approval, or where a drainage structure must be constructed, provided that
adequate erosion control measures are incorporated in the project plans and specifications are implemented.

EROSION CONTROL PROGRAM: Clearing will be kept to an absolute minimum. Vegetation and muich will be applied
to applicable areas immediately after grading is completed. Gravel will be applied to parking areas and roadways as
soon as grading is completed. Land-disturbing will be scheduled to limit exposure of bare soils to erosive elements.
Storm water management structures will be employed to prevent erosion in areas of concentrated water flows. Erosion
at the exits of all stormwater structures will be prevented by the installation of storm drain outlet protection devices.

SEDIMENT CONTROL PROGRAM: Sediment control will be accomplished by the installation of two sediment basins,
approximately 550 linear feet of sediment fences and 375 feet of temporary brush barmiers. Diversions will be installed
to divert sediment laden runoff into the sediment basins and to protect cut and fill slopes from erosive water flow. A
temporary construction exit will be employed to prevent the transport of sediment from the site by vehicular traffic.

STANDARDS AND SPECIFICATIONS: All designs will conform to and all work will be performed in accordance with

the Standards and Specifications of the publication entitled “Manual for Erosion and Sediment Control in Georgia."
(See attached calculations).

GasweCC 313



SAFETY PROTECTION: Construction activities will be performed in compliance with all applicable laws, rules and
regulations. Sediment basin number H, which will be converted to a storm water detention structure, will be posted and
fenced to exclude children.

MAINTENANCE PROGRAM: Sediment and erosion control measures will be inspected daily. Any damages observed
will be repaired by the end of that day. Cleanout of sediment control structures will be accomplished in accordance with
the specifications and sediment disposal accomplished by spreading on the site. Sediment basins and barriers will
remain in place until sediment contributing areas are stabilized. The sedimentbasin, sediment fences, and the barriers
will then be removed and the areas occupied by these structures vegetated. Sediment from the detention basin will be
removed and this basin converted to a storm water detention structure. Guidelines for the maintenance of established
vegetation will be provided to the owner when all disturbed areas are stabilized.

FLOOD DAMAGE PREVENTION: Land-disturbing activities shall not be conducted within the 100-year flood plain
unless compliance with any applicable local flood plain management ordinance is demonstrated or flood storage
compensation for flood waters is provided or such construction is in compliance with the Federal Emergency
Management Agency regulations.

24-HOUR CONTACT PERSON: The telephone number of a person responsible for the project’s erosion and sediment
control program must be provided.

Gaswce 3-14
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APPENDIX B
STANDARDS AND SPECIFICATIONS
FOR LAND DISTURBING ACTIVITIES
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APPENDIX B
STANDARDS AND SPECIFICATIONS

STRUCTURAL PRACTICES
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Check Dam

P 1y

DEFINITION

Small temporary barrier, grade control structure,
or dam constructed across a swale, drainage ditch,
or areas of concentrated flow.

PURPOSE

To prevent erosion by reducing the velocity of
storm water in areas of concentrated flow.

CONDITIONS

This practice is applicable for use in small open
channels and is notto be used in a live stream. Specific
applications include:

1. Temporary or permanent swales or ditches in need
of protection during establishment of grass linings.

2. Temporary or permanent swales or ditches which,
due totheir short length of service or otherreasons,
cannot receive a pe.manent non-erodible lining for
an extended period of time.

3. Other locations where small localized erosion and
resulting sedimentation problems exist.

DESIGN CRITERIA

Formal design is not required. The following stan-
dards shall be used:
Drainage area: Not more than 5 acres.
Height: Center of check dam must be at least 9 inches
lower than outer edges. Dam height should be

GaSwCC

2 feet maximum measured to center of check dam.

Side slopes: 2:1 or flatter.

Spacing: Two or more check dams in series may be
required for drainage areas greater than one acre.
Maximum spacing between dams should be such
that the toe of the upstream dam is at the same
elevation as the top of the downstream dam. (See
Figure 6-1.1)

CONSTRUCTION SPECIFICATIONS

The following types of check dams are used for this
standard:
1. Stone check dams should be constructed of
graded size 2-10 inch stone. (See Figure 6-1.2). Me-
chanical or hand placement shall be required to insure
complete coverage of entire width of ditch or swale and
that center of dam is lower than edges.
2. Haybale check dams: Staked and embedded
haybales may be used as temporary check dams in
concentrated flow areas while vegetation is becoming
established. They should not be used where the drain-
age area exceeds 2 acres. Haybales should be embed-
ded a minimum of 4 inches. (See Figure 6-1.3).

MAINTENANCE

Periodicinspection and required maintenance must
be provided. Sediment should be removed when it
reaches a depth of one-half the original dam height or
before. Check dams must be removed at the comple-
tion of their useful life. After removal, the area beneath
the dam should be seeded and mulched immediately.
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n

The distance such that points
A and B are of equal elevation

SPACING BETWEEN CHECK DAMS

Figure 6-1.1

STONE CHECK DAM

24" maximum

l

|

24" maximum

GaSWCC

Figure 6-1.2

6-14



Polnts A should be higher than point 8

PROPER PLACEMENT OF STRAW BALE BARRIER IN DRAINAGE WAY

Binding Wire
or Twine

Fltered Runotf

Staked and Entrenched
Straw Bale

ML o
\

Sediment Laden

Nota: Embed hay bales a minimum of 4 inches.

CROSS-SECTION OF A PROPERLY INSTALLED STRAW BALE

GaSWCC

Figure 6-1.3
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Channel Stabilization

DEFINITION

Improving, constructing or stabilizing an open chan-
nel for water conveyance.

PURPOSE

Open channels are constructed or stabilized to be
non-erosive and provide adequate capacity for flood
water, drainage, other water management practices, or
any combination thereof.

CONDITIONS

This standard applies to the improvement, con-
struction or stabilization of open channels and existing
streams or ditches with drainage areas less than one
square mile.

An adequate outlet for the modified channel length
must be available for discharge by gravity flow. Con-
struction or other improvements of the channel should
not adversely affect the environmental integrity of the
area and must not cause significant erosion upstream
or flooding and/or sediment deposition downstream.

DESIGN CRITERIA

Planning
The alignment and design of channels shall give
careful consideration to the preservation of valuable
fish and wildlife habitat and trees of significant value for
wildlife food or shelter or for aesthetic purposes.
Where channel construction will adversely affect

GaSwcCC

significant fish or wildlife habitat, mitigation measures
should be included in the plan. Mitigation measures
may include pools, riffles, flats, cascades or other
similar provisions.

As many trees as possible are to be left inside
channel rights-of-way considering the requirements of
construction, operation, and maintenance.

Unusually large or beautiful trees shall be saved.

Realignment

The realignment of channels shall be kept to an
absolute minimum and should be permitted only to
correct an adverse environmental condition.

Channel Capacity

The capacity for open channels shall be deter-
mined by procedures applicable to the purposes to be
served.

Hydraulic Requirements

Manning's formula shall be used to determine
velocities in channels.

The “n” values for use in this formula shall be
estimated using currently accepted guides along with
knowledge and experience regarding the conditions.

Acceptable guides can be found in hydrology text-
books.

Channel Cross Section

The required channel cross section and grade are
determined by the design capacity, the materials in
which the channel is to be constructed, and the require-
ments for maintenance. A minimum depth may be
required to provide adequate outlets for subsurface
drains and tributary channels.

Channel Stability
All channel construction, improvement and modi-

fication shall be in accord with a design expected to

result in a stable channel which can be maintained.
Characteristics of a stable channel are:

1. It neither aggrades nor degrades beyond tolerable
limits.

2. Thechannel banks do not erode to the extent that
the channel cross section is changed appreciably.

3. Excessive sediment bars do not develop.

4. Excessive erosion does not occur around culverts,
bridges or elsewhere.

5. Gullies do not form or enlarge due to the entry of
uncontrolled surface flow to the channel.

6. The determination of channel stability considers
“bankfull” flow. Bankfull flow is defined as flow in the
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channel which creates a water surface that is at or
nearnormal ground elevation for a significant length
of a channel reach. Excessive channel depth cre-
ated by cutting through high ground should not be
considered in determinations of bankfull flow.

CHANNEL LININGS AND STRUCTURAL
MEASURES:

Where channel velocities exceed safe velocities for
vegetated lining due to increased grade or a change in
channel cross section, or where durability of vegetative
lining is adversely affected by seasonal changes, chan-
nel linings of rock, concrete or other durable material
may be needed. Grade stabilization structures may
also be needed.

Channels may be stabilized by using one or more
of the following methods:

Rock Riprap Lining

Rock riprap shall be designed to resist displace-
ment when the channel is flowing at the bankfull dis-
charge or25-year frequency discharge whicheveris the
lesser.

Dumped and machine placed riprap should not be
installed on slopes steeper than 1-1/2 horizontal to 1
vertical.

A filter blanket of sand and/or gravel or geotextile
material shall be placed between the riprap and base
material. The filter blanket material shall be at least 6
inches thick with a gradation that is consistent with the
base material and the riprap.

Rock shall be dense, resistant to the action of air
and water, and suitable in all other respects for the
purpose intended. Rock shall be installed according to
riprap standards, Appendix C.

Concrete Lining

Concrete linings shall be  signed according to
currently accepted guides for structural and hydraulic
adequacy. They mustbe designed to carry the required
discharge and to withstand the loading imposed by site
conditions. Concrete linings should be considered for
all channel velocities exceeding 10 f/sec.

Grade Stabilization Structures

Grade stabilization structures are usedtoreduce or
prevent excessive erosion by reduction of velocities in
the watercourse or by providing structures that can
withstand and reduce the higher velocities.

They may be constructed of concrete, rock, ma-
sonry, steel, aluminum or treated wood.

These structures are constructed where the capa-
bility of earth and vegetative measures is exceeded in
the safe handling of water at permissible velocities,
where excessive grades or overall conditions are en-
countered or where water is to be lowered structurally
from one elevation to another. These structures should
generally be planned and installed along with or as a
part of other erosion control practices.

GaSWCC

The structures must be designed hydraulically to
adequately carry the channel discharge and structurally
to withstand loadings imposed by the site conditions.
The structure shall meet requirements of grade stabili-
zation structure, Gr.

INSTALLATION REQUIREMENTS

1. Where needed, all trees, brush, stumps and other
objectionable materials shall be removed so they
will not interfere with the construction or proper
functioning of the channel.

2. Where possible, trees will be left standing, and
stumps will not be removed.

3. Excavation shall be at the locations and grades
shown on the drawings.

4. Construction plans will specifically detail the loca-
tion and handling of spoils. Spoil material resulting
from clearing, grubbing and channel excavation
shall be disposed of in a manner which will:

a. not cause an increase in flood stage,

b. minimize overbank wash,

¢. not cause an adverse effect on the environ-
mental integrity of the area,

d. provide for the free flow of water between the
channel and flood plain unless the valley rout-
ing and water surface profile are based on
continuous dikes being installed,

e. leave the right-of-way in the best condition
feasible, and

f. improve the aesthetic appearance ofthe site to
the extent feasible.

5. Channel linings shall be established or installed
immediately after construction or as soon asweather
conditions permit.

6. Structures shall be installed according to lines and
grades shown on the plan. The foundation for
structures shall be cleared of all undesirable mate-
rials prior to the installation of the structures.

7. Materials used in construction shall be of perma-
nency commensurate with the design frequency
and life expectancy of the facility.

8. Earthfill, when used as a part ofthe structures, shall
be placed according tothe installation requirements
for sediment basin embankments.

9. Construction operations shall be carried out in such
a manner that erosion and air and water pollution
will be minimized. State and local laws concerning
pollution abatement shall be complied with.

10. Vegetation shall be established on all disturbed
areas immediately after construction, weather per-
mitting. If weather conditions cause a delay in
establishing vegetation, the area shall be mulkched
inaccordance withthe standard for mulching. Seed-
ing, fertilizing and mulching shall conform to the
standard forpermament vegetative cover. [f weather
conditions cause a delay in establishing vegetation,
the area shall be mulched in accordance with the
standards for mulching.
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11. All temporary access roads or travelways shall be
appropriately closed to exclude traffic.

12. Trees and other fallen natural vegetation not caus-
ing a deterrent to stream flow should be left for the
purpose of fish habitat.

13. Construction work in the stream should be done
after consultation with the State Game and Fish
Division of the Department of Natural Resources.
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Construction Exit

DEFINITION

A stone stabilized pad located at any point where
traffic willbe leaving a construction site to a public right-
of-way, street, alley, sidewalk or parking area.

PURPOSE

To reduce or eliminate the transport of mud from
the construction area onto public rights-of-way by
motor vehicles or by runoff.

CONDITIONS

This practice is applied at appropriate points of
construction egress. Geotextile underliners are re-
quired to stabilize and support the pad aggregates.

DESIGN CRITERIA

Aggregate size: Will be in accordance with National
Stone Association R-2 (1.5 to 3.5 inch stone).

Pad thickness: 6-inch minimum.

Pad width: At a minimum, should equal full width of all
points of vehicular egress, but not less than 20 feet
wide.

Washing: Wheels must be cleaned to remove mud
prior to entrance onto public rights-of-way. Whenwash-
ing is required, it shallbe done on an area stabilized with
crushed stone which drains into an approved sediment
trap or sediment basin.

Location: The exit shall be located or protected to
prevent sediment from leaving the site.

GasSwcCC
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Maintenance: The exit shall be maintained in a condi-
tion which will prevent tracking or flow of mud onto
public rights-of-way. This may require periodic top
dressingwith 1.5-3.5inch stone, as conditions demand,
andrepair and/or cleanoutof any structures usedto trap
sediment. All materials spilled, dropped, washed, or
tracked from vehicles or site onto roadways or into
storm drains must be removed immediately.
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Diversion

DEFINITION

A ridge of compacted soil, constructed above,
across or below a slope.

PURPOSE

Toreduce slope lengths, intercept storm runoff and
divert it to a stable outlet at a non-erosive velocity.

CONDITIONS

Diversions are applicable when:
1. Runoff from higher areas is or has potential for
damaging property, causing erosion, contributing to
pollution, flooding, interfering with or preventing the
establishment of vegetation on lower areas.
2. Surface and/or shallow subsurface flow is damag-
ing sloping upland.
3. Thelengthof slope needs to be reduced so that soil
loss will be reduced to a minimum.

This standard applies to temporary and permanent
diversions in developments involving land disturbing
activities.

DESIGN CRITERIA

Location

Diversion location shall be determined by consid-
ering outlet conditions, topography, land use, soil type,
length of slope, seep planes (when seepage is a
problem), and the development layout.

GaSwCC

Design of Parabolic Grass-Lined Diversions

The peak runoff storm frequency to be used is
shown in Table 6-4.1 . The channel must be designed
for capacity and stability. The capacity will be adequate
to carry the peak runoff of the design storm when the
grass is tall. The design for maximum permissible
velocity shall be based on the height of the plant when
mowed. Refer to Table 6-4.2 for the maximum permis-
sible velocity and retardance values for various types of
vegetative covers. Design Tables 6-4.3 and 6-4.4 pro-
vide capactties and velocities for a range of slopes and
retardances.

This approach provides a channel design having
capacity for tall unmowed grass with a velocity V2. The
velocity V1, for the mowed height, should never exceed
that shown in Table 6-4.2.

Use the following procedure to design a grasslined
channel based upon Table 6-4.3 or Table 6-4.4.

1. Determine the required channel capacity, Q (Peak
rate of runoff from the selected design storm).

2. Select an appropriate grass lining and note the
permissible velocity (V1 ) from Table 6-4.2.

3. Choose the appropriate sheet of Table 6-4.3 or
Table 6-4.4 for the channel slope. Using a velocity
not greater than the maximum permissible velocity
(V1) and the required capacity (Q), read the top
width (T) and the depth (D) for the correct parabolic
section. Note that for any given “Q” and channel
grade, there may be several choices of dimensions
that are within the maximum permissible velocity.

Design of Trapezoidal Grass-Lined Diversions

The peak runoff storm frequency to be used is
shown in Table 6-4.1. The design procedure, as de-
scribed above for parabolic grass-lined diversions, is
used with Tables 6-4.5 and 6-4.6.

Cross Section

The channel portion of the diversion may be para-
bolic or trapezoidal. The compacted ridge shall be
designed to have stable side slopes, which will not be
steeper than 2:1. The ridge shall be minimum width of
four feet at the design water elevation after settlement.
Ten percent shall be allowed for settlement.
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Table 6-4.1 Diversion Design Criteria

Diversion Land or Improvement Storm’ Minlmum

Type Protected Frequency Freeboard Top Width
Temporary Construction areas 10 vears .

Building sites y 0.3 4 feet

Landscaped, recreation 25 vears '

and similar areas. y 0.3 4 feet
Permanent

Dwellings, schools,

commercial bidgs., 50 years 0.5 4 feet

and similar installations.

' Use 24-hour storm duration

Outlets

Each diversion must have an adequate outlet. The
outlet may be a constructed or natural waterway, a
stabilized vegetated area or a stabilized open channel.
In all cases, the outlet must discharge in such a manner
as not to cause an erosion problem. Protected outlets
shallbe constructed and stabilized prior to construction
of the diversion.

Stabilization
Channels shall be stabilized in accordance with
ftem 5 of the construction specifications.

Roads and Utility Rights-of-Way

Diversions installed to divert water off a road or
right-of-way shall consist of a series of compacted
ridges of soil running diagonally across the road at
a 30° angle. Ridges are const~:ctad by excavating
a channel upstream for this type of diversion.

A detailed design is not required for this type of
diversion. The compacted ridge height shall be 8-12"
above the original road surface; the channel depth
shall be 8-12" below the original road surface.
Channel bottoms and ridge tops shall be smooth
enough to be crossed by vehicular traffic. The maxi-
mum spacing between diversions shall be as follows:

Distance Between

Road Grade Diversions
(Percent) (Feet)
1 400
2 250
5 125
10 80
15 60
20 50

Stable outlets shall be provided for each diversion.

GaSWCC

CONSTRUCTION SPECIFICATIONS

1.

All trees, brush, stumps, obstructions, and other
objectionable materal shall be removed and dis-
posed of so as not to interfere with the proper
functioning of the diversion.

The diversion shall be excavated or shapedto line,
grade, and cross section as required to meet the
criteria specified herein and free of irregularities
which will impede nomal flow.

All fills shall be machine compacted as needed to
prevent unequal settlement that would cause dam-
age in the completed diversion.

All earth removed and not needed in construction
shall be spread or disposed of so that it will not
interfere with the functioning of the diversion.
Stabilization

a. Vegetative Protection

i. Follow the appropriate standard and spec-
ification of this manual for disturbed area
stabilization for time of seeding, sprigging or
sodding, liming and fentilizing, and site and
seedbed preparation.

ii. Mulkching shallbe arequirement for all seeded
or sprigged channels and shallbe performed
at rates shown in Standard and Specifica-
tion Ds1-Disturbed Area Stabilization (With
Mulching Only).

ili. Temporary protection during establishment
should be provided when conditions permit
the use of temporary diversions or other
means to dispose of water.

b. Mechanical Vegetative Protection
Stone center diversions shall be stabilized with
riprap in accordance with the Riprap section of
Appendix C.

¢. Mechanical Protection
Paving shall be performed in accordance with
the Georgia Department of Transportation speci-
fications for paved ditches.
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GOOD STAND
FOR FOR o
CAPACITY STABILITY w2
AND V, AND V, s3>0
20F 0
S8Gnx
VEGETATIVE o . W _ 2204
COVER TYPE z E o =z Ea S0,
< - W < L a >
Q Foz g E2 w
< 3T o 3=
w a W a
o el (ol
BERMUDAGRASS B 12" D 26" 5
BAHIA Cc 612" D 26" 4
TALL FESCUE
GRASS MIXTURES! B 18" D 6" 4
SERICEA LESPEDEZA
WEEPING LOVEGRASS B 19" D 2-6" 3
STONE CENTER RIPRAP STONE SIZE CAN BE DETERMINED IN APPENDIX C.

Permissible Velocities and Retardances for Vegetated and Rock-Lined Waterways

Table 6-4.2

‘mixtures of Tall Fescue, Bahia, and/or Bermuda

NOTE: For planting instructions, refer to Disturbed Area Stabilization (With Permanent Vegetation) Ds3, page 6-167.

Diversions should be tailored to fit the conditions of a
particular field and local soil type(s). The velocities
should be kept as high as will be safe for the planned
type of cover and the expected maintenance. Table 6-
4.2 may be used as a guide in selecting design
velocities.

Size of Channel

After "Q" and the safe velocity have been deter-
mined, the required size of diversion channel can be
determined from Table 6-4.3 and 6-4.6, depending on
the shape of channel desired.

GaSWCC

Land slope must be taken into consideration when
choosing channel dimensions. On the steeper slopes,
narrow and deep channels may be required. On the
more gentle slopes, broad, shallow channels usually
are applicable. The wide, shallow section will be easier
to maintain.
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Temporary Downdrain
Structure

DEFINITION

A pipe used as a temporary structure to convey a
concentration of storm water down the face of cut or fill
slopes. ‘

PURPOSE

To safely conduct storm runoff from one elevation
to another without causing slope erosion.

CONDITIONS

Temporary downdrains are used on slopes where
a concentration of storm water would cause erosion
damages. These structures are removed once the
permanent water disposal system is installed.

DESIGN CRITERIA

(Formal design is generally not required.)

Placement: On undisturbed soil or well-compacted fill.
Diameter: Sufficient capacity required to convey the
maximum runoff expected during the life of the drain.
Downdrain Inlet and Outlet: Use a Tee or “L” inlet at
the top of the slope. Slope the entrance 1/2 per foot
toward the outlet. Thoroughly compact selected soil
around the inlet section to prevent the pipe from being
washed out by seepage or piping. Stabilize the outlet
section with a Tee outlet, rock riprap or other suitable
materials. See Figure 6-5.1.

Pipe: Design the slope drain using heavy-duty, flexible
materials such as non-perforated, corrugated plastic
pipe or specially designed flexible tubing. Use rein-

forced, hold-down grommets or stakes to anchor the
pipe atintervals notto exceed 10 feet withthe outlet end
securely fastened in place. The pipe must extend
beyond the toe of the slope.

CONSTRUCTION SPECIFICATIONS

Acommonfailure of slope drains is caused by water
saturating the soil and seeping along the pipe. This
creates voids from consolidation and piping and causes
washouts. Proper back-filling around and under the
pipe *haunches” with stable soil material and hand
compacting in 6-inch lifts to achieve firm contact be-
tween the pipe and the soil at all points will eliminate this
type of failure.

1. Place slope drains on undisturbed soil or well
compacted fill at locations and elevations shownon
the plans.

2. Slightly slope the section of pipe under the dike
toward its outlet.

3. Hand tamp the soil under and around the entrance
section in lifts not to exceed 6 inches.

4. Ensure that fill over the drain at the top of the slope
has minimum dimensions of 1.5 ft. depth, 4 fi. top
width, and 3:1 side slopes.

5. Ensure that all slope drain connections are water-
tight.

6. Ensure that all fill material is well-compacted. Se-
curely fasten the exposed section of the drain with
grommets or stakes spaced no more than 10 feet
apart.

7. Extend the drain beyond the toe of the slope and
adequately protect the outlet from erosion.

8. Make the settled, compacted dike ridge no less
than 1 foot above the top of the pipe at every point.

9. Immediately stabilize all disturbed areas following
construction.

MAINTENANCE

Inspect the slope drain and supporting diversion
after every rainfall and promptly make necessary re-
pairs. When the protected area has been permanently
stabilized, temporary measures may be removed, ma-
terials disposed of properly, and all disturbed areas
stabilized appropriately.
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Inlet Detail

Make all pipe connections watertight and secure so that the joints will not separate in use.

Typical corrugated plastic pipe diameters are 8 to 10 inches. Use an adequate pipe size or several pipes as needed
to remove the expected runoff.

DOWNDRAIN PIPE AND INLET DETAIL

Figure 6-5.1
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Permanent Downdrain
Structure

DEFINITION

A structure to safely convey surface runoff from
the top of a slope to the bottom of the slope.

PURPOSE

The purpose of this standard is to convey storm
runoff safely down cut or fill slopes to minimize erosion.

CONDITIONS

This standard includes the f~llowing types of struc-
tures:

Paved flume: parabolic, rectangular or trapezoidal
cross sections.

Pipe: steel, plastic, etc.

Sectional: a prefabricated sectional conduit of half
round or third round pipe.

Downdrain structures are to be used where con-
centrated water willcause excessive erosiononcutand
fill slopes. Downdrain structures may be temporary or
permanent. See Figure 6-6.1 through 6-6.5.

DESIGN CRITERIA

Capacity

Flumes shall be adequately designed to convey
runoff water concentrations safely down steep slopes
based on a minimum 25-year, 24-hour storm in accor-
dance with criteria in Appendix A of this manual.

GaSWCC

Cr2

Slope
Sufficient to prevent deposit of sediment.

Maintenance
Inspect for damage periodically.

Outlet Stabilization Structure
Outlets must be stabilized using criteria in Storm
Drain Qutlet Protection, St.
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Weided Wire Fabri
6" x 6", 8 gauge

PLAN

SECTION A-A

s10'-0" C-C maximum typical spacing betwesn

Anchor Lugs. Where Curtain Wall is not required,
Anchor Lug is to be & maximum of 2" from and of

channel.

SGHEDLE OF REIFORCING STEEL
LENGTH SPACND
MARK | NO.F—57 ; SZE| “.e SHAPE
F i3 -2 1i~2° | 4 4" |Streight
6 |9} 18 r-s* 4 6" [Straigh
Dowels | 10 i'-6 -6 4 8" Stragnt

NO. shown or¢ 10r 0ng OAChOr U, Curtcin wall ang jount

Welded Wire Fabric

SECTION B-B

Bors G
‘w
urtain Wall

SECTION C-C

TYPICAL CONCRETE PAVED FLUME

GasSwCC

Figure 6-6.1
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Ll Bos €z / Bas E
Bars C { Bars B

PLAN
l.ol ll@lﬁ.'l.
r Taonc ) ' .
c N . _ Sars A3 This item may be precast
3.0 e e T T or cast in place.

P 3 PR e St e S S & Bors A2 Concrete is to be 28 day

2f = s Bors O 3500 psi. mini

P 5 psi, minimum.

t’,?.o'ﬁ ] .Oj-‘o"t" “j‘“
re— -0 —t e
SECTION BB

5(2!5!09.)
3-9" (1 4l ———:l

SECTION AA

TYPICAL CONCRETE ENERGY DISSIPATOR

GaSWCC

Figure 6-6.2




ISOMETRIC

SCHEDIRLE OF REINFORCING STEEL
MARK | NO. —5=EETH——{size | Sc=c | SHAPE
a |8 | 2-10 2-10° 3 8°  ISiraight
Az | 4 264" ! -i10" 3 8" Straight
A3 4 I'~0¥%" | O-i0” 3 a” Stralght
8 6 3-9° 3-9"° 3 8" Straight
c 8 3-a8" 3'-8" 4 2'4"° | Straight
o] 4 I'-24° | -8 3 8" Straight
D2 |4 | r-64"1 P-1"| 3 8® Siraight
Os | F-wovp| V-7° 3 8" | Stroight
Da | o 2-2vy | Z-018°1 3 [ Straight
03 -4 2-6R"| 2- 3 s” Siraight
€1 - P-nde | '-itp"l 3 a8* Straight
€2 4 '~s*l t-sW] 3 Y Swaight
APPROXIMATE QUANTITIES
Coneren | Megiorsing
Cu. Yds. Lbe
Energy | 2:} 0.7479 61.20
Disswpator {11 0.8921 57.63

TYPICAL CONCRETE ENERGY DISSIPATOR

(CONTINUED)

GaSwCC

Figure 6-6.3
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End of Pipe OR
Connector Section

Reinforced
Edge

3
rox. 20 degrees
P e w > "\/}App ¢
PLAN VIEW
]
1
AT, R T
r:‘“‘.}“*:-‘i-—.-"-’. ------- b= B
— Toe Plate
F——- Holes on 12" Centers - Max,.———

ELEVATION

FLARED END-SECTION

Figure 6-6.4
GaSwCC
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Side Lug

Toe plate, where needed, to be punched to match holes in skirt lip. 3/8" galv bolts to
be fumished. Length of toe plate Is W + 10",

Skirt Section for pipe to be made in one piecs.

Connector Section, Corner Plate, and Toe Plate to be same sheet thickness as skir.
End-sections and flttings are to be galvanized steel or aluminum alloy for use with like

plpe.

L

Approx. 2.5:1 Slope

TYPICAL CROSS SECTION

CORRUGATED STEEL FLARED SECTION

DIMENSIONS
PIPE | GAGE
DIA. A B H L w
1* Tol. | Max. |1°Tol. ]1.5° Tal.}2" Tol.
12 16 6* 6* 8° 21" 24"
15° 16 T 8° 6° 26° 30
18* 16 8* 10* 6" 31" 38*

NOTE: For pipe dlameters larger than 18°, use

manufacturer's standard dimensions.

NOTE; Standard manufactured polyethylene 12°, 157,
18%, and 24" pipe end sections may be used.

FLARED END SECTION
(Continued)

r__m

| .__Toe Plate

GaSWCC

Figure 6-6.5
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DEFINITION

Gabions are large, multi-celled, rectangular wire
mesh boxes, used in channel revetments, retaining
walls, abutments, check dams, etc.

PURPOSE

Rock-filled baskets, properly wired together, form
flexible monolithic building blocks used for construction
of erosion control structures. Gabions are used to
stabilize steep or highly erosive slopes.

DESIGN CRITERIA

Construction plans and drawings should be pre-
pared by professionals familiar with the use of gabions.
Erosion and sediment control construction design
should ensure that foundations are properly prepared
to receive gabions, that the gabion structure is securely
“keyed” into the foundations and abutment surfaces,
and that rock used is durable and adequately sized to
be retained in the baskets.

CONSTRUCTION SPECIFICATIONS

How the Gabion is Filled

The gabion is normally filled with hand-sized, 4"-8"
pieces of stone, usually dumped into it mechanically.
The filled gabion then becomes a large, flexible, and
permeable building block from which a broad range of
structures may be built. This is done by setting and
wiring individual units together in courses and filling
them in place.

GaSWCC

Corrosion Resistance of Gabions

The wire mesh used in gabions is heavily galva-
nized. For highly corrosive conditions, a PVC (polyvinyl
chloride) coating must be used over the galvanizing.
Such treatment is an economical solution to deteriora-
tion of the wire near the ocean, in some industrial
areas, in polluted streams, and in soils such as muck
and peat.

Flexibility

An outstanding advantage of the gabion is its
flexibility. Its triple-twist hexagonal mesh construction
permits it to tolerate differential settlement without
fracture. This property is especially important when a
structure is on unstable ground or in areas where scour
from waves or currents can undermine it.

Durability

Gabions are durable because they support plant
growth which develops a living coating for the wire
mesh and stones. Frequently, the wire mesh is only
needed for the first few years of the structures life,
because the voids between the individual stones fill
with soil, silt, and roots which act as a bonding agent
for the stones. Furthermore, the triple twisted hexago-
nal mesh won't unravel if cut.

Strength

Steel wire hexagonal mesh has the strength and
flexibility to withstand forces generated by water and
earth masses. Also, the pervious nature of the gabion
allows it to absorb and dissipate much of the energy
developed. This is particularly so on coast protection
installations where a compact gabion structure often
remains effective long after a massive rigid structure
fails.

Permeability

Hydrostatic heads do not develop behind a gabion
wall. The wall is pervious to water and stabilizes a
slope by the combined action of draining and
retaining. Drainage is accomplished by gravity and by
evaporation as the porous structure permits an active
air circulation through it. Moreover, as plant growth
invades the structure, transpiration further assists in
removing moisture from the backfill. This system is
much more efficient than weep holes in standard ma-
sonry walls.
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Economy

Gabion installations are more economical than
rigid or semi-rigid structures for a number of reasons.
The following are among the more important ones.

« Little maintenance is required.

+ Gabion construction is simple, does not re-
quire skilled labor.

* Preliminary foundation preparation is unnec-
essary, the surface needs to be only reasona-
bly level and smooth.

+ No costly drainage provision is required since
gabions are porous.

Landscaping

Because gabions permit the growth of natural
vegetation and maintain the natural environment of the
area, they provide attractive and natural building blocks
for decorative fandscaping.

They can be used effectively and economically in
parks, along highways, including use as a sound bar-
rier, and around bridge approaches to create walk-
ways, rock gardens, patios, andterraces . . . to beautity
the banks of lakes and ponds . . . to accent trees and
other plantings.

Infact, their application to decorative landscaping
is limited only by the ingenuity of the landscaper.

Typical Installations Include:
* River Training and Flood Control:

Gabion Aprons Counterforts
Longitudinal Works Drop Structures or
Training Walls Weirs
Revetments Spurs, Spur Dikes,
Bank Paving or Groins

+ Channel Linings

+ Retaining Walls

« Bridge Abutments and Wings

* Marinas and Boat Ramps

+  Culvert Headwalls and Outlet Aprons
+  Shore and Beach Protection

Maintenance

Periodic inspection should be performed for signs
of undercutting or excessive erosion at transition ar-
eas.

Source: National Crushed Stone Association

GaSwcCC
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Grade Stabilization
Structure

DEFINITION

A structure to stabilize the grade in natural or
artificial channels. :

PURPOSE

Grade stabilization structures are installed to sta-
bilize the grade in natural or artificial channels, prevent
the formation or advance of gullies, and reduce erosion
and sediment pollution.

CONDITIONS

This standard applies to sites where structures are
needed to stabilize channel grades but does not apply
to sites where water is to be impounded.

DESIGN CRITERIA

Structures

Structures of materials such as concrete, rock,
masonry, steel, aluminum and treated wood shall be
designed in accordance with sound engineering prac-
tices. Design data for small reinforced concrete drop
spillways and formless concrete chute spillways are
contained herein.

GaSWCC

Capacity
Structure capacity shall be designed to meet the
following requirements:

Overbank Flow Damage to: Flood Frequency

Residences,
commercial buildings,
recreation buildings, etc.

100-year,
24-hour storm

Recreation and landscaped 25-year,
areas 24-hour storm'
10-year,

Agricultural land 24-hour storm’

150 percent of peak flood flow may be carried around
island-type structures provided overbank flow damage
from erosion and flooding can be tolerated. See "Plan
view of layout of island-type structure”, Figure 6-8.2.
Peak flood flow will be determined by methods-con-
tained in Appendix A.

Embankments

Earthfill embankments shall have a minimum top
width of 10 feet and side slopes of 3:1 or flatter.

Eanhfill material shall be moderately to slowly
permeable with the most plastic material being usedin
the center of the embankment and adjacent to struc-
tures. Material shall be compacted to approximately 95
percent of standard density. The embankment shall be
overbuilt to allow for settlement.

Keyway

Akeyway not less than 8 feet wide and 2 feet deep
shall be constructed along the centerline of the struc-
ture and embankment.

Qutlet
All structures shall discharge into stable outlets.

CONSTRUCTION SPECIFICATIONS

Eanthfill shall be constructed in 6" to 8" horizontal
lits. Earthfill moisture shall be such that satisfactory
compaction can be obtained.

Excavations shall be dewatered prior to filling.

Structures shall be placed on compacted earthfill.

Embankment surfaces shall be completed to the
required lines and grades.

Protective cover shall be applied immediately after
completion of the structure.

8-53



GRADE STABILIZING STRUCTURES
Drop Spillway Design Data

Planning and design of straight drop spillways normally require the assistance of an engineer. Local personnel may
be trained to plan and install small drop spiliway structures when standard plans are available.

Measurement locations for symbols F (overfall in feet), h (depth of weir in feet), s (depth of stilling pool in feet), and
L (length of weir in feet) are shown in Figure 6-8.1

HEADWALL
EXTENSION

............

DOWNSTREAM ELEVATION

Figure 6-8.1 — Symbols for straight drop spillway.

Weir capacities for low-overtall straight drop spillways can be determined from Figure 6-8.3 for various combinations
of F,h,and L.

Island-type Structure

The island-type spillway uses a drop spillway in the channel with auxiliary earth spillways for carrying excess flows
around the structure. Either the straight drop spillway or the box inlet drop spillway can be used (Figure 6-8.2). To
prevent washing around the structure, dikes or levees extending each way from the structure must be provided.
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STRAIGHT DROP SPILLWAY

Figure 6-8.5
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PREFABRICATED METAL STRUCTURE
Figure 6-8.9

SHEET PILING HEADWALL WITH SAND-CEMENT BAG SIDEWALLS AND APRON.
Figure 6-8.10

SMALL, LOW COST WATER CONTROL STRUCTURES
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Level Spreader

DEFINITION

A storm flow outlet device constructed at zero
grade across the slope whereby concentrated runoff
may bedischarged at non-erosive velocities ontoundis-
turbed areas stabilized by existing vegetation.

PURPOSE

To dissipate storm flow energy at the outlet by
converting storm runoffinto sheet flow andto outletiton
to areas stabilized by existing vegetation without caus-
ing erosion.

CONDITIONS

Where sediment-free storm runoff is intercepted
and diverted from graded areas onto undisturbed sta-
bilized areas (i.e., at diversion outlets, etc.). This prac-
tice applies only inthose situations where the spreader
can be constructed on undisturbed soil and where the
area directly below the level lip is stabilized by existing
vegetation. The water must not be allowed to recon-
centrate below the point of discharge.

DESIGN CRITERIA

Length

A specific design for level spreaders will not be
required. However, spreader length will be determined
by estimating 10-year 24-hour return frequency
stormflows and selecting the appropriate length from
the following table:

Designed Q10/24 Minimum Length
(cts) (“L” in Feet)

up to 10 10

111020 20

211030 30

311040 40

41 to 50 50

GaSwWCC

Outlets

Final discharge will be over the level lip onto an
undisturbed stabilized area. The outlet shall be gener-
ally smooth to create uniform sheet flow.

CONSTRUCTION SPECIFICATIONS

The minimum acceptable width shall be 6 feet. The
depth of the level spreader as measured from the lip
shall be at least 6 inches and the depth shall be uniform
across the entire length of the measure.

The grade of the channel for the last 15 feet of the
dike or diversion entering the level spreader shall be
less than or equal to 1%.

Construct level lip on zero percent grade to insure
uniform spreading of storm runoff (converting channel
flow to sheet flow)

Level spreaders must be constructed on undis-
turbed soil (not on fill).

Entrance to spreader must be graded in a manner
toinsure that runoff emters directly onto the zero percent
graded channel.

Storm runoff converted to sheet flow must outlet
onto undisturbed stabilized areas.

Periodic inspection and maintenance must be pro-
vided to insure the intended purpose is accomplished.

All disturbed areas shall be vegetated immediately
after construction is completed.
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Rock Filter Dam

DEFINITION

Permanent or temporary stone filter dam installed
across small streams or drainageways.

PURPOSE

This structure is installed to serve as a sediment
fitering device in drainageways. In some cases, it may
also reduce the velocity of stormwater flow through a
channel. This structure is not intended to substantially
impound water. Before structures of any kind are in-
stalled in flowing streams, the appropriate agencies and
local officials should be contacted.

CONDITIONS

This practice is applicable for use in smail channels
which drain 1 square mile or less. It must be used in
conjunction with other appropriate sediment control
measures, to reduce the amount of sediment reaching
the channel. Specific applications include:

1. Shallbe used as additional sediment control meas-
ure below construction projects such as culvert instal-
lations, dam construction, or any project that may
involve grading activity directly in a stream.

2. Shallbe used atthe upstream end of ponds or lakes
to trap incoming sediment loads.

GaSWCC

DESIGN CRITERIA

Formal design is not required, but #t is recom-
mended that a qualified engineer be consulted before a
structure of any kind is installed in a flowing stream.
(Refer to Figure 6-10.1)

The following standards shall be followed:

Drainage areas: shall not exceed 1 square mile or 640
acres.

Height: should not be higher than the channel banks or
the anticipated 10-year storm level within the channel.
The center of the rock dam should be at least 6 inches
lower than the outer edges of the dam at the channel
banks.

Side slopes: 2:1 or flatter.

Location: should be located so that it will not cause
water to back up on upstream adjacent property. Dam
height should not exceed elevation of upstream prop-
erty line.

Rock size: shall be determined by the design criteria
established in the riprap section in this manual, Appen-
dix C . The rock dam can be faced with smaller stone on
the upstream side for additional filtering effect.

Top width: should be no less than 6 feet.

CONSTRUCTION SPECIFICATIONS

Mechanical or hand placement will be required to
insure that rock dam extends completely across chan-
nel and securely ties into both channel banks. The
center of the dam must be no less than six inches lower
than the sides, to serve as a type of weir. Gabions can
be installed to serve as rock filter dams, but should
follow recommended sizing and installation specifica-
tions. (Refer to Ga. standard for “GABION" in this
manual.)

Maintenance

Rock dams should be removed at the completion of
their useful life. Periodic inspection and required main-
tenance must be provided. Sediment should be re-
moved when it reaches a depth of one-half of the
original height of the dam.



6" Minimum

NOTE: Sediment Trap is to be cleaned out
when volume becomes half full.

l 6' Minimum ‘
7 SRR

/ P,
. ’JI,":)‘"D""’ N,
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NOTE: Rock size determined according
to specifications set forth in
Appendix C.

ROCK DAM FOR SEDIMENT CONTROL

Figure 6-10.1
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Retaining Wall

DEFINITION

A constructed wall of one or more of the following:
concrete masonry, reinforced concrete cribbing,
treated timbers, steel pilings, gabions, stone drywall,
rock riprap, etc.

PURPOSE

To assist in the stabilization of cut or fill slopes
where stable slopes are not attainable without the use
of the wall.

CONDITIONS

Use in conjunction with cut or fill slopes which,
because of space limitations or unstable material, do
not allow the stable slope criteria listed above, e.g.,
cuts into steep hillsides on small lots or cuts into
hillsides behind shopping centers to provide loading
space.

DESIGN CRITERIA

General

The design of a retaining wall is a complicated
process. Many factors must be taken into account such
as: stresses and forces outside and within the wall,
allowable height, minimum thickness. Other consid-
erations are: foundation design with respect to load-
ings, bearing values of soils, footing dimensions. Addi-
tional design factors are: safety hazards, subsurface
and surface drainage and appearance.

Each situation requires a specific design which is
within the capabilities of the design engineer and archi-
tect.
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Consideration should be given to all of the altema-
tive methods with regard to construction of the wall.
Some methods are:
concrete masonry
concrete cribbing
gabions
steel piling
stone drywall
rock riprap, etc.
treated timbers.
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Retrofitting

DEFINITION

A device or structure placed in front of a permanent
stormwater detention pond outlet structure to serve as
a temporary sediment filter.

PURPOSE

This structure allows permanent stormwater de-
tention basins to function as temporary sediment re-
tention basins for land-disturbing projects.

CONDITIONS

This standard applies under the following condi-
tions:
1. Cannotbe used indetention basins onlive streams
or in basins with a total contributing drainage area of
100 acres or more.
2. Canonly be used in detention basins large enough
to store 67 cu. yds. sediment per acre of disturbed area
in the project. Required sediment storage may be
obtained by excavating in front of the retrofitted outlet
structure.
3. Shall be considered a temporary structure and will
be removed as soon as project is completed. All accu-
mulated sediment will be removed from the detention
pond basin.
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DESIGN CRITERIA

1. The height of the retrofit should be approximately
one-half the height of the stormwater management
outlet structure.

2. The required sediment storage volume shall be
achieved by either excavating the basin or raising the
outlet structure to achieve 67 cu. yds. of sediment
storage.This storage volume is exclusive of stormwater
storage requirements. It is recommended that the sedi-
ment storage volume be based on total drainage area
when possible. Remove sediment when the basin is
one-third full.

3. For effective trapping efficiency, the sediment de-
livery inlets should be at the upper end of the basin.
4. For effective trapping efficiency, the length-width
ratio of the basin shall be at least 2:1. The flow length
may be increased with the use of baffle walls installed
within the basin.

5. Drawings and computations shall be submitted
similar to those required for temporary sediment basin
Sda.

CONSTRUCTION SPECIFICATIONS

The following types of structures are acceptable
under the designated conditions:

1. Perforated half-round pipe with stone filtter (See
Figure 6-12.1).

a) Diameter of half-round pipe should be 1.5
times the diameter of the principal pipe outlet or
wider than the greatest width of the concrete weir.
b) Perforations and stone sizes are shown in
Figure 6-12.1.

¢) Shallbe fixed by specified means (bolts, etc) to
concrete outlet structure, but never used on ex-
posed pipe end or winged headwall (See Figure 6-
12.1).

d) Should be used only in detention ponds with
less than 30 acre total drainage area.

2. Slotted board dam with stone (See Figure 6-12.3).
a) Canbeusedwithopenendpipeoutlets, winged
headwalls, or concrete weir outlets.

b) Should be installed with minimum size 4x4"
posts.

c) Boards should have 0.5-1.0 inch spaces be-
tween them.

d) Minimum size 3-5 inch stone filter shall be



installed around the upstream side of the board
dam.
e) Can be used in detention ponds with drainage
areas up to 100 acres.

3. Stone filter rings (See Figure 6-12.2).
a) Can be used in conjunction with half-rounds or
boarddams, as additional sediment filtering device.
b) Forpipe diameterslargerthan 12inches, stone
size should be a minimum 10-15 inch stone, faced
with smaller filter stone on the upstream side, if
necessary.

4. Alldisturbed areas shall be vegetated immediately
after construction with perennial vegetation.

MAINTENANCE

All'types of retrofit structures must be kept clear of
trash and debris. This will require continuous monitor-
ing and maintenance, which includes sediment removal
whenone-thirdfull. Structures aretemporary and should
be removed when the land-disturbing project has been
re-stabilized.

GaSWCC
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STONE FILTER RING

Fill around barrier

Figure 6-12.2
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SLOTTED BOARD DAM WITH STONE FILTER
Figure 6-12.3
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Sediment Barrier

DEFINITION

Sediment barriers are temporary structures typi-
cally constructea of silt fence supported by steel or
wood posts. Other types of barriers may include sand-
bags, straw bales, brush piles and other filtering mate-

- _.rlal.

PURPOSE

To prevent sediment carried by sheet flow from
leaving the site and entering natural drainage ways or
storm drainage system by slowing storm water runoff
and causing the deposition of sediment at the structure.

CONDITIONS

Below small disturbed areas less than 1/4 acre per
100 ft. of fence.

Where runoff can be stored behind the sediment
fence without damaging the fence or the submerged
area behind the fence.

Do not install sediment {ences across streams,
ditches, or waterways.

DESIGN CRITERIA

Ensure that the drainage area is no greater than
1/4 acre per 100 ft. of non-reinforced fence. For wire
reinforced fence, the drainage area should not
exceed 1/ 2 acre.

Make the fence stable for the 10-year, 24-hour
storm runoff.

GaSWCC

Where all runoff is to be stored behind the fence,
ensure that the maximum slope length behind a sedi-
ment fence does not exceed the specifications shown
in Table 6-13.1.

if non-erosive outlets are provided, slope length
may be increased beyond that shown in Table 6-13.1,
but runoff from the area should be determined and
bypass capacity and erosion potential along the fence
must be checked. The velocity of the flow at the outlet
or along the fence should be in keeping with Table 6-
13.1.

Table 6-13.1

Slope  Slope Length (ft)
Maximum Slope :

Length and <2% 100
Slope for 2to 5% 75
which Sediment 510 10% 50
Fence is 10 to 20% 25
Applicable >20% 15

Provide a riprap splash pad or other outlet protec-
tion device for any point where fliow may over top the
sediment fence such as natural depressions or
swales. Ensure that the maximum height of the fence
at a protected, reinforced outlet does not exceed 1 ft.
and that support post spacing does not exceed 4 ft.

The design life of a synthetic sediment fence
should be 6 months. Burlap is only acceptable for
periods up to 60 days.

CONSTRUCTION SPECIFICATIONS

Sandbags (if approved by local issuing authority)
Should be installed so that flow under or between

bags is minimal. Anchoring with steel rods may be

required if structure height exceeds two bags.

Hay or Straw Bales (if approved by local issuing
authority)
Bales will be placed in a single row, lengthwise, on
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the contour and embedded in the soil to a depth of 4
inches. Bales must be securely anchored in place by
stakes or bars driven through the bales or by other
acceptable means to prevent displacement. (See Fig-
ures 6-13.1 and 6-13.2)

Brush (only during timber clearing operations)

Brush, obtained from clearing operations may be
piled in a row along the perimeter of land disturbing
activities. Brush should be windrowed on the contour
as nearly as possible.

Brush may require compaction. Construction
equipment may be utilized to accomplish this purpose.

if a greater filtering capacity is required, a commer-
cially available fittering fabric may be placed on the
construction side of the brush barrier. The lower edge
of the fabric mustbe buriedinatrench4"to 6" deep. The
upper edge must be stapled, tied or otherwise
fastened to the brush barrier.

Consideration should be given to the removal of
brush barriers after the area is stabilized if the barrier
could be considered a “vision poliutant.”

Siit Fence
Asilt fence is specifically designed to allow water to
pass through while retaining sediment on site.

Silt Fence Specifications

Two widths of silt fence are available, Type A (36"
height) and Type B (22" height). In order to determine
which to use, the project duration, slope gradient, and
slope length must be known (See Table 6-13.2). Ap-
proved siit fence fabrics are listed in the Georgia
Department of Transportation list #36. The manufac-
turer shall have either an approved color mark yam in
the fabric or label the fabricated silt fence with both the
manufacturer and fabric name every 100 {eet.

All sitt fence must meet the minimum standards set
forth in Section 171-Temporary Silt Fence, of the De-
partment of Transportation, State of Georgia, Standard
Specification, current edition. See Table 6-13.5 for
current Georgia DOT silt fence specifications.

Silt Fence Installation

The contractor shall install the temporary silt fence
according to this specification, as shown on the plans
or as directed by the engineer. For installation of Type
A and B fabric, see Figures 6-13.3 and 6-13.4 respec-
tively.

Post installation shall start at the center of the low
point (if applicable) with remaining posts spaced 6 feet
apart. For post size requirements of Type A and B
fabric, see Table 6-13.3. Fasteners for wood posts are
listed in Table 6-13.4.
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Maintenance and Removal

The contractor shall maintain the siit fence until the
project is vegetated or accepted. Filter fabric shall be
replaced whenever it has deteriorated to such an extent
that it reduces the effectiveness of the fabric.
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Polints A should be higher than point 8

PROPER PLACEMENT OF STRAW BALE BARRIER IN DRAINAGE WAY

Staked and Entrenched
Straw Bale
BIanIr:g Wire ettt N Compacted Soll to
or Twine ‘ ‘ ‘ \ ‘ \ ‘ Prevent Piping
‘ \ l ‘ ‘ i Sediment Laden
Flitered Runoff

Runoff
\t\’. A

[

Note: Embed hay bales a minimum of 4 inches.

CROSS-SECTION OF A PROPERLY INSTALLED STRAW BALE

Figure 6-13.1
GaSwWcCC
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EMBEDDING DETAIL

Angle first stake towards
previously lald bale

- Wire or nyion bound
" bales placed on the
contour

2" x 2" stakes 1 1/2't0 2'
in ground

ANCHORING DETAIL

NOTE:

- Anchor and embed into sail to prevent washout or water working under barrier
- Repair or replacement must be made promptly as needed

STAKED HAYBALE BARRIERS
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Figure 6-132
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Width of Fabric

Type A (367)

Type B (227)

Type C (367)
with woven wire
reinforcement

SILT FENCE TYPES

Table 6-13.2

Use

1) On developments where the life of the project is greater than
or equal to 6 months.
2) Where the slope gradient is steeper than 3:1.

1) On projects, such as residential home sites or small com-
mercial developments, where the life of the project is less
than 6 months.

2) Where the slope gradient is less than or equal to 3:1.

1) Where fill slopes exceed a vertical height of 20 feet and the
slope gradient is steeper than 3:1.

POST SIZE
Table 6-13.3
Minimum Length Type of Post Size of Post
Type A 4 Soft wood 3" dia. or 2x4
Oak 1.5"x1.5"
Steel 1.3Ib./ft. min.
Type B 3 Soft wood 2" dia. or 2x2
Oak 1"x 1"
Steel .75Ib./ft. min.
Type C 4 Steel 1.3lb./ft. min.
FASTENERS FOR WOOD POSTS
Table 6-13.4
Gauge Crown Legs Staples/Post
Wire Staples 17 min. 3/4" wide 1/2" long 5 min.
Gauge Length Button Heads Nail/Post
Nails 14 min. 1" 3/4" 4 min.

Note: Filter fabric may also be attached to the post by wire, cord, and pockets.

GaSWCC
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SIDE VIEW

Fr 8’ max. 0.c. _}ll

——
L

Fabric

2.5 min.
28"

—

| é

y
a4 6-

I T_Trench

‘1.5‘ min.

FRONT VIEW

NOTE:
Use 36" D.O.T. approved fabric.

Use wood or steel posts,

SILT FENCE - TYPEA
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Figure 6-13.3
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FRONT VIEW
NOTE
Use 22° D.O.T. approved fabric.
Use wood or steel posts.
SILT FENCE - TYPE B

Figure 6-13.4
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Flow End of fabric fence Beginning of fabric fence
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| |
Post } w | | |

| 6' 0.c. max. |

TOP VIEW - (Not to scale)

OVERLAP AT FABRIC ENDS
1 Wood Post with Wood Post with
i Staple Placement Nail Placement

o © OO0

RS TR
l

FRONT VIEWS

FASTENERS FOR TYPE A & TYPE B SILT FENCES

Figure 6-13.5




Table 6-13.5

TYPE FENCE A B C
Tensile Strength (Lbs. Min.) (1) Warp - 120 Warp - 120 Warp - 260
(ASTM D-4632) Filll - 100 Fill - 100 Fill - 180

Elongation (% Max.)
(ASTM D-4632) 40 40 40

AQS (Apparent Opening Size)
(Max. Sieve Size) (ASTM D-4751) #30 #30 #30

Flow Rate (Gal/Min/Sq. Ft.)
(GDT-87) 25 25 70

Ultraviolet Stability (2)
(ASTM D-4632 after 300 hours
weathering in accordance with 80 80 80
ASTM D-4355)

Bursting Strength (PSI Min.)
(ASTM D-3786 Diaphragm Bursting 175 175 175
Strength Tester)

Minimum Fabric Width (Inches) 36 22 36

(1) Minimum roll average of five specimens.
(2) Percent of required initial minimum tensile strength.
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Inlet Sediment Trap

DEFINITION

A temporary protective device formed around a
storm drain drop inlet to trap sediment.

PURPOSE

To prevent sediment from leaving the site, or from
entering storm drainage systems, prior to permanent
stabilization of the disturbed area.

CONDITIONS

Sediment traps should be installed at or around all
storm drain drop inlets that rec-‘ve runoff from dis-
turbed areas.

Outlet protection should be installed below storm
drain outlets to prevent scouring.

DESIGN CRITERIA

Many sediment filtering devices can be designed to
serve as temporary sediment traps. A variety of ex-
amples are shown in the following figures. Where
excavation is to be used, it shall be one in combination
with a sediment filter such as stone or silt fence. All
excavated sediment traps should provide a minimum of
1.5 feet of sediment storage. Sediment traps must be
self-draining unless they are otherwise protected in an
approved fashion that will not present a safety hazard.

For block and gravel drop inlet protection, Figure
6-14.4, lay one block on each side of the structure onits
side in the bottom row to allow pool drainage. The
foundation should be excavated at least 2 inches
below the crest of the storm drain. Place the bottom row
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of blocks against the edge of the storm drain for lateral
support and to avoid washouts when overflow occurs.
If needed, give lateral support to subsequent rows by
placing 2x4 wood studs through block openings. Care-
fully fit hardware cloth or comparable wire mesh with
1/2inch openings over all block openings to hold gravel
inplace. Use cleangravel placed 2 inches below the top
of the block on a 2:1 slope or flatter and smooth it to an
even grade. DOT #57 washed stone is recommended.

For gravel drop inlet protection, Figure 6-14.5,
stone and gravel are used. Keep the slope toward the
inlet no steeperthan 3 :1. Leave a minimum 1 foot wide
level stone area between the structure and around the
inlet to prevent gravel from entering the inlet. On the
slope toward the inlet, use stone 3 inches in diameter
and larger. On the slope away fromthe inlet, use 1/2to
3/4 inch gravel (#57 washed stone) at a minimum
thickness of 1 foot.

CONSTRUCTION SPECIFICATIONS

Sediment traps may be constructed on natural
ground surface, on an excavated surface, or on ma-
chine compacted fill provided they have a non-erodible
outlet.

MAINTENANCE

Inspectthetrap after each rain and make repairs as
needed. The traps must also be checked at the end of
each working day and repaired or cleaned as necessary
to insure that they will operate as intended.

Remove sediment as necessary to provide ad-
equate storage volume for subsequent rains.

When the contributing drainage area has been
adequately stabilized, remove all materials and any
unstable soil, and either salvage it or dispose of it
properly. Bringthe disturbed areato proper grade, then
smooth and compact it. Appropriately stabilize all bare
areas around the inlet.
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Figure 6-14.1 - Fabric and supporting frame for inlet protaction.

1. For stakes, use 2 x 4 inch wood (preferred) or equivalent metal with a minimum length of 3 feet.

2. Space stakes evenly around the perimeter of the inlet a maximum of 3 feet apart, and securely drive them into the
ground, approximately 18 inches deep.

3. To provide needed stability to the installation, frame with 2 x 4 inch wood strips around the crest of the overflow area
at a maximum of 1.5 feet above the drop inlet crest.

4. Place the bottom 12 inches of the fabric in a trench and backfill the trench with at least 4 inches of crushed stone
or 12 inches of compacted soil.

5. Fasten fabric securely to the stakes and frame. Joints must be overlapped to the next stake.
6. The top of the frame and fabric must be well below the ground elevation downslope from the drop inlet to keep runoff

frombypassing the inlet. it may be necessary tobuild atemporary dike onthe down slope side of the structure to prevent
bypass flow.
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Catch Basin

| I D I I A I
’I "\~ Pavement
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8" Concrete Block wrapped in
Filter Fabric.

Pavement

—

,— Catch Basin

—

SECTION B-B

NOTE:

Install fitter after any asphalt pavement Instaliation.

CURB INLET FILTER
"PIGS IN BLANKET"
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2" Weep Holes
See Note 4

2 x4 or 4x4
Posts

.
e
= Interior
Iniet i Bracing
]
-
A |
"t Sit fence
] material
] attached to all
s sides
2" - 4" Gravel Lj
Ses Note 3 :
i

PLAN
2" Weep Holes
(typ.)
r‘. .°'.', "“"'l Silt fence material
Gravel o n
L2 7 L ' Ground
3 { 1
2" - 4 e ) 7 1 1 ’\‘,’é
f o [ [l LI )
: Iy
vt f o Pipe
-4 Post (N
P i T
|
gl // Lt 11 B
Inlet
SIDE

NOTE:

1. The sediment box is to be made of 2"°x4" boards spaced a maximum of 1" apart or

of plywood with 2" weep holes.
2. Dimensions of the box will vary according to the size of the inlet and the depth of

the basin.
3. Place gravel inside of the box all around the inlet to a depth of 2" 10 4.
4. Space the weep holes approximately 6* o.c. vertical and 6" o.c. horizontal where

plywood is used.

BAFFLE BOX
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Figure 6-14.3
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Dewatering
Concrete block
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Figure 6-14.4 Block and gravel drop inlet protection
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Figure 6-14.5 Gravel drop inlet protection (gravel donut)
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Four 1 ft wide strips of sod on each side of the
drop inlet

Figure 6-14.6 Sod strips protect inlet area from erosion {source: Va SWCC)
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Temporary Sediment Basin

DEFINITION

A basin created by the construction of a barrier or
dam across a waterway or by excavating a basin or by
a combination of both. They usually consist ofadam, a
pipe outlet, and an emergency spillway. The size of the
structure will depend upon the location, size of drainage
area, soil type, and rainfall pattern.

PURPOSE

To detain runoff waters and trap sediment from
erodible areas in order to protect properties and drain-
age ways below the installation from damage by exces-
sive sedimentation and debris. The wateristemporarily
stored and the bulk of the sediment carried by the water
drops out and is retained in the basin while the water is
automatically released.

CONDITIONS

This practice applies to critical areas where physi-
cal site conditions, construction schedules, or other
restrictions preclude the installation or establishment of
erosion control practices to satisfactorily reduce runoff,
erosion, and sedimentation. The structure may be used
in combination with other practices and should remain
in effect until the sediment-producing area is perma-
nently stabilized.

This standard applies to the installation of tempo-
rary (to be removed within 18 months) sediment basins
on sites where: (1) failure of the structure would not
result in loss of life or interruption of use or service of
public utilties, and (2) the drainage area does not
exceed 150 acres.

* For EPA requirements on 10 or more
disturbed acres see page 6-93
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DESIGN CRITERIA FOR
TEMPORARY SEDIMENT BASINS

Compliance With Laws and Regulations
Design and construction shall comply with State
and local laws, ordinances, rules and regulations.

Location

The sediment basin should be located to obtain the
maximum storage benefit from the terrain and for ease
ofcleanout of the trapped sediment. It should be located
to minimize interference with construction activities and
construction of utilities.

Sediment basins should be located so that storm
drains discharge into the basin. They should never be
placed in live streams.

Volume of the Basin  *

Storage volume - Ensure that the sediment storage
volume of the basin, as measuredto the elevation ofthe
crest of the principal spillway, is at least 67 cubic yards
per acre for the disturbed area draining into the basin
(67 cu. yds. is equivalent to 1/2 inch of sediment per
acre ofbasin drainage area). Where possible, the entire
drainage basin is used for this computation, ratherthan
the disturbed area alone, to help ensure adequate
trapping efficiency. Remove sediment from the basin
when approximately one-third of the storage volume
hasbeen filled. This volume shallbe marked on the riser
or by setting a marked post near the riser. See Figure
6-15.1, p. 6-100 and 6-15.4, pg. 6-104.

Surface Area

Recent studies (Barfield and Clar, 1985) indicate
that the following relationship between surface area
and peak inflow rate gives a trapping efficiency from
greater than 75% for clay loam o 95% for loamy sandy
soils.

A=0.01q

where A is basin surface area in acres and q is peak
inflow rate in cfs. Area is measured at the crest of the
principal spillway riser. The minimum peak inflow rate is
determined from a 2-year, 24-hour storm.
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Shape of the Basin

it is recommended that the designer of a sediment
basin incorporate features to maximize travel time of
flow within the basin. Suggested methods of accom-
plishing this objective are:

1. Lengthto width ratio greaterthan 2:1, where length
is the distance between the inlet and outlet. Com-
putation methods may be found on page 6-110.

2. Awedge shape with the inlet located at the narrow
end.

3. Baffles or diversions may be used. Refer to page
6-110 and Figure 6-15.8, p. 6-111 .

The dimensions necessary to obtain the required
basin volume and surface area shall be clearly shown
on the plans to facilitate plan review, construction and
inspection.

Spillways

Runoff may be computed by the method outlined in
Appendix A. Other approved equivalent methods may
be used. Runoff computations shall be based upon the
worst soil-cover conditions expected to prevail in the
contributing drainage area during the anticipated effec-
tive life of the structure. The combined capacities of the
principal and emergency spillway shall be sufficient to
pass the peak rate of runoff from a 25-year, 24-hour
frequency storm.

1. Principal spillway - A spillway consisting of a verti-

cal pipe or box type riser joined (watertight connec-
tion) to a pipe which shall extend through the
embankment and outlet beyond the downstream
toe of the fill shall be provided. The metal gage
thickness shall comply with DOT or SCS specifica-
tions. The discharge shall be based on a 2-year,
24-hour storm for the total drainage area without
causing flow through the emergency spillway. The
appropriate disturbed sail cover condition shall be
used. The minimum size of the pipe shall be 8
inches in diameter. Principal spillway capacities
may be determined from Table 6-15.1, p. 6-101.
Weir flow discharge above the crest of the riser,
may be determined from Table 6-15.2, p. 6-102.
Principal spillway pipe, riser pipe, and trash rack
dimensions are shown in Table 6-15.3, p. 6-102.

a. Crestelevation- Thecrest elevation ofthe riser
shall be a minimum of one foot below the
elevation of the control section of the emer-
gency spillway.

b. Watertight barrel assembly - The riser and all

pipe connections shall be completely water-
tight except for the inlet opening at the top or
dewatering openings, and shall not have any
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other holes, leaks, rips or perforations. See
Figure 6-15.2, p. 6-103.

Dewatering the basin - Retention time within
the basin is an important factor in effective
sedimentation retention.

Methods may include:

1. Perforating the entire riser with 1/2" diam-
eter holes. Use #57 or #5 stone on the
lower 1/3 computed sediment storage vol-
ume section of the riser.

2. Perforating only the upper 2/3 computed
sediment storage volume section of the
riser creating a ponding area.

Jrash rack and anti-vortex device - A trash
rack and anti-vortex device shall be securely
installed on top of the riser and may be the type
as shown in Figure 6-15.3, p. 6-104.

Base - The riser shall have a base attached
with a watertight connection and shall have
sufficient weight to prevent flotation of the riser.
A concrete base 18" thick with the riser embed-
ded 9" in the base is recommended. Compu-
tations shall be made to design a base which
will prevent flotation. The minimum factor of
safety shall be 1.20 (downward forces = 1.20 x
upward forces). See Figure 6-15.5, p. 6-105
and Table 6-15.4, p. 6-106 for details.

Anti-Seep Collars - One anti-seep collar shall

be installed around the pipe, near the center of
the dam, when any of the following conditions
exist:

1. The settled height of the dam is
greater than 15 feet.

2. Theconduitis smooth pipe largerthan
8" in diameter.

3. The conduit is corrugated metal pipe
larger than 12" in diameter.

Use an anti-seep collar with an 18-inch
projection for heads (H) less than or equalto 10
feet and a 24-inch projection for heads (H)
greater than 10 feet.

The anti-seep collar and its connection shallbe
watertight.

Qutlet - An outlet shall be provided, including a
means of conveying the discharge in an ero-
sion-free manner to an existing stable chan-
nel. Where discharge occurs at the property
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line, drainage easements will be obtained in
accordance with local ordinances. Adequate
notes and references will be shown on the
erosion and sediment control plan. Protection
against scour at the discharge end of the pipe
spillway shall be provided. Measures may
include excavated plunge pools, riprap,
impact basins, revetments, or other ap-
proved methods.

h. For typical features of a temporary sediment
basin, see Figure 6-15.4, p. 6-104. Also, see
Figure 6-15.6, p. 6-107 for a typical drawing to
be included in design plans.

2. Emergency Spillway - The entire flow area of the

emergency spillway shall be constructed in undis-
turbed ground (not fill). The emergency spillway
cross-section shall be trapezoidal with a minimum
bottom width of eight feet. This spillway channel
shall have a straight control section of at least 20
feet in length and a straight outlet section for a
minimum distance equal to 25 feet. See Figure 6-
15.7, p. 6-108.

a. Capacity - The minimum capacity of the emer-
gency spillway shall be that required to pass
the peak rate of runoff from the 25-year, 24-
hour frequency storm, less any reduction due
to flow inthe principal spillway. The appropriate
disturbed soil cover condition shall be used .
Emergency spillway dimensions may be deter-
mined by using the method described in this
section. Referto Table 6-15.5, p. 6-109 and
Figure 6-15.7, p. 6-108.

b. Yelocities - The velocity of flow in the exit
channel shall not exceed 5 feet per second for
vegetated channels. For channels with erosion
protectionotherthanvegetation, velocities shall
be within the non-erosive range for the type of
protection used.

c. Erosion Protection- Vegetation, riprap, asphatt
or concrete shall be provided to prevent ero-
sion .

d. Freeboard - Freeboard is the difference be-
tween the design high water elevation in the
emergency spillway and the top of the settled
embankment. The freeboard shall be at least
one foot.
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Entrance of Runoff Into Basin

Points of entrance of surface runoff into excavated
sediment basins shall be protected to prevent erosion
and sediment generation. Dikes, swales or other water
control devices shall be installed as necessary to direct
runoff into the basin. Points of runoff entry should be
located as far away from the riser as possible, to
maximize travel time. '

CONSTRUCTION SPECIFICATIONS

Site Preparation

Areas under the embankment and under structurai
works shall be cleared, grubbed, and stripped of topsoil.
All trees, vegetation, roots and other objectionable
material shall be removed and disposed of by approved
methods. In order to facilitate clean-out or restoration,
the pool area (measured at the top of the pipe spillway)
will be cleared of all brush and trees.

Cut-off Trench

A cut-off trench will be excavated along the center-
line of earth fill embankments. The minimumdepth shall
be 2 feet. The cut-off trench shall extend up both
abutments to the riser crest elevation. The minimum
bottom width shall be 4 feet, but wide enough to permit
operation of compaction equipment. The side slopes
shall be no steeper than 1:1. Compaction requirements
shall be the same as those for the embankment. The
trench shall be drained during the backfilling and com-
paction operations.

Embankment

The fill materal shall be taken from approved
areas shown on the plans. It shall be clean mineral soil
free of roots, woody vegetation, oversized stones,
rocks or other objectionable material. Relatively pervi-
ous materials such as sand or gravel (Unified Soil
Classes GW, GP, SW & SP) shall be placed in the
downstream section of the embankment. Areas on
which fills are to be placed shall be scarified prior to
placement of fill. The fill material shall contain sufficient
moisture so that it can be formed by hand into a ball
without crumbling. If water can be squeezed out of the
ball, it is too wet for proper compaction. Fill material
shall be placed in six-inch to eight-inch thick continu-
ous layers over the entire length of the fill. Compaction
shall be obtained by routing and hauling the construc-
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tion equipment over the fill so that the entire surface of
the fill is traversed by at least one wheel or tread track
of the equipment or by the use of a compactor. The
embankment shall be constructed to an elevation 5
percent higher than the design height to allow for
settlement.

Principal Spillway

The riser shall be securely attached to the pipe or
pipe stub by welding the full circumference making a
watertight structural connection. The pipe stub must be
attached to the riser at the same percent (angle) of
grade as the outlet conduit. The connection between
the riser and the riser base shall be watertight. All
connections between pipe sections must be achieved
by approved watertight band assemblies (See Figure
6-15.2, p. 6-103 for details). The pipe and riser shall be
placed on a firm, smooth foundation of impervious soil
as the embankment is constructed. Breaching the
embankment is unacceptable. Pervious materials such
as sand, gravel, or crushed stone shall not be used as
backfill around the pipe or anti-seep collar. The fill
material around the pipe spillway shall be placed in four
inch layers and compacted under and around the pipe
to at least the same density as the adjacent embank-
ment. Care must be taken not to raise the pipe from firm
contact with its foundation when compacting under the
pipe haunches. A minimum depth of two feet of hand
compacted backfill shall be placed over the pipe spill-
way before crossing it with construction equipment.

Emergency Spiliway

The emergency spillway shall be installed in undis-
turbed ground. The achievement of planned elevations,
grades, design width, entrance and exit channel slopes
arecritical to the successful operation of the emergency
spillway and must be constructed within a tolerance of
+/- 0.2 feet.

Vegetative Treatment

Stabilize the embankment and all other disturbed
areas in accordance with the appropriate vegetative
measure, Ds3, immediately following construction. In
no case shall the embankment remain unstabilized for
more than seven (7) days.
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Erosion and Pollution Control

Construction operations will be carried out in such
a manner that erosion and water pollution will be
minimized. State and local laws concerning pollution
abatement shall be complied with.

Safety

State and local requirements shallbe met concern-
ing fencing and signs warning the public of hazards of
soft sediment and floodwater.

MAINTENANCE

Repair all damages caused by soil erosion or
construction equipment at or before the end of each
working day.

Sediment shall be removed from the basin when it
reaches the specified distance below the top of the
riser. This sediment shall be placed and stabilized in
such a manner that it will not erode from the site. The
sediment shall not be deposited downstream from the
embankment, adjacent to a stream or floodplain.

FINAL DISPOSAL

When temporary structures have served their in-
tended purpose and the contributing drainage area has
been properly stabilized, the embankment and resutt-
ing sediment deposits are to be leveled or otherwise
disposed of in accordance with the approved sediment
control plan. The proposed use of a sediment basin site
will often dictate final disposition of the basin and any
sediment contained therein. If the site is scheduled for
future construction, then the embankment and trapped
sediment must be removed, safely disposed of, and
backfilled with a structural fill. When the basin areais to
remain open space, the pond may be pumped dry,
graded and backfilled.
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TEMPORARY OR PERMANENT SEDIMENT BASIN
( EPA REQUIREMENTS FOR 10 OR MORE DISTURBED ACRES )

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 equivalent control measures (such as suitably sized dry wells
or infiltration structures), shall be provided where economically attainable until final
stabilization of the site. The 3,600 cubic feet of storage area per acre drained does not
apply to tflows from offsite areas and flows from onsite areas that are either undisturbed
or have undergone final stabilization where such flows are diverted around 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 economically attainable, sediment traps should be used. Ata
minimum, silt fences or equivalent sediment controls are required for all sideslope and
downslope boundaries of the construction area.

For drainage locations serving less than 10 acres, sediment traps, silt fences or
equivalent 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.

EPA has established the 3.600 cubic teet per disturbed acre criteria based on an
evaluation of the 2-year, 24-hour storm. The Agency selected a 3-inch storm event as
representative of the 2-year, 24-hour storm based on the evaluation of the 2-year, 24-
hour storm in a number of locations. The Agency further assumed that a 3-inch storm
will generate | inch of runoff which is approximately 3,600 cubic feet. (This assumes
that one-third of the rainfall runs off the site, and two-thirds of the rainfall is infiltrated at
the site). The 3,600 cubic foot criterion has also been identified in "Proposed Guidance
Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters,"
EPA, May 1991, as being able to handle 90 percent of the storm each year.

NMNAVONGUIDENAPP-B.WW?2



Information to be Submitted

Sediment basin designs and construction plans submitted for review to the Soil and Water
Conservation District or other agencies shall include the following:

1. Specific location of the basin.

2. Plan view of the storage basin and emergency spillway showing existing and proposed
contours.

3. Cross section of dam, principal spillway and emergency spillway, and profile of emergency
spillway. The cross section shall include information similar to that shown in Figure 15.6, p. 6-
107.

4. Details of pipe connections, riser to pipe connections, riser base, anti-seep collars, trash rack,
cleanout elevation, and anti-vortex device.

5. Runoffcalculations forthe 2-year frequency principal spillway storm and the disturbed condition
25-year frequency emergency spillway storm.

6. Storage Computations
a. Total required
b. Total available

c. Level of sediment at which cleanout shall be required shall be stated as a distance from
the riser crest to the sediment surface.

7. Calculations showing design of pipe and emergency spillway.

8. Maintenance equipment access points.

GaSWCC 8-94



TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

Computed by Date
Checked by Date
Project
Basin #
Total area draining to basin, acres.
Basin Volume Design
1. Min. required vol. = 67 yd® x ac. drainage are = yd?
2. Vol. of basin at cleanout (V)
V, =22 yd®x ac. drainage area = yd?
3.  Elevation corresponding to min. req. vol. of basin ft.
4. Elevation corresponding to cleanout basin ft.
5. Distance below top of riser ft.
Design of Spillways
Runoft
6. Q,= cts Disturbed condition peak discharge from 2-yr/24-hr storm event.

Attach runoff computation sheet.

Q, = cts Disturbed condition peak discharge from 25-year/24-hr storm event.
Attach runoft computation sheet.

Principal Spillway (Q.)

Maximum principal spillway cap., Q,s = Q, = cfs
7. H= ft. Pipelength = ft.
8. Pipe Diam. in.
Qs =(Q) x (corr. factor) = cfs.
9. Riser Diam. in.; Length ft;h= ft.
10.  Trash rack Diam. in.

Emergency Spillway (Q;,)

11.  Emergency spillway cap. = Q,, - Q. = - = cfs
12. Width o H ft.

13.  Entrance channel slope %.

14.  Exit channel slope %.

Anti-Seep Collar Design

15.  Use 1 anti-seep collar, if required: yes no

Design Elevations

16. Riser Crest = ft.
Em. Spwy. Crest = ft.
Design High Water = Em. Spwy. Crest Elev. + H_ =
+ ft.
Top of Dam = Des:gn High Water + 1 foot freeboard = ft.

Surface Area Design

17.  Minimum basin surface area;

SA =0.01xQ, =0.01x cfs = acre
GasSwcCC



10.

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
INSTRUCTIONS FOR USE OF FORM

The minimum required volume of storage is 67 cubic yards per acre for each acre of disturbed drainage
area, although when possible, the total drainage area should be used. Volume should be computed from
contour information. A stage-storage curve should be developed for the site showing elevation versus
accumulated volume. The contour map is used to measure areas for various contour intervals from the
basin bottom to the expected top of dam elevation. The storage volume within the basin is usually natural
storage and storage gained from excavated soil that will be used for construction of the dam.

The volume of the basin for cleanout of sediment is 22 cubic yards per acre for each acre of drainage area.
As the basin fills with sediment to this volume, the sediment shall be removed to restore the original design
volume.

Determine the design elevation forthe minimum required storage volume of the basin. The design elevation
is set at the principal spillway riser crest to provide the required 67 cubic yards per acre of drainage area.

Determine the design elevation of the sediment cleanout pool level. The basin shall be dewatered to this
elevation using perforations in the riser pipe. This design elevation corresponds to the 22 cubic yards per
acre.

Determine the distance of basin cleanout below the riser crest. The cleanout elevation shall be clearly
marked on the riser or by use of a marked post near the riser.

Compute the peak discharge rates (for the 2-year and 25-year, 24-hour storm events) for the principal and
emergency spillways using methods described in Appendix A. The worst disturbed land-use condition shall
be used, reflected by the curve number used.

Determine the value of "H" from site conditions. "H" is the vertical distance between the centerine of the
outlet pipe and the emergency spillway crest. Determine the pipe length, Figure 6-15.1, p. 6-100.

Determine the pipe diameter and Q_, to pass the 2-year peak discharge (Q,) using Table 6-15.1, p. 6-101.

Use Tables 6-15.2 and 6-15.3, p. 6-102 to determine the riser diameter, and "h" feet or 1 foot below the
emergency spillway, whichever is greater.

Determine the trash rack anti-vortex device size using the Table 6-15.3, p. 6-102.

GaSWCC
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\ 11. Compute the emergency spillway capacity (Q,¢) by subtracting the actual flow carried by the principal
spillway from Q.

12. Use Table 6-15.5, p. 6-109 to obtain values of Hp and bottom width for the emergency spillway.
13. Determine the emergency spillway entrance channel slope.

14, Determine an emergency spillway exit channel slope.

15. Specify an anti-seep collar, if required.

16. Determine the design elevations of the riser crest, emergency spillway, design high water, and the top ot
the dam.

17. Determine the minimum surface area required.

GaSWCC
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Given:

Solution:

TEMPORARY SEDIMENT BASIN DESIGN EXAMPLE

Total Drainage Area = 8 acres (all disturbed)

Peak Runoff (2 year, 24 hour rain) = 18 cfs

Peak Runoff (25 year, 24 hour rain) = 45 cfs

Head (from crest of emergency spillway to centerline of outlet pipe) = 11 feet

Compute the minimum required storage volume:
V,=67cu. yd./ac x 8 ac = 536 cu. yd.

Compute the maximum volume accumulated in basin at required cleanout time:
V,=22cu.yd./acx8ac =176 cu. yd.

Compute the minimum surface area of basin:
Area = 0.01q
Area = 0.01 x 18 cfs = 0.18 acre or 7841 sq. ft.

Compute the required length of basin (length is two times width):
Width = 65 feet
Required length = 130 feet

Check basin area to confirm that the minimum surface area required is available:
Minimum surface area = 7841 sq. ft.
Available surface area = 65 ft. x 130 ft. or 8450 sq. ft.

Determine the principal spillway conduit (pipe) system and diameters to meet required discharge
of 18 cfs:
a. From pipe flow Table 8-15.1, p. 6-101 select an 18 inch pipe diameter for a head (H) of 11
feet.
b. From Table 6-15.3, p. 6-102 determine the required riser and trash rack diameters.
For an 18 inch diameter pipe, Table 6-15.3, p. 6-102 shows a 24 inch riser pipe and a 36
inch trash rack.
¢. Using the formula given on Figure 6-15.1, p. 6-100 compute the pipe length (L).
d. Since the head (H) equals 11 feet, an anti-seep collar having a 24-inch projection is
required.

7. Determine the volume of concrete required to prevent fiotation of the riser:

The 24 inch diameter riser is 9 feet high.

FromTable6-15.4, p. 6-106,2.75 cu. ft. of concrete per foot of riser height is required, providing
a factor of safety of 1.20.

Volume of concrete = 2.75 cu. ft. x 9 ft. = 24.8 cu. ft. = 0.92 cu. yd., Use 1 cu. yd.

8. Determine if pipe outlet protection is needed:

Gaswcc

The discharge with an 11 ft. head is 18.2 cfs, Table 6-15.1, p. 6-101. The area of an 18 inch
pipe is 1.77 sq. ft.

Velocity = Q/A = 18.2/1.77 = 10.3 feet per second.

For exit velocities greater than 5 fps:
Select the proper size rock riprap for a velocity of 10 fps.

Arock-lined distilling basin s a design option. For larger diameter distilling basins, a smaller rock
may be used.
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9. Design the emergency spillway:
Q,=Q,-Q,=45cls-18cfs =27 cfs

From emergency spillway design Table 6-15.5, p. 6-109:
For a stage or flow depth of 1.0 foot, the bottom width is 12 feet for Q = 29 cfs.
The outlet velocity is 4 fps with a 3% exit slope.

Prepare the drawing, using Emergency Spillway Layout Drawing in Figure 6-15.7, p. 6-108 for
guidance.

10. Design the embankment:
Set the top of dam elevation 1 foot higher than the stage flow depth of the emergency spillway.

The constructed height of dam is 5% higher than design height to allow for settlement.
Use side slopes of 2.5 horizontal to 1 vertical or flatter.

Use proper vegetative specifications to control erosion on dam, emergency spillway and all
other critical areas created during construction.
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Emergency Spillway Crest

GaSWCC

ﬁ Trash Rack
\ Y
- Antiseep Coll
( Vs p Lollar H
¥
Gravel FilterJ
Concrete Riser Base
and Antiflotation
Vs = Sediment storage volume = 67 cu.yds./acre drainage area
Ve = Volume of cleanout = 22 cu. yds./acre drainage area
| ILL

H = Head on pipe spillway, ft. 1 = Top of dam elevation

h = Head over riser crest, fi. 2 = Lowest elev. of pipe at riser
Dp = Diameter of pipe conduit, in. 3 = Lowest elev. of pipe at outlet
Dr = Diameter of riser, in. E = Extended length of pipe beyond toe

of dam
T = Top width of dam, fi.
L = Total length of pipe, fi.
Zu = Upstream side siope
L={1-(2+3)2][Zu+2d]+T+E
Zd = Downstream side slope
TERMINOLOGY FOR BASIN DESI
Figure 6-15.1
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PIPE FLOW CHART FOR CORRUGATED METAL PIPE DROP INLET PRINCIPAL SPILLWAY CONDUIT

For Corrugated Metal Pipe Inlet K = K + K, = 1.0 and 70 Feet of
Corrugated Metal Conduit (full flow assumed), n = 0.025
(Note correction factors for pipe lengths other than 70 feet)

Diameter Of Pipe In Inches

H, in feet 8" 12" 18" 24" 30" 36" 42" 48"
Discharge In Cubic Feet Per Second

3 1.22 3.43 9.48 19.1 32.6 499 71.2 96.5
4 1.40 3.97 10.9 22.1 37.6 57.7 82.3 111
5 1.57 4.43 i2.2 24.7 42 1 64.5 92.0 125
6 1.72 4.86 13.4 27.0 46.1 70.6 101 136
7 1.86 5.25 14.5 29.2 49.8 76.3 109 147
8 1.99 5.61 15.5 31.2 53.2 81.5 116 158
9 2.11 5.95 16.4 33.1 56.4 86.5 123 167
10 2.22 6.27 17.3 34.9 59.5 91.2 130 176

11 2.33 6.58 18.2 36.6 62.4 95.6 136 185
12 2.43 6.87 19.0 38.2 65.2 99.9 142 193
13 2.53 7.15 19.7 39.8 67.8 104 148 201
14 2.63 7.42 20.5 41.3 70.4 108 154 208
15 2.72 7.68 21.2 42.8 72.8 112 159 216
16 2.81 7.93 21.9 442 75.2 115 165 223
17 2.90 8.18 22.6 45.5 77.5 119 170 230
18 2.98 8.41 23.2 46.8 79.8 120 174 236
19 3.06 8.64 23.9 48.1 82.0 126 179 243
20 3.14 8.87 245 49.4 84.1 129 184 249

L, in feet Correction Factors For Other Pipe Lengths
30 1.41 1.36 1.29 1.24 1.21 1.18 1.15 1.13
40 1.27 1.23 1.20 1.17 1.14 1.12 1.11 1.10
50 1.16 1.14 1.12 1.10 1.09 1.08 1.07 1.06
60 1.07 1.06 1.05 1.05 1.04 1.04 1.03 1.03
70 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
80 0.94 0.95 0.95 0.96 0.96 0.97 0.97 0.97
90 0.89 0.90 0.91 0.92 0.93 0.94 0.94 0.95
100 0.85 0.86 0.88 0.89 0.90 0.91 0.92 0.93
120 0.79 0.90 0.82 0.83 0.85 0.86 0.87 0.89
140 0.73 0.75 0.77 0.79 0.81 0.82 0.84 0.85
160 0.69 0.70 0.73 0.75 0.77 0.79 0.80 0.82
Table 6-15.1
GaSWCC 6101
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TYPES OF COUPLERS FOR CORRUGATED STEEL PIPE
(ALL CONNECTOR BANDS REQUIRE NEOPRENE GASKETS)

Coupling Band
m 9 Conuq;anons
' a1
LT
IT'[I | ' l “ l
SIDEVIEW  END VIEW l”l HEETH I
Plpe ,TT.? Band ONE PIECE LAP-TYPE COUPLING FOR ANNULAR A
H OR HELICAL PIPE - 12° AND 24" WIDTHS SIDE VIEW
Bots] ¢ r‘ .
’: Lu' i Outside Dia. of C.M. Pipe
w ey
ﬂr -
h
SIDE VIEW J‘"‘ll
SIDE VIEW END VIEW
TWO PIECE LAP-TYPE COUPLING FOR ANNULAR
OR HELICAL PIPE - 12* AND 24* WIDTHS SECTION A-A
PIPE DIAMETER 18" TO 48" INC.
ANNULAR STANDARD LAP-TYPE COUPLING
BANDS FOR ANNULAR C.S.P. OR
COUPLING BAND | HELICAL C.S.P. ROD AND LUG TYPE

Reformed

Continuous Corrugation around band - End Pipe
Bar and Strap Connector

)

1. UNDER NO CIRCUMSTANCE WILL THE DIMPLE (UNIVERSAL) CONNECTOR BAND BE
ACCEPTABLE FOR USE IN ANY SEDIMENT CONTROL OR STORMWATER MANAGEMENT
STRUCTURE.

2. RODS AND LUGS SHOULD BE USED WITH ALL HUGGER TYPE CONNECTING BANDS.
3. 8" AND 12" DIAMETER PIPES - USE FLANGE CONNECTORS WITH A GASKET.

wi *Rubber
O-Ring"
Gasket these
Corrugations
L— _.1 \ HUGGER TYPE COUPLING SECTION VIEW
105" BAND FOR REFORMED END
SIDE VIEW H.C.S.P. OR ANNULAR C.S.P.
NOTES:

Figure 6-15.2
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3 at 120°* - 3/8" stud with Nut
and 2" 0.D. Washer

g A { Removable Top - 10 Ga.
v .,! ! Expanded Metal

or
c

3 at 120* - 5/8" & Rods

i
. ' 3"y | (Supports) -Use 5 Support Rods and
o r"':i?""q‘"ﬁ{:ﬂn_ Jam Nuts for Diameters
. i g " " : 54" and Larger

' ol . | T R ) + e

ol yu %l Y ¥

§ b

Cc.S. Pipe | L

3 at 120° - 1/2" Nut, Weld to C.S. Pipe
1/2" Jam Nut, 1/2" Bolt

Typical Trash Rack

Figure 6-15.3

Emergency spillway crest

Trash rack

Riser pipe ,
for principal *‘\,.w?gh&.:”_ gt Preeboard - 1’ min.
spillway 75 L R
MM I=0= ) flatter
=== 1] _ / 2.5:1 or
1/2" drainage = H|'ELLL'—__—_-”"‘=| ?ﬁ(,
‘— P

holes with gravel . <= =il

,”,(:24‘“ Embankment stabilized
#57 or #5 clean

=it with vegetation

il
l

i@

. 7 1 =0z I
Anti-flotation Selected fill \__/ seep IMIEF T m—ﬁﬂ
block placed in layers collar

and compacted Principal Stabilized
. tlet
spillway Cut-off trench outte

pipe 2’ deep, min.

Section through Embankment and Typical Features

Fill Height Minimum Top Width
less than 10 ft 8.0 ft
10 feet to 15 ft 10.0 ft
Figure 6-15.4
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Angle of stub to be shown

Angle based on barrel grade Corrugated metal riser

N

Pipe
Drain (optional)

9-'

[
Base Thickness//"l ?

(usually 18") 2-#6 (min.) Bars placed at

- : right angles and projecting
into sides of riser to help
— Square Base —.1

B anchor riser to concrete base

CONCRETE RISER BASE DETAIL

Base Dimension Computation Example:

It has been determined that 27 cubic feet of concrete is required
for a 24 inch diameter riser. First the base area (A) is
calculated. Next the base length and width (B), which are the
same for a square base, are calculated.

1. A = V/T = 27 cu. ft./1.5 ft. = 18 sq. ft.
2. B=/AR =418 sq. ft. = 4.24 ft.

Use 4 ft. and 3 in.

NOTE: With aluminum or aluminized pipe, the embedded section
must be painted with zinc chromate or equivalent.

Figure 6-15.5
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CONCRETE VOLUME REQUIRED TO PREVENT FLOTATION OF RISER

Riser Pipe Buoyant Force Volume of Concrete
Diameter (in) (Ibs /V.F. of per Vertical Foot of
Riser Height)" Riser Height

(c.{/V.F.) Needed
to Prevent Flotation?

12 49.0 0.69
18 110.3 1.54
21 150.1 2.10
24 196.0 275
30 306.3 4.29
36 441 .1 6.18
48 7841 10.98
54 992.4 13.90
60 1225.2 17.16

EXAMPLE: Find the volume of concrete required to stabilize a 24 inch diameter riser 10 feet high.

VOL. = (2.75 cu ft./V.F.) (10 feet) = 27.5 cu. ft. = 1 cu. yd.

1

The weight of the riser pipe is neglected. For example, the area of a 24 inch riser pipe is 3.1416 square feet.
The volume of 1 vertical foot is 3.1416 cubic feet . Therefore, Buoyant Force (per vertical foot) = VOL x WEIGHT
OF WATER

BUOYANT FORCE = 3.1416 ft*+ 62.4 Ibs/ft* = 196.0 Ibs
2

Concrete weighs approximately 4,000 pounds per cubic yard or 148.1 pounds per cubic foot. The Effective
Downward Force of Concrete = WEIGHT OF CONCRETE - WEIGHT OF WATER = 148.1 |bs/ft* - 62.4 |bs/ft* =
85.7 Ibs/ft>.
For a factor of safety of 1.2, the Effective Weight of Concrete = 85.7 Ibs/ft* / (1.2) = 71.4 Ibs/ft2.
For the 36 inch diameter riser, 441.1 pounds of buoyant force for one vertical foot of riser divided by 71.4 pounds

per cubic foot effective weight of concrete gives a volume of 6.18 cubic feet of concrete required per vertical foot
of riser height and provides a factor of safety of 1.2.

Table 6-15.4
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Level Contot Section

t
Exit Channel

' Wing Dike
Channel Inlet Chann Iabankment
(Note: Neither the location nor (Note: Use cars to
the alignment of the level por- . X keep all machinery
tion has to coincide with the and traffic out of
center line of dam.) ¢ the spillway discharge

area t .
Excavated Earth Spillway Optional with © provect tod.)

sod or riprap
ot wing dike

PLAN VIEW OF EARTH SPILLWAYS

Water Surface

-
Hp
Exit Channel
Portion
PROFILE ALONG CENTERLINE

3

1

b 1
CROSS-SECTION OF CONTROL SECTION
LEGEND:

Hp = Difference in Elevation between Crest of Earth Spillway at the Control Section and
Water Surface in resevoir, In feet.

Bottom Width of Earth Spiilway at the Control Section, in feet.

Total Discharge, in cfs.

Velocity, in feet per second, that will exist in Channel below Control Section, at
Design Q, if constructed to slope (S) that Is shown.

S = Flattest Slope (S), in %, allowable for Channel below Control Section.

b
Q
v

nowou

NOTES:

1. For Q, V, S relationship ses the chart on the following page.

2. For a given Hp, a decrease in the exit slope as given In the table decreases spillway
discharge, but increasing the exit slope from S does not increase discharge. If an exit
slope (So) is steeper than S is used, then velocity (Vo) in the exit channel will increase
according to the following relationship:

Vo = V(So/S)°3

Source: USDA - SCS

GaSWCC
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DESIGN DATA FOR EARTH SPILLWAYS
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PROCEDURE FOR DETERMINING OR ALTERING SEDIMENT BASIN SHAPE

As specified in the Standard and Specification, the pool area at the elevation of crest of the principal spillway
shall have a length to width ratio of at least 2.0 to 1. The purpose of this requirement is to minimize the "shont-
circuiting” effect of the sediment laden inflow to the riser and thereby increasing the effectiveness of the sediment
basin. The purpose of this procedure is to prescribe the parameters, procedures and methods of determining
and moditying the shape of basin.

The length of the flow path (L) is the distance from the point of inflow to the riser (outflow point). The point of
inflow is the point that the stream enters the normal pool (pool level at the riser crest elevation). The pool area
(A)is the area of the normal pool. The effective width (W) is found by the equation:

W, = fand L:W ratio = \|/;I

Inthe eventthere is more than one inflow point, any inflow point which conveys more than 30 percent of the total
peak inflow rate shall meet the length-width ratio criteria.

The required basin shape may be obtained by proper site selection, by excavation, or by constructing a baffle
in the basin. The purpose of the baffle is to increase the effective flow length from the inflow point to the riser.
Baffles shall be placed mid-way between the inflow point and the riser. The baffle length shall be as required
to provide the minimum 2:1 length-width ratio. The effective length (L) shall be the shortest distance the water
must flow from the inflow point around the end of the baffle to the outflow point. Then:

W, = %and L:W ratio = \LTVL

Three examples are shown onthe following page. Note that for the special case in example C the water is allowed
to go around both ends of the baffle and the effective length, L =L +L,. Otherwise, the length-width ratio
computations are the same as shownabove. This special case procedure forcomputing L, is allowable only when
the two flow paths are equal, i.e., when L, = L. A baffle detail is also shown.
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SEDIMENT BASIN BAFFLES

Examples: Plan Views - not to scale
A. D
D/2 %
Inflow——%
Riser (outlet)
Nermal pool
L = Total distance from the
point of inflow around
the baffle to the riser.
Normal pool
B. :
C.
Normal pool - =
o F 3 -7 \\ N Lezl'l”'?
("> Baffle > 72 ; \
N 7/
= Ly _o~ & P
e
Baffle Detail
Inflow
Sheets of 4'x 8'x 1/2" exterior
K;—plgwood or equivalent.
6"
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ELEVATION

Figure 6-15.8

T Riser crest elev.
Posts-min. size 4" square

or 5" round. Set at least
3' into the ground.
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Temporary Stream Crossing

DEFINITION

A temporary structure installed across a flowing
stream or watercourse for use by construction equip-
ment.

PURPOSE

This standard is used to protect streams from
damage and erosion.

CONDITIONS

Structures iy include bridges, round p’-es or pipe
arches. This standard does not apply to streams with
drainage areas greater than or= square mile. Very
small streams may be crossec :sing armored, pro-
tected fords, such as rock riprap or logs.

DESIGN CRITERIA

Size

The structure shall be large enough to convey the
fullbank flow of the stream without appreciably altering
the stream flow characteristic. Pipe openings may be
obtained from the following table.

Overflow Protection

Structures shall be protected from washout during
periods of peak discharges by diverting water around
the structures. Methods to be considered for washout
protection may include elevation of bridges above
adjacent flood plain lands, crowning of fills over pipes,
or by the use of diversions, dikes or island type struc-
tures. It is desirable that structures be designed to
withstand flows from a 10-year frequency storm as
determined by methods in Appendix A.

GaSwcCC
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PIPE DIAMETERS FOR STREAM CROSSINGS®

Drainage Area I f h

(Acres) 1% 4% 8% 16%
1-25 24 24 30 30
26-50 24 30 36 36
51-100 30 36 42 48
101-150 30 42 48 48
151-200 36 42 48 54
201-250 36 48 54 54
251-300 36 48 54 60
301-350 42 48 60 60
351-400 42 54 60 60
401-450 42 54 60 72
451-500 42 54 60 72
501-550 48 60 60 72
551-600 48 60 60 72
601-640 48 60 72 72

Table 6-16.1

*Assumptions for determining the table: USDA-SCS Peak Discharge Method; CN = 65; Rainfall depth (average for
Georgia) = 3.7" for 2-year frequency. Pipe diameters shown in the table are in inches.
Construction
1. Clearing and excavation of the stream bed and banks shall be kept to a minimum.
2. The structure shall be removed as soon as it is no longer necessary for project construction.

3. Upon removal of the structure, the stream shall immediately be reshaped to its original cross-section and properly
stabilized.

Maintenance

The structure shall be inspected after every rainfall and at least once a week, whether it has rained or not, and all
damages repaired immediately.
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Coarse

Minimum Pipe Diameters Sized as
Specified in "Plpe Diameters For
Stream Crossings"

Aggregate 6" —m——— Earth Fill Covered by

1/2 Diameter of Pipe Appropriately Large
or 127, Whichever is ‘ Angular Rock
Greater
4
‘E_“h’“fﬁ ==
I #_‘_H ( =
= (g Il %L;#‘
P P L ;@waw
j 41
= =
Rip-Rap, Large
Coarse Aggregate Angular Rock Over
Earth Fill
!
I I :I | |
| 52 k.
[ } | l u' (e | l
I / BN
| | ,
- sasssesizsu=
25'Min. =
Top of Bank R
}est—— Top of Bank
PLAN
GENERAL NOTES:
1. Notto scale.
2. This type of crossing can be Installed in both a wet or dry
weather stream condition where the dralnage area exceeds 10
acres.
3. Remove during cleanup.
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Storm Drain Outlet
Protection

DEFINITION

Paved and/or riprapped channel sections, placed
below storm drain outlets.

PURPOSE

Toreduce velocity of flow before entering receiving
channels below storm drain outlets.

CONDITIONS

This standard appliesto all storm drain outlets, road
culverts, paved channel outlets, etc., discharging into
natural or constructed channels. Analysis and/or treat-
ment will extend from the end of the conduit, channel or
structure to the point of entry into an existing stream or
publicly maintained drainage system.

DESIGN CRITERIA

Structurally lined aprons at the outlets of pipes and
paved channel sections shall be designed according to
the following criteria:

1. Capacity: 10-year, 24-hour peak runoff or the de-
sign discharge of the water conveyance structure,
whichever is greater.

2. Tailwater depth: The depth of tailwater immedi-
ately below the pipe outlet must be determined for
the design capacity of the pipe. Manning’s Equa-
tion may be used to determine tailwater depth. If

GasSwcCC

the tailwater depth is less than half the diameter of

the outlet pipe, it shall be classified as a Minimum

Tailwater Condition. I the tailwater depth is greater

than half the pipe diameter, it shall be classified as

aMaximum Tailwater Condition. Pipes which outlet
onto flat areas with no defined channel may be
assumed to have a Minimum Tailwater Condition.

Apron length; The apron length shall be deter-

mined from the curves according to the tailwater

condition:

Minimum Tailwater - Use Figure 6-17.3

Maximum Tailwater - Use Figure 6-17.4 -

Apron width; If the pipe discharges directly into a

well-defined channel, the apron shall 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 channel, the width of the apron shall be

determined as follows:

a. The upstream end of the apron, adjacent to
the pipe, shall have a width three times the
diameter of the outlet pipe.

b. For a Minimum Tailwater Condition, the down
stream end of the apron shall have a width
equalto three pipe diameters plus the length of
the apron.

¢. ForaMaximum Tailwater Condition, the down
stream end shall have a width equal to three
pipe diameters plus 0.4 times the length of the
apron.

Bottom grade: The apron shall be constructed with
no slope along its length (0.0% grade). The invert
elevation of the downstream end of the apron shall
be equal to the elevation of the invert of the receiv-
ing channel. There shall be no overtall at the end of
the apron.

Side slope; If the pipe discharges into a well -

defined channel, the side slopes of the channel

shall not be steeper than 2:1 (Horizontal: Vertical).

Alignment: The apron shallbe located so that there

are no bends in the horizontal alignment.

Materials: The apron may be lined with riprap,

grouted riprap, or concrete. The median sized

stone for riprap, d., shall be determined from the
curves, Figures 6-17.3 and 6-17.4, according tothe
tailwater condition. The gradation, quality and

placement of riprap shall conform to Appendix C.
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CONSTRUCTION SPECIFICATIONS

1. Ensure that the subgrade for the filter and riprap
follows the required lines and grades shown in the
plan. Compact any fill required in the subgrade to
the density of the surrounding undisturbed mate-
rial. Low areas in the subgrade on undisturbed soil
may also be filled by increasing the riprap thick-
ness.

2. The riprap and gravel fiter must conform to the
specified grading limits shown on the plans.

3. Filertabric, whenused, must meet design require-
ments and be properly protected from punching or
tearing during installation. Repair any damage by
removing the riprap and placing another piece of
fiter fabric over the damaged area. All connecting
joints should overlap a minimum of 1 ft. If the
damage is extensive, replace the entire filter fab-
ric.

4. Riprap may be placed by equipment, but take care
to avoid damaging the filter.

5. Theminimumthickness of the riprap shouldbe 1.5
times the maximum stone diameter.

6. Riprap may be field stone or rough quarry stone. It
should be hard, angular, highly weather-resistant
and well graded.

7 Construct the apron on zero grade with no overfall
at the end. Make the top of the riprap at the
downstream end level with the receiving area or
slightly below it.

8. Ensure that the apron is properly aligned with the
receiving stream and preferably straight through-
out its length. If a curve is needed to fit site
conditions, place it in the upper section of the
apron.

9. Immediately after construction, stabilize all dis-
turbed areas with vegetation.

10. Stone quality - Select stone for riprap from field
stone or quarry stone. The stone should be hard,
angular, and highly weather-resistant. The specific
gravity of the individual stones should be at least
2.5.

11. Filter - Install a filter to prevent soil movement
through the openingsinthe riprap. The filter should
consist of a graded gravel layer or a synthetic filter
cloth. See Appendix C; p. C-1.

MAINTENANCE

Inspect riprap outlet structures after heavy rainsto
seeif any erosion around or below the riprap has taken
place or if stones have been dislodged. Immediately
make all needed repairs to prevent further damage.

GaSwcCC

Riprap (large stones of various sizes) is often used
to prevent erosion at the ends of culverts and other pipe
conduits. It converts high-velocity, concentrated pipe
flow into low-velocity, open channel flow. Stone should
be sized and the apron shaped to protect receiving
channels from erosion caused by maximum pipe exit
velocities.

Several methods are available for designing riprap
outlet structures. The method presented in this section
is adapted from procedures used by the USDA Soil
Conservation Service. Outlet protection is provided by
alevelapron of sufficient length and flare to reduce flow
velocities to non-erosive levels.

The foliowing procedure uses two sets of design
curves: Figure 6-17.3 is used for minimum tailwater
conditions and Figure 6-17.4 for maximum tailwater
conditions.

Step 1. Determine the tailwater depth from channel
characteristics below the pipe outlet for the design
capacity of the pipe. If the tailwater depth is less than
half the outlet pipe diameter, it is classified minimum
tailwater condition. If it is greater than half the pipe
diameter, it is classified maximum tailwater condition.
Pipes that outlet onto wide flat areas with no defined
channel are assumed to have a minimum tailwater
condition unless reliable flood stage elevations show
otherwise.

Step 2. Based onthe tailwater conditions determinedin
Step 1, enter Figure 6.17.3 or Figure 6-17.4 and
determine d_, riprap size and minimum apron length
(La). The d,; size is the median stone size in a well-
graded riprap apron.
Step 3. Determine apron width at the pipe outlet, the
apron shape, and the apron width at the outlet end from
the same figure used in Step 2.
Step 4. Determine the maximum stone diameter:

d . =15xd,
Step 5. Determine the apron thickness:

Apron thickness = 1.5 xd__

The apron thickness may be reduced to 1.5 xd,_ when
an appropriate filter fabric is used under the apron.
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Step6. Fittheriprap aprontothe site by makingitlevel
forthe minimum length, L, from Figure 6-17.3 or Figure
6-17.4. Extend the apron farther downstream and
along channelbanks until stability is assured. Keepthe
apron as straight as possible and align it with the flow
of the receiving stream. Make any necessary align-
ment bend nearthe pipe outlet sothat the entrance into
the receiving stream is straight.

Some locations may require lining of the entire channel
cross section to assure stability.

GaSWCC
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Pipe Outlet to Flat Area—
No Well-defined Channel

Notes

1. L, is the length of the riprap apron.

2. D = 1.5times the maximum stone
diameter but not less than 6".

Pipe Outlet to Well-defined

Channel 3. Inawell-defined channel extend the
apron up the channel banks to an
elevation of 6" above the maximum
tailwater depth or to the top of the
bank, whichever is less.

4. Afilter blanket or filter fabric should
be installed between the riprap and

0- »\ ) soil foundation.

2
- I>

—( A ._ e '_:: '::jm
L F—z

Filter
blanket

Figure 6-17.1 Riprap outlet protection (modified from Va SWCC).
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Virginia Department of Highways and Colorado State University
Transportation Rigid Boundary Basin

USBR Type IV Basin

Figure 6-17.2 Alternative structures for energy dissipation at an outiet
(modified from Goldman, Jackson, and Bursztynsky).
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Surface Roughening

DEFINITION

Providing a rough soil surface with horizontal de-
pressions created by operating a tillage or other suit-
able implement on the contour, or by leaving slopes in
a roughened condition by not fine-grading them.

PURPOSE

The purposes of surface roughening are to aid in
establishment of vegetative cover with seed, to reduce
runoff velocity and increase infiltration and to reduce
erosion and provide for sediment trapping.

CONDITIONS

All slopes steeper than 3:1 require surface rough-
ening, either stair-step grading, grooving, furrowing, or
tracking if they are to be stabilized with vegetation.

Areas with grades less steep than 3:1 should have
the soil surface lightly roughened and loosened to a
depth of 2 to 4 inches prior to seeding. Areas which
have been graded and will not be stabilized immediately
may be roughened to reduce runoff velocity until seed-
ing takes place. Slopes with a stable rock face do not
require roughening or stabilization.

DESIGN CRITERIA

Graded areas with smooth, hard surfaces give a
false impression of "finished grading” and a job well
done. It is difficult to establish vegetation on such

GaSWCC

surfaces duetoreduced waterinfiltration and the poten-
tial for erosion. Rough slope surfaces with uneven soil
and rocks left in place may appear unattractive or
unfinished at first, but encourage water infiltration,
speed the establishment of vegetation, and decrease
runoff velocity.

Rough, loose soil surfaces give lime, fertilizer and
seed some natural coverage. Niches in the surface
provide microclimates which generally provide a cooler
and more favorable moisture level than hard flat sur-
faces. This aids seed germination.

There are different methods of achieving a rough-
ened soil surface on a slope, and the selection of an
appropriate method depends upon the type of slope.
Roughening methods include stair-step grading, groov-
ing, and tracking. Factors to be considered in choosing
a method are slope steepness, mowing requirements,
and whether the slope is formed by cutting or filling.

1. Disturbed areas which will not require mowing
may be stair-step graded, grooved, or left rough
after filling.
2. Stair-step grading is particularly appropriate in
soils containing large amounts of soft rock. Each
“step” catches material which sloughs from above,
and provides a level site where vegetation can
become established.
3. Areaswhichwillbe mowed (these areas should
have slopes less steep than 3:1) may have small
furrows left by discing, harrowing, raking, or seed
planting machinery operated on the contour.
4. ltisimportant to avoid excessive compacting
of the soil surface when scarifying. Tracking with
bulldozer treads is preferable to not roughening at
all, but is not as effective as other forms of rough-
ening, as the soil surface is severely compacted
and runoff is increased.

CONSTRUCTION SPECIFICATIONS

Cut slopes with a gradient steeperthan 3:1 shallbe
stair-step graded or grooved (see Figure 6-18.1).

6-125



1. Stair step grading may be camried out on any
material soft enough to be ripped with a bulldozer.
Slopes consisting of soft rock with some subsoilare
particularly suited to stair-step grading.

The ratio of the vertical cut distance to the
horizontal distance shall be less than 1:1 and the
horizontal portion of the “step” shall slope toward
the vertical wall.

Individual vertical cuts shall not be more than
30 inches on soft soil materials and not more than
40 inches in rocky materials