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TOTAL MAXIMUM DAILY LOAD (TMDL)

Sediment

In the Chattooga River Water shed

Under the authority of Section 303(d) of the Clean Water Act, 33 U.S.C. 1251 et seq., asamended by the
Water Quadlity Act of 1987, P.L. 100-4, the U.S. Environmental Protection Agency ishereby establishinga
TMDL for sediment for the protection of aquatic life in the following segments of the Chattooga River
Watershed in Georgia

Stekoa Creek
Scott Creek
Pool Creek
Chechero Creek
Saddle Gap Creek
Upper Warwoman Creek
Roach Mill Creek
Law Ground Creek

The calculated allowable load of sediment that may come into the identified segments of the
Chattooga River Water shed without exceedingthewater quality tar get isadaily maximum of 11
tong/sq.mi./day; alow to mean flow instream sediment concentration range of 3to 13 mg/l; and an
annual loading of 90 tong/sg.mi./year. EPA interpreted the State of Georgid s narrative water qudity
gandard for fish and wildlife for the protection of aguatic life to determine the gpplicable water quaity
target. Based on acurrent estimated annual |oading ranging from 150 to 500 tons/sg.mi./year, an estimated
20 to 80 percent reduction in sediment loading is needed for the identified sections of the Chattooga River
Watershed to meet the applicable water quality target.

Origind Sgned by 04/30/2001
Beverly H. Baniger, Director Date
Water Management Divison
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1. Executive Summary

The U.S. Environmenta Protection Agency (EPA) Region 4 is establishing this Total Maximum
Dally Load (TMDL) for sediment in the ChattoogaRiver Watershed. The 303(d) listed segments

in Georgiaare:
Stekoa Creek
Scott Creek
Pool Creek
Chechero Creek
Saddle Gap Creek
Upper Warwoman Creek
Roach Mill Creek
Law Ground Creek

Seven of these segments are listed on the State of Georgia s 2000 Section 303(d) list of impaired
waters because of excessive sedimentation. The eighth segment, Roach Mill Creek, isimpaired
based on biologicd community and habitat impairment (due to excessive sedimentation).  This
TMDL idertifiesthedlowable daily maximum, low to mean flow instream sediment concentration,
and annud |oad of sediment for the Chattooga River Watershed that will result in attainment of the
applicable narrative water qudity standard.

This TMDL satisfies a consent decree obligation established in SerraClub, et. d. v. EPA, Civil
Action, 1. 94-CV-2501-MHS. The State of Georgia requested EPA to develop this TMDL for
the impaired segments of the Chattooga River Watershed, and as such, EPA is etablishing this
TMDL for Georgiafor the 8 listed segments of the Chaitooga River Watershed. Although themid-
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line of the Chattooga River Watershed serves as the east-west boundary between the states of
Georgia and South Carolina and the north-south boundary between the states of Georgia and
North Carolina, the TMDL does not provide wasteload alocations to South or North Carolina
NPDES facilities. This TMDL reflects assumptions that sediment loads in the South and North
Carolinaportion of the Chattooga River Watershed will meet the gpplicable Georgiawater quality
standards at the South and North Carolina-Georgia border.

EPA originaly proposed this TMDL for sediment for the Chattooga River Watershed on
December 28, 2000. The public comment period for this proposal closed on January 28, 2001.
By establishing this TMDL &t thistime, EPA is satisfying a court order to findize this TMDL by
April 30,2001. ThisTMDL isbeing established in phaseswith thisTMDL document representing
thefirst phase of the process. If necessary, EPA expectsto develop arevised TMDL for sediment
for the Chattooga River Watershed in 2004. EPA believesthat a phased approach is appropriate
for thisTMDL becauseinformation on the actua contributions of sediment to the Chattooga River
Watershed from both point and nonpoint sources will be much better characterized in the future.
Inaddition, information related to whether source reductionsare being achieved can bereviewed to
determine if any alocations of the load should be revisited.

In order for this TMDL to be developed, the applicable water quality target must be determined.
The State of Georgia does not have anumeric water quality standard for the protection of aquatic
life from excessve sedimentation. Based on sSte-specific field data from the Chattooga River
Watershed, EPA has derived a numeric interpretation of the State of Georgia' s narrétive water
quaity standard for sediment to protect aquatic life due to excessve sedimentation. This
interpretation of Georgia s water quality standard was based on site- specific datagathered for the
Chattooga River Watershed in 1998 to 2000 specificdly for the purpose of thisTMDL. It does
not apply to any other waters in the State of Georgia. In addition, in any future TMDLSs for the
Chattooga River Watershed, it is possble that EPA may revise this interpretation of the State's
water qudity standard based on new site-Specific data collected at that time.

The calculated allowable load of sediment that may comeinto theidentified segments of
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the Chattooga River Watershed without exceeding the water quality target is a daily
maximum of 11 tong/sg.mi./day; alow to mean flow instream sediment concentration range
of 3to 13 mg/l (0.007 Ibs/'s.mi./day to 0.12 Ibs/sg.mi./day); and an annual loading of 90
tons/sq.mi./year.

EPA interpreted the State of Georgia s narrative water quality standard for fish and wildlifefor the
protection of aguatic life to determine the gpplicable water quality target. Based on a current
estimated annual loading ranging from 150 to 500 tons/sq.mi./year, an estimated 20to 80
percent reduction in sediment loading is needed for the identified sections of the
Chattooga River Water shed to meet the applicable water quality target. For determining
appropriate control srategies and implementation plansfor nonpoint sources, the percent reduction
in sediment loading for annual average loadsis needed.

2. Phased Approach to the TMDL

EPA recognizesthat it may be gppropriateto revisethisTMDL based on information gathered and
andyses performed after the TMDL is established.  With such possible revisions in mind, this
TMDL ischaracterized asaphased TMDL. Inaphased TMDL, EPA or the state uses the best
information available a thetimeto establishthe TMDL &t levels necessary to implement gpplicable
water quality standards and to make the alocations to the pollution sources. However, the phased
TMDL approach recognizesthat additional dataand information may be necessary to vdidate the
assumptions of the TMDL and to provide greater certainty that the TMDL will achieve the

gpplicable water qudity standard. Thus, the Phase 1 TMDL identifies data and information to be
collected after thefirst phase TMDL isestablished that would then be assessed and would formthe
basisfor aPhase 2 TMDL. The Phase 2 TMDL may revise the needed load reductions or the
dlocation of thedlowableload or both. EPA intendsto gather new information and perform new
analyses s0 asto produce arevised or Phase 2 TMDL for sedimernt for theidentified segments of
the Chattooga River Watershed, if necessary, in 2004. The phased approach isappropriatefor this
TMDL because information on the actua contributions of sediment to the Chattooga River

Watershed from both point and nonpoint sourceswill be much better characterized inthefutureand

9
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additiond reductions determined, if needed..

3. Problem Definition

The water ssgments in the Chattooga River Watershed for which this TMDL is being established
arelisted on the State of Georgia s2000 Section 303(d) list. Seven of these segmentsarelisted on
the State of Georgia's 2000 Section 303(d) list of impaired waters because of excessve
sedimentation. Theeighth segment, Roach Mill Creek, isimpaired based onbiologicd community
and habitat impairment (due to excessve sedimentation).

The purpose of thisTMDL isto establish the acceptable loading of sediment from al sources, such
that sediment levelsin the Chattooga River Watershed will not exceed the gpplicable water quality
standard as interpreted by EPA for protection aguatic life.

4. Applicable Water Quality Standard

TMDLs are established at levels necessary to attain and maintain the applicable narrative and
numerical water quality standards. (See 40 CFR Section 130.7(c)(1).) The State of Georgia's
Rulesand Regulationsfor Water Quaity Control do not include anumerica water qudity standard
for aquatic life protection due to sediment. The narrdtive sandard is to maintain the biologica

integrity of the waters of the State— Georgia sWater Qudity Standard isestablished in Georgia' s
Rules and Regulations for Water Qudity Control, Chapter 391-3- 6, Revised July, 2000 Georgia
Regulation 391-3-6-.03(2)(a).

5. Background

The Chattooga River Watershed islocated in northeastern Georgia. Thelocation of thewatershed,
with the Stekoa Creek Watershed  highlighted, is shown in Fgure 1

10
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Figure 1: Chattooga Water shed L ocation M ap

EPA developed TMDLs for each of the eight listed segments in the watershed. Figures 2 to 4
illustrate the drainage areas of the listed segments in the Stekoa Creek, Warwoman Creek and
West Fork watersheds.
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Stekoa Creek
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Saddle Gap Craek
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Figure2: Stekoa Creek Tributary Watersheds
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Upper Warwoman Creek
Watershed

Roach Mill Creek i dietshed
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Figure 3: Upper Warwoman Tributary Water sheds
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Lower West Fork Watershed

Law Ground Creek YWWatershed

2 0 2 4 Miles

Figure4: Lower West Fork Tributary Watersheds

Each watershed contains severd different types of land uses. Different land uses collect and
digtribute sediment at different rates as a function of runoff and eroson. Figure 5 illudtrates the

14
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landuses in the Chattooga Watershed.
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Figure 5: Chattooga Watershed Landuses
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5.1. Source Assessment

A TMDL evauation examines the known potential sources of the pollutant in the watershed,
including point sources, nonpoint sources, and background levels. For the purpose of thisTMDL,
facilities permitted under the Nationad Pollutant Discharge Elimination System (NPDES) Program

are considered point sources.

51.1. Point Sources:

Onewastewater treatment facility point sourceislocated in the Georgiaportion of the 303(d) listed
greams. The Clayton Wastewater Treatment Facility (Permit # GA0021806) dischargesdirectly
to Stekoa Creek below Clayton. With adesign discharge flow of 0.5 million galons per day; the
total maximum daily sediment permitted load is 0.06 tons/day of Tota Suspended Solids(TSS) or
0.04% of the average yearly load. Thispoint source sediment load does not represent asignificant
impact on the stream’ s sediment budget. The wastewater treatment facility point source load isa
minor component and the organic “sediment” being measured by the TSS monitoring does not

necessarily cause a habitat problem.

Other potentia point sourcesdischargesin the Georgiaportion of thelisted Streamsare sorm water
discharges associated with congruction activity. The State of Georgia Department of Natura

Resources, Environmenta Protection Divison has developed a generd sorm water permit. Al

exiging and new storm water point sourceswithin the State of Georgia, that arerequired to havea
permit, are authorized to discharge storm water associated with construction activity to the waters
of the State of Georgia in accordance with the limitations, monitoring requirements and other
conditions set forth in Parts| through V11 of the Georgia Storm Water Genera Permit. The permit
limitations are established to assure that the ssorm water runoff from these point source sites does
not cause or contribute to the existing sediment impairment. A Comprehensive Monitoring Plan
with turbidity monitoring requirementsisrequired to assure any sorm water dischargefromtheste

16
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does not cause or contribute to the existing sediment problem.

The Georgia Generd Storm Water Permit for Congtruction Activities (Storm Water Permit) was
developed to reduce theinput of sediment from congtruction activities. Inthe Upper Stekoa Creek
Watershed, based on the available mid 1990slanduseinformation, it was estimated thet, absent the
limitati ons established by the Storm Water Permit, construction would contribute 450 tons/square
milelyear to the stream sediment load. Implementation of the Storm Water Permit in the Upper
Stekoa Creek Watershed, which has the highest contribution from construction activities, should
reduce the sediment contributed by these construction activitiesto 55 tong/'square- milelyear (0.45
Ibs/day/acre), which is below the target of 90 tons/'square-milelyear. Thisreduced load would be
lessthan 1% of the total sediment alowable load for the Upper Stekoa Creek Watershed.

The GeorgiaGeneral Storm Water Permit can be considered to be awater quality-based permit,in
that the numeric limitsin the permit, if met and enforced, will not cause awater qudity problemina
unimpaired stream or contribute to an existing problem in an impaired stream. It isrecommended

that for impaired watersheds, the cold water (trout stream) turbidity table be used.

5.1.2. Existing Nonpoint Watershed Sediment Loads:

The long—term sediment watershed load was caculated using the Universa Soil Loss Equation
(USLE) (see Section 7) and broken down by land use sediment sources and road erosion sediment
sources. The current estimated long—term area wel ghted watershed sediment loads for the listed
streams in the Chattooga River Watershed are shown in Table 1.

Table1: Water shed Sediment L oads

Listed Streams - Watershed Watershed Road Area Total Area Weighted
Georgia (Tons/Year) | (Tons/Year) | (Sg.Mi.) [ (Tons/Yr) | (Tons/Year/Sq.Mi.)
Scott Creek Stekoa 205 873 6.1 1078 177

Stekoa Creek above Stekoa 319 467 1.7 786 461
Clayton

Saddle Gap Creek Stekoa 205 873 2.7 1078 392
Chechero Creek Stekoa 342 395 4.2 737 175

Pool / She Creek Stekoa 257 247 4.8 504 106
Cutting Bone Creek Stekoa 56 93 2.1 149 71

17
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(unimpacted segment)

Stekoa @ Boggs Mt Stekoa 3030 4425 21.3 7455 351

Rd.

Upper Warwoman Upper 1031 1230 9.0 2251 250

Creek Warwoman

Roach Mill Creek Upper 40 78 0.7 118 162
Warwoman

Law Ground Creek Lower West 25 226 0.9 251 269

Fork

The Georgia listed streams in the Chattooga River Watershed arein four 12-digit hydrologic unit
code (HUC) watershed ddlineations. For each of these 12 digit HUCs, detailed information on
sediment load by individua land coverage is provided below:

5.1.3. Upper Stekoa Creek Watershed — HUC 0306002001
The listed segments in the Upper Stekoa Watershed are:

Stekoa Creek

Scott Creek

Saddle Gap Creek

The Upper Stekoa Creek Watershed mid 1990s landuse information was used to develop the
exiging sediment loads. Table 2 provides the listing of the various landuses and the estimated
annud contribution of sediment from each |anduse category.

Table2: Upper Stekoa Water shed Landuse and Related Sediment L oads

Land use Acres Tong/Sq.Mi./Year
Open Water 6 0
Low Intensity Residential 89 1453
High Intensity Residential ) 14

18
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High Intensity Commercial 157 122
Bare Rock/Sand/Clay 1 0
_Co_nst_ructi on (Prior to the di scharg_e 6 47955
limitationsin the Storm Water Permit)
Deciduous Forest 7294 26
Evergreen Forest 1750 13
Mixed Forest 4077 13
Pasture/Hay 723 4
Row Crops 204 5939
Other Grasses 257 166
Woody Wetlands 2 1536
Emergent Herbaceous Wetlands 0 934
Total Watershed L oad without Roads 3030 tons/year
4425 tons/year

Roads

5.14. Lower Stekoa Creek Watershed — HUC 0306002002
The listed segmentsin the Lower Stekoa Creek Watershed are;
Chechero Creek

Pool Creek

The Lower Stekoa Creek Watershed mid 1990s landuse information was used to develop the
exising sediment loads. Table 3 provides the listing of the various landuses and the estimated
annud contribution of sediment from each landuse category.

19
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Table3: Lower Stekoa Creek Water shed Landuse and Related Sediment L oads

Land use Acres Tong/Sq.Mi./Year
Open Water 4 0
Low Intensity Residential 37 1818
High Intensity Residential 1 8
High Intensity Commercial 6 05
Construction (Prior to the discharge 26 109
limitationsin the Storm Water Permit)

Deciduous Forest 4100 %6
Evergreen Forest 2211 13
Mixed Forest 3346 19
Pasture/Hay 196 160
Row Crops 40 7533
Other Grasses 83 179
Woody Wetlands 1 755
Emergent Herbaceous Wetlands 0 58
Total Watershed L oad without Roads in 599 tons/vear
Listed Segments y
Roadsin Listed Segments 642 tonslyear

5.1.5. Upper Warwoman Creek Watershed — HUC 0306002002
The listed segmentsin the Upper Warwoman Creek Watershed are:
Upper Warwoman Creek

Roach Mill Creek

20
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The Upper Warwoman Creek Watershed mid 1990s landuseinformation was used to devel op the
exiging sediment loads. Table 4 provides the liging of the various landuses and the estimated
annua contribution of sediment from each landuse category.

Table4: Upper Warwoman Watershed L anduse and Related Sediment L oads

Land use Acres Tong/Sq.Mi./Year
Open Water 1 0
Low Intensity Residential 82 2796
High Intensity Commercial 5 o
Construction (Prior to the discharge 1 0
limitationsin the Storm Water Permit)

Deciduous Forest 4470 2
Evergreen Forest 4230 6
Mixed Forest 5470 6
Pasture/Hay 270 o
Row Crops 60 9549
Other Grasses 33 134
Woody Wetlands 1 1408
Total Watershed L oad without Roads 1031 tonslyear
Roads 1230 tons/year

5.1.6. Lower West Fork Creek Watershed — HUC 0306002002

The listed segment in the Lower West Fork Creek Watershed is.

Law Ground Branch

21
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The Lower West Fork Creek Watershed mid 1990s landuse information was used to develop the
exigting sediment loads. Table 5 provides the ligting of the various landuses and the estimated
annua contribution of sediment from each landuse category.

Table5: Lower West Fork Watershed L anduse and Related Sediment L oads

Land use Acres Tong/Sq.Mi./Year
Open Water 05 0
Transitional 104 454
Deciduous Forest 1480 %

Evergreen Forest 3400 26

Mixed Forest 3340 26
Pasture/Hay e 710

Row Crops 6 23066

Total Watershed Load without Roads in 25 tons/vear
Listed Segment Y
Roads for Listed Segment 226 tons/year

6. EPA Region 4 Biological/Habitat Data and Information

Biologica and habitat data were collected in 1998 to 2000 and reported in the “ Assessment of
Water Qudity Conditions Chattooga River Watershed” (USEPA Region 4, 1999). Excerptsfrom
that report are included below:

The results of the analyses on Stekoa Creek at gtations SCO1 and SCO2 indicate that the
designated uses of this stream are partialy supported. The biologica ranking wasfair at
both SCO1 and SCO2 indicating some impairment of the community. The biologica

communities a both locations are impacted and community structures reflect the poor
conditions d the dream. The results of the andlyses indicate that the cause of the

22
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impairment islikely dueto theincreasein sediment, which are primarily sands. The habitat
rankings of both the EPA Rapid Biologica Procedures (RBP) and Pfankuch indicated
impacted habitat conditions at SCO1. Some improvement in habitat was noted at SC02;
however, the ranking was Hill in the fair range for the Pfankuch rating. The bottom
substrate characteristicsindicated that sand Size and smaller particleswere very prominert
inthisstream. Dueto theimpacted condition of the aguatic macroinvertebrate community,
this stream should dso be listed as partidly meeting designated uses due to impairment of
the biological community with the likely pollutant of concern listed as sediment.

Five streams that are tributaries to Stekoa Creek were dso sampled. Three of these
streams showed adverse impacts to the biological community. Pool Creek and Saddle
Gap Creek had fair ratings for the macroinvertebrate community and Chechero Creek
rated poor at the sample station location.  Scott Creek, Saddle Gap, and Chechero
Creeks had fair RBP habitat ratings while Pool Creek had poor habitat conditions.

Anayss of the sediments of the stream indicated that these streams aso had substrates
dominated by fine sediments and sand sized particles. The biologica condition of Scott
Creek was good; however, due to habitat degradation, primarily related to the large
amount of sand in the subgtrate, the designated use support is threatened. Based on the
results of the anayses Stekoa Creek and the tributaries of Chechero Creek, Saddle Gap
Creek, and Pool Creek are not fully supporting designated uses. Therefore, these streams
should aso be included on Georgia EPD’ s 303(d) list with sediment listed asthe pollutant
of concern. Cutting Bone Creek wasdso sampled and the biological community wasrated
asgood and the habitat was rated asgood. However, observations of field personnel and
sediment measuresindicated that the stream substrate showed areas of increasing sediment
deposits. The stream is recommended to belisted as fully supporting designated uses but
placed on a watch ligt to provide increased attention to controlling sources of sediment

inflow to the stream.

7. Model Development
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The link between the habitat ateration due to sediment loads and theidentified sources of sediment
is the basis for the development of the TMDL. The linkage is defined as the cause and effect
relationship between the sdected indicators and identified sources. This provides the basis for
estimating the total assimilative capacity of the river and any needed load reductions.

7.1. Watershed Sediment Loading Model

Anandyssof watershed loading could be conducted at variousleve sof complexity, ranging froma
smplistic grossestimate to adynamic modd that capturesthe detailed runoff from the watershed to
the receiving waterbody. Thelimited amount of deta.availablefor the Chattooga River Weatershed
prevented EPA from using adetailed dynamic watershed runoff mode, which needsagresat ded of
datafor cdibration. Instead, EPA determined the sediment contributions to the Chattooga River
Watershed from the surrounding watershed based on an annua mass balance of sediment in water

and sediment loading from the watershed.

Watershed-scae loading of sediment in water and sediment was smulated using the Watershed
Characterization System (WCS) (USEPA, 2001). The complexity of thisloading function mode
fals between that of a detailed smulation mode, which attempts a mechanigtic, time-dependent
representation of pollutant load generation and transport, and smple export coefficient models,
which do not represent tempord variability. The WCS providesamechanistic, Smplified smulation
of precipitationdriven runoff and sediment ddivery, yet is intended to be applicable without
cdibration. Solidsload from runoff can then be used to estimate pollutant delivery to the receiving
waterbody from the watershed. This estimateis based on sediment concentrationsin wet and dry
deposition, which is processed by soils in the watershed and ultimately delivered to the recelving
waterbody by runoff, erosion and direct deposition.

7.1.1. Universal Soil Loss Equation

The Universd Soil Loss Equation (USLE), developed by Agriculture Research Station (ARS)
scientistss W. Wischmeer and D. Smith, has been the most widdy accepted and utilized soil 1oss
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equation for over 30 years. Designed as a method to predict average annud soil loss caused by
sheet and rill erosion, the USLE isoften criticized for itslack of applications. While it can etimate
long-term annua soil loss and guide conservationists on proper cropping, management, and
conservation practices, it cannot be applied to a specific year or a specific sorm. The USLE is
mature technology and enhancementsto it are limited by the smple equation structure. However
based on itslong history of use and wide acceptance by the forestry and agriculture communities, it
was sdlected as an adequate tool for estimating long-term annua soil erosion, for evauating the
impacts of land use changes and evaluating the benefits of various Best Management Practices
(BMPs).

The Sediment Tool, which incorporates the USLE equation, is an extenson of the Watershed
Characterization Sysem (WCS). For more detailed information on WCS, refer to the WCS
User'sManud. The Sediment Tool can be used to perform the following tasks.

Edtimate extent and digtribution of potentid soil erosion in the watershed.
Edtimate potentid sediment ddlivery to receiving waterbodies.
Evauate effects of land use, BMPs, and road network on erosion and sediment ddlivery.

Soil loss from sheet and rill erosonismainly dueto detachment of soil particlesduring rainfdl. Itis
the mgor soil loss from crop production and grazing aress, condtruction Sites, mine Stes, logging
aress, and unpaved roads. The magnitude of soil erosion isnormaly estimated through the use of
the Universd Soil Loss Equation (USLE). The USLE equation isamultiplicative function of crop
and site specific factors that represent rainfal erosivity (R), soil erodibility (K), soil dope(S), dope
length (L), cropping or conservation management practices (C), and erosion control practices(P).
The R factor describes the kinetic energy generated by the frequency and intengity of rainfdl. The
K factor represents the susceptibility of soil to eroson (i.e. soil detachment). TheL and Sfactors
represent the effect of dope length and dope steepness on erosion, respectively. The C factor
represents the effect of plants, soil cover, soil biomass and soil disturbing activities on eroson
including crop rotations, tillage and resdue practices. Findly, theP factor representsthe effects of
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conservation practices such as contour farming, strip cropping and terraces.
The USLE equetion for estimating average annua oil erosionis.
A= RKLSCP
A = average annud soil lossin t/a (tons per acre)
R =rainfdl erosvity index
K = soil erodibility factor
L S = topographic factor - L isfor dope length & Sisfor dope
C = cropping factor

P = conservation practice factor

Evduating the factorsin USLE:

R - therainfdl erogvity index

Mogt appropriately caled the erogivity index, it is a Satidic cdculated from the annud
summation of rminfal energy in every sorm (corrdaes with raindrop size) times its

maximum 30 - minute intensity. As expected, it varies geographically.

K - the soil erodibility factor

Thisfactor quantifies the cohesive or bonding character of asoil type and itsresistance to
didodging and transport due to raindrop impact and overland flow.
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LS - the topographic factor

Steeper dopes produce higher overland flow velocities. Longer dopes accumulate runoff
from larger areas and dso result in higher flow veocities. Thus, both result in increased
eroson potentia, but in anon - linear manner. For convenience L and S are frequently

lumped into asngle term.

C - the crop management factor

This factor is the ratio of soil loss from land cropped under specified conditions to
correponding loss under tilled, continuous falow conditions. The most computationaly
complicated of USLE factors, it incorporates effects of: tillage management (dates and
types), crops, seasond erosvity index distribution, cropping history (rotation), and crop
yidd level (organic matter production potentid).

P - the conservation practice factor

Practices included in this term are contouring, strip cropping (ternate crops on a given

dope established on the contour), and terracing.

Appropriate vaues for the USLE parameters should be provided for each of the management
activities. Literature values are available, but site-specific vaues should be used when available.
Edtimates of the USLE parameters and thusthe soil erosion ascomputed from the USLE equation
are provided by the Natura Resources Conservation Service' s National Resources Inventory
(NRI) 1994. The NRI database contains information of the status, condition and trend of soil,
water and related resources collected from approximately 800,000 sampling points across the

country.
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Soil lossfrom gully erosion occursin doping areasmainly asaresult of naturd processes. Farming
practices such aslivestock grazing exacerbatesit. The degpening of rill erosion causesgullies The
amount of sediment yied from gully erosion is generdly less than that caused by sheet and rill

eroson. There are no exact methods or equations to quantify gully eroson, but Dunne and

Leopold (1978) provide percent sediment yield estimates for various regions of the country. Ina
amall grazed catchment near SantaFe, New Mexico, gully erosion wasfound to contribute only 1.4
percent of thetotal sediment load as compared to sheet erosion and rain splash, which contributed
97.8 percent of the sediment load. Dunne and Leopold report that in most cases (nationdly and
internationdly) gully erosion contributes|ess than 30 percent of thetotal sediment load, dthough the
percentages have ranged from O percent to 89 percent contribution (Dunne and Leopold, 1978).

The soil losses from the erosion processes described above are locdized losses and not the total
amount of sediment that reaches the stream. The fraction of the soil losses in the field thet is
eventudly ddivered to the stream depends on severd factors, which include the distance of the
source area from the stream, the size of the drainage area, and the intensity and frequency of
ranfal. Soil losses dong the riparian areas are expected to be ddivered into the stream with
runoff- producing rainfal.

7.1.2. Sediment Analysis

The watershed sediment loads for sdected watersheds are determined using the USLE and
available GIS coverage. The sediment andysis produces the following outputs:

Source Erosion and Sediment
Stream Grid
Sediment Ddlivery on Stream

The sediment analysisisaso ableto eva uate default scenarios by, for example, changing land uses
and BMPs. The following are some of the parameters that may be altered:
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C and P Lookup vaues
Land Use Change Layer
BMP Layers
Add/Delete Roads
Create Road Control Structure Layer

The sediment andysis can be run for a single watershed or multiple watersheds. For TMDL

development purposesthe basi ¢ sediment analysiswas used for developing relativeimpacts. Other
applicationsused in developing the TMDL includethe eval uation of the effectivenessof BMPsand
development of implementation plans.

7.1.3. Sediment Modeling Methodol ogy

The watersheds of interest are first delineated. The stream grid for each delineated watershed,
based on the Digitd Elevation Maps (DEM) data, is created so that the stream matches the
elevaion (i.e, the stream correspondsto the lower evationsin thewatershed). The system uses
thisthreshold to determine whether aparticular grid cdll correspondsto astream. Grid cellshaving
flow accumulation vaues higher than the threshold will be considered as part of the stream network.

The RF3 stream network is used as a reference or basis of comparison to obtain the desired
sream dendty. A stream grid corresponding to the stream network that hasfifty 30 by 30 meter
headwater cdllsis the defaullt.

For each 30 by 30 meter grid cell the potential erosion based on USLE and potentia sediment
delivery to the stream network isestimated. The potential erosionfrom each cdll iscaculaied using
the USLE and the sediment delivery to the stream network can be caculated using one of four
available sediment ddlivery equations.

(1) Distance-based equation 1 (Sun and McNulty 1988)
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Md=M* (1-0.97* D/L),
L=51+179* M,

Where Md is the mass moved from each cell to the closest stream network (US
tong/acrefyr);

D (feet) isthe least cost distance from acell to the nearest stream network; and
L (fedt) isthe maximum distance that sediment with mass M (US ton) may travel.
(2) Distance-based equation 2 (Yagow et al. 1998)
DR=exp (-0.4233* L * &),
Sf=exp(-16.1* (r/ L + 0.057)) - 0.6,
Where DR is the sediment delivery ration;
L isthe distance to stream in meters and
risthe relief to stream in meters.
(3) Area-based equation (converted from a curve from Nationd Engineering Handbook by Soil
Conservation Service 1983
DR =0.417762* A ™ (-0.134958) - 0.127097,
DR <=1.0,
Where DR isthe sediment ddlivery ratio and
A isareain square miles,

(4) WEPP-based regression equation (L.W.Swift, Jr.,2000)
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Z=0.9004-0.1341* X-0.0465* X"2+0.00749* X"3-
0.0399* Y +0.0144* Y ~2+0.00308* Y 3,

X>0,Y>0,

Where Z is percent of source sediment passing to next grid cell,

X iscumulative distance downd ope,

Y ispercent dopein grid cdll.

The sediment andysis provides the caculations for Sx new parameters.

Source Erosion — estimated erosion from each grid cdll due to the land cover

Road Eroson — estimated erosion from each grid cell representing aroad

Composite Erosion — composite of the source and road erosion layers

Source Sediment — estimated fraction of the soil erosion from each grid cdll thet reachesthe
stream (sediment ddlivery)

Road Sediment — estimated fraction of theroad erosion from each grid cdll that reachesthe

stream

Composite Sediment — composite of the source and erosion sediment layers

The sediment delivery can be calculated based on the composite sediment, road sediment, or
source sediment layer. The sources of sediment by each land use type is determined showing the
types of land use, the acres of each type of land use, and the tons of sediment estimated to be
generated from each land use. The information and estimates devel oped using this methodology

were summarized in Tables 1 through 5 in Section 5.

7.1.4. Sediment Analysis I nputs
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Before conducting a sediment andys's, anumber of datalayers must be avalable. Theseinclude
the fallowing:

DEM (grid) — The DEM layersthat comewith the WCS digtribution system are shapefiles
and areof coarseresolution (300 m x 300 m). Theuser needsto import aDEM grid layer.
A higher resolution DEM grid layer (30m x 30 m) was downloaded from USGS web Ste

or from a state’' s GI S data clearinghouse

Road — Theroad layer isneeded asashapefileand requires additiona attributessuchasC
(road type), P (road practice) and ditch (value of either 3 or 4, indicating presence or
absence of sdeditch, respectivey). If theseattributes are not provided, the Sediment Tool
automatically assigns default values of road type 2 (secondary paved roads) ditch 3 (with
ditch) and road practice 1 (no practices).

Soil — The SSURGO (1:24k) soil datamay be imported into the WCS project if higher-
resolution soil dataisrequired for the estimation of potentia eroson. If the SSURGO soil
database not available, the system uses the STATSGO Soil data (1:250k) by default.

The Multi-Resolution Land use Classification (MRLC) data are aso used.

Ranfdl erogvity index is either provides based on arainfdl index of the USA or can be
calculated based on precipitation data.

The Universal Soil Loss Equation (USLE) R, K, LS, C, and P factors are cdculated from the

above data as follows:
A= RKLSCP
A = average annud s0il lossin t/a (tons per acre) is calculated.
R =ranfdl erodvity index is provide based on arainfdl index of the USA.

K = soil erodibility factor calculated based on soil types.
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L S = topographic factor - L isfor dopelength set at 30 metersand Sisfor dope
caculated based on the 30 meter DEM data. Presently awatershed average LS

termisused.
C = cropping factor or land use factor.

P = conservation practice factor or BMP implementation.

7.15. Sediment Load Development Methodol ogy

For each watershed of interes, the* exiging” long—term sediment loading isestimated viathe USLE
sediment andlysis, using default parameters and estimated C and Pvalues. The USLE isdesigned
as a method to predict average annud soil loss caused by sheet and rill eroson. Whileit can
edimate long - term annua soil lossand guide on proper cropping, management, and conservation

practices, it cannot be applied to a pecific year or a specific sorm.

The resultant sediment load calculation for each watershed is therefore expressed as along-term
annud soil loss expressed in tons per year cdculated for the R - the rainfadl erosvity index, a
datidic caculated from the annua summation of rainfal energy in every sorm (correlates with

randrop Sze) timesits maximum 30 - minute intengty.

The watershed sediment load target is based on the long - term annud soil loss expressed in tons
per year cdculated for rdatively unimpacted watershed with demonstrated hedthy biology and
habitat. For theinitia sediment load devel opment cong stent default parametersand inputs are used
for each watershed. These include the MRLC land use data, the USGS DEM data, STASTGO

soil information and watershed average C and P values for each land use type.

7.2. Instream Sediment Impacts

Theinstream flows and sediment concentrationswere estimated based on daily flows proportioned
from the Chattooga River USGS gage #021 77000, the USLE predicted annua loadings and the
following sediment flow relationship:
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TSS (mg/l) = coefficient * (Flow / Mean Flow)  1.37

This relationship was developed for the Chattooga Watershed based on sediment and flow data
collected in 1998 and 1999 and based on historic flow and sediment data available from the
USGS. The information and data is reported in the Chattooga River Watershed Hydrologic /
Sedimentation Study (USEPA Region 4. 1999)

Thisrelationship of sediment to flow for ardatively unimpacted stream is shown in Figure 6.

Sediment = 13 * (Flow/Mean Flow)"1.37
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Figure6: Sediment and Flow Relationship

FHgure 7 illustrates the estimated 1992 flow and sediment concentrations for Upper Stekoa Creek
watershed, which hasacd culated long-term annuad sediment load of 371 tons/sg.mi./year, anarea
of 21.3 sq.mi and a predicted mean flow sediment concentration of 50 mg/l.
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Figure7: 1992 Stekoa Creek Estimated Sediment Concentrations

Figure 8 illudrates the estimated 1992 flow and sediment concentrations for the relatively
unimpacted Cuttingbone Creek watershed, which hasaca culated long-term annua sediment load
of 71 tong/sg.mi./year.
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Figure 8: 1992 Unimpacted Cuttingbone Creek Sediment Concentrations
8. Numeric Sediment Target Determination

8.1. Numeric Target

The working hypothesisfor the sediment watershed load isthat if the Chattooga River Watershed
has along—term annua sediment load Smilar to ardatively biologicaly unimpacted hedthy stream,
then the Chattooga River Watershed will remain stable and not be biologicaly impaired due to
sediment. Conversdy, if the Chattooga River Watershed sediment concentrations exceed the
unimpacted dream’s long—term annud sediment load then the stream will be ungtable and
biologicdly impaired. Biologicaly unimpacted streams in the West Fork Watershed of the
Chattooga River Basin and Cuttingbone Creek in the Stekoa Creek Watershed were used to
develop atarget sediment watershed load. A biologicaly unimpacted streany’ swatershed sediment
loading rate per area average of around 100- tonsyear/square mile was developed as an
acceptableloading rate. A sediment-loading rate per area of 90-tonslyear/square milewasused as
thetarget; thisincludesa 10 percent margin of safety. A percent reduction TMDL was devel oped
by comparing the impacted watersheds sediment-loading rate © the biologicaly unimpacted
watersheds sediment loading rate.

Sediment loads in the Stekoa Watershed and the Warwoman Watershed (adjoining smilar

watersheds) were compared to the Use Support Evauation performed by Region 4 during the
1998-2000 watershed assessment (USEPA Region 4, 1999). An average projected sediment
watershed load of 100 tons/year/sg.mi. was concluded to relate to a reatively unimpacted

watershed. The Use Support Eva uationisbased on the EPA Rapid Biologica Procedures (RPB)
for determining wadesble stream biological and habitat conditionswhere arating of 1ispoor, 2is
far, 3isgood and 4 isvery good. Table 6 shows the results of these use support determinations.
The streams with Use Support, Biologicd and Habitat ratings of 3 or 4 were determined to be
unimpacted streams and watersheds. Figure 9 shows the relationship between these unimpacted
and impacted streams’ use support ratings and projected sediment yield.
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Table6: Stekoaand Warwoman Use Support Ratings

Stekoa Watershed Station ID Ton/Year/Sq.Mi. Use Biological RPB
Support Rating Habitat
Rating Rating
Stekoa above Clayton SC-01 461 2 2 2
Stekoa @ Boggs Mt Rd. SC-02 351 2 2 3
Cutting Bone Creek SC-03 71 4 2 2
Scott Creek SC-04 177 3 3 2
Pool / She Creek SC-05 106 2 2 1
Chechero Creek SC-06 175 1 1 2
Saddle Gap Creek SC-07 392 2 2 2

Warwoman Watershed

WarWoman Creek @ WWw-01 125 2 2 1
Black Diamond Rd

Warwoman Creek @ WW-02 104 4 3 3
Warwoman Ford

Martin / Finney Creek WW-03 92 4 3 3
Roach Mill Creek WW-04 162 2 2 2
Tuckaluge Creek WW-05 103 4 3 3
Hoods Creek WW-06 108 4 4 3
Walnut Fork WWw-07 65 4 4 4
Sarah's Creek WW-08 51 4 3 3
Morsingills Creek WW-09 110 3 3 1
Goldmine Branch WW-10 100 3 3 1
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Figure9: Use Support Ratingsand Sediment Yields

9. Total Maximum Daily Load (TMDL)

The TMDL isthe totd amount of a pollutant that can be assmilated by the receiving waterbody

without exceeding the applicable water quality standard, in thiscase, anumeric interpretation of the

State of Georgid s narrative water quality sandard for aguetic life  This TMDL determines the

maximum load of sediment that can enter the Chattooga River Watershed.

9.1.

Critical Condition Determination

The 1980 through 1998 flow period was used to eva uate the ingtream sediment conditions. The

average annual flow period of 1992 was selected asaperiod that representsthe critical conditions

for determining thedaily maximum allowable sediment |oad and concentrations. Thedaily maximum

load or concentration can be viewed asbeing the* acute’” concentration the stream canhandle. The
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flow period of 1980 through 1998 will be used to cal culate the mean flow sediment concentrations
and the low flow sediment concentrations. The instream sediment concentrations related to the
mean and low flows can be informationd in indicating the reative hedth and gatus of the stream.

Theannua averageload isaso reported sncethisloading ismore appropriate than adaily load for
representing the long-term processes of accumulation of sedimentsin the stream habitat areasthat
are associated with the potentia for habitat ateration and aquatic life effects.

9.2. Seasonal Variation

Theuse of flow to determine the alowableloads under thisTMDL accountsfor seasond variations
rdlevant tothisTMDL. Sediment isexpected to fluctuate based on the amount and distribution of
ranfal and is taken into consideration by examining the flow years of 1980 through 1998. Since
flow is greatest in the spring and winter seasons, loadings of sediment are highest during these
seasons. However, these seasona impacts or other short-term varigbility in loadings are evened
out by the response of habitat dteration, which as discussed above, is a long-term process.
Therefore, the average annual 1oad was also calculated.

9.3. Margin of Safety

A Margin of Safety (MOS) isarequired component of a TMDL that accounts for the uncertainty
about the relationship between the pollutant loads and the quality of the receiving waterbody. The
MOS istypicaly incorporated into the conservative assumptions used to develop the TMDL. A
MOSisincorporated intothisTMDL inavariety of ways. TheseincdludeaMOSimplicitly assigned
by sdection of average USLE factors and by an explicit 10 percent reduction in the sediment
loading numeric target.

9.4. TMDL Development

Themaximum dally loadsfor each listed ssgment in the Chattooga Weatershed were estimated using
daily flows proportioned from the Chattooga River USGS gage #02177000, the USLE predicted
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annud loadings and the following sediment flow rdationship where:
TSS (mg/l) = coefficient * (How / Mean Flow) * 1.37

Daily loadsfor thelow to mean flow instream sediment concentrations and average annud loadings
wereaso determined. Figure 10illugtratesthe yearly variation in the associated sediment loadsfor
ardatively unimpacted watershed.
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Figure 10: Cuttingbone Creek Sediment 1980-1998
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9.5. TMDL Determination

The Chattooga River Watershed existing loads are presented in Table 7.

Table7: Existing Water shed L oads

Watershed

Existing Sediment Daily Loads per Square Mile

Existing Annual

Sediment Loads

Stream Name | Daily Maximum Average Flow Steady State Low (tons/year/sqg.mi.)
Flow

Stekoa 930 tons/day or 734 mg/I| 10 tons/day or 50 mgy/I 0.6 tons/day or 10 mg/l | 351

Scott Creek 770 tons/day or 990 mg/I 1.4 tong/day or 25 mg/I 0.1 tons/day or 5 mg/l 177

Pool Creek 380 tons/day or 630 mg/I 0.2tons/day or 15 mg/l 0.04 tons/day or 3 mg/l 106

Chechero 530 tons/day or 990 mg/I 1 tons/day or 25 mg/I 0.06 tons/day or 5 mg/l 175

Creek

Saddle Gap 820 tons/day or 2400 mg/I 1.5tons/day or 60 mg/I 0.09 tons/day or 12 mg/l | 392

Creek

Upper 1700 tons/day or 1520 mg/l | 3.2 tons/day or 37 mg/I 0.2 tons/day or 6 mg/I 250

Warwoman

Creek

Roach Mill 53 tons/day or 680 mg/I 0.1 tons/day or 15 mg/l 0.01 tons/day or 3 mg/l 162

Creek

Law Ground 180 tons/day or 1620 mg/l | 0.3 tons/day or 40 mg/I 0.02 tons/day or 8 mg/l | 269

Creek

The impared segments watershed TMDLS, usng the previoudy defined target of 90

tons/sg.mi./year and the 1992 average flow year are presented in Table 8.
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Table 8: Chattooga | mpaired Segments Watershed TMDL s

Watershed

Sediment Daily Loads and Concentrations per Watershed

Annual Sediment

Loads

Stream Name

Daily Maximum

Average Flow

Steady State Low

(tonslyear/sqg.mi.)

Flow

Stekoa Creek 240 tons/day or 190 mg/I 2.6 tons/day or 13 mg/I 0.15 tons/day or 3 mg/I Q0
Scott Creek 70 tons/day or 190 mg/I 0.75 tons/day or 13 mg/I| 0.045 tons/day or 3mg/l | 90
Pool Creek 54 tons/day or 190 mg/I 0.6 tons/day or 13 mg/l 0.035 tons/day or 3mg/l | 90
Chechero 90 tons/day or 190 mg/I 1.0tong/day or 13 mg/I 0.06 tons/day or3mg/l | 90
Creek

Saddle Gap 30 tons/day or 190 mg/I 0.33 tons/day or 13 mg/l 0.02tons/day or 3mg/l | 90
Creek

Upper 100 tons/day or 190 mg/I 1.1tong/day or 13 mg/I 0.07 tons/day or 3mg/l | 90
Warwoman

Creek

Roach Mill 8 tons/day or 190 mg/I 0.09 tons/day or 13 mg/| 0.005 tons/day or 3mg/l | 90
Creek

Law Ground 10 tons/day or 190 mg/I 0.1 tons/day or 13 mg/l 0.006 tons/day or 3mg/l | 90
Creek

10. Allocation of Loads

InaTMDL assessment, the totd dlowable load is divided and dlocated to the various pollutant

sources — both point sources and nonpoint sources. Allocations provided to point sources are

wasteload alocations (WLAS).

The Clayton Wastewater Trestment Fecility (Permit #
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GA0021806) dischargesdirectly to Stekoa Creek below Clayton. With adesign dischargeflow of
0.5 million gdlons per day; the WLA from continuous point source discharge for sediment is 0.06
tong/day or 0.04% of the watershed' s alowable annud year load. Based on the numeric limits of
the sorm water permit the area loading will be 55 tons/square-milelyear or 0.45 |bs/day/acre,
which is below the target of 90 tong/'square-milelyear.

Allocations to nonpoint sources are load alocations (LAS). Roads, agriculture and bare ground
(congtruction sites, etc.) sediment sources are the mgjor sediment producing aressin the watershed.

If best management practices (BMPs), asrecommended in Georgia s Best management Practices,
for these practicesand other sediment producing activitiesareimplemented at the Sitesthat are near
the stream’ s drainage network and the stream’ s riparian zone or buffer zones are maintained or

restored, then the TMDL targets can be met.

The calculated allowable load of sediment that can come into the Chattooga River

Watershed without exceeding the applicable narrative water quality standard, as
interpreted by EPA, is90 tong/square milelyear. For example, in the Upper Stekoa Creek
Watershed, this assessment indicates that over 99% of the loading of sediment is from nonpoint
sources and condruction activity prior to issuance of Georgias Storm Water Permit.
Implementation of the Storm Water Permit will reduce congtruction sediment runoff. Additiona
sediment reduction activities should target nonpoint sources, including the unpaved roads, to gain
the greatest water quality benfit.

10.1. TMDL Formula:

TMDL =WLA + LA + MOS, where:

TMDL = 100 tong/'sq.mi./year

WLA from the continuous permitted discharge for Upper Stekoa Creek
Watershed = 23 tonglyear;

WLA from wet weather discharges subject to the Genera Storm Water Permit =
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55 tong/sg.mi./year; and
LA from nonpoint source runoff and roads = 90 tons/sq.mi./year

MOS = 10 tons/sg.mi./year

10.2. TMDL Assumptions:

The dlocations in this TMDL reflect the following assumptions regarding ongoing watershed
restoration and/or pollution control activities in the Chattooga watershed:

The United States Forest Service manages about 70% of the Chattooga watershed. EPA
assumptions regarding activities on Forest Service landsinclude:

Redtoration activities, including but not limited to maintenance and rehabilitation of roads
and trals, will continue under the Chattooga Watershed Large-Scale Watershed
Restoration Project, funded by the U.S. Forest Service.

Private contractors will continue to be required to use Georgia's Best Management
Practicesfor forestry activities (including road building and/or maintenance) undertaken on
U.S. Forest Service lands in the watershed.

If these BMPs land managed by the U.S. Forest Service, we believe that loadings from
70% of the Chat W will be at levels a or below applicable water quality target.

Forest Service research activities to eva uate the effectiveness of the Georgia BMPs will
continue and will provide information that can be consdered in Phase 2 of the TMDL.

EPA aso assumesthat congtruction activitiesin thewatershed will be conducted in compliancewith
Georgid s Storm Water General Permit for congruction activities, including discharge limitations
and monitoring requirements contained in the Generd Storm Water Permit. Compliancewiththese
permitswill lead to sediment loadings from condtruction Stesat are at levels a or below gpplicable
targets.
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With respect to dl land disturbance activities, including road building and maintenance, if these
BMPsareimplemented, then EPA believesthat water quality targetsfor sediment will be achieved
throughout the Chattooga Watershed.

The wasteload dlocation component of this TMDL reflects the following additiona assumptions:

No NPDES point sourcewill be authorized to increaseits mass|oadings of sediment above
levels reflected in current water quality-based effluent limitations or dlowed inthe State's
Generd Storm Water Permit.

The permitting authority will establish the shortest reasonable period of timefor compliance
with permit limitations and conditions based on this TMDL.

These assumptions provide reasonable assurance that the alocation of loads in this TMDL,

described in more detail below, are appropriate. During Phase 1 of thisTMDL, EPA and Georgia
will gather data and information to determine whether continued reliance on these assumptionsis
reasonable. The Phase 2 TMDL may revise the dlocation of the alowable load, as necessary,

should EPA or Georgia be required to change the assumptions underlying that alocation.

10.3. Allocation to Nonpoint Sources

It is recommended that the Chattooga watershed be considered a high priority for riparian buffer
zone restoration and any sediment reduction BMPs, especidly for theroad crossings, agricultura
activities, and congtruction activities. Further ongoing monitoring needsto be completed to monitor

progress and to assure further degradation does not occur.

For those land disturbing activities related to Slviculture that may occur on public lands, it is
recommended that practices as outlined for landowners, foresters, timber buyers, loggers, site
preparation and reforestation contractors, and othersinvolved with slvicultura operations follow
the practices to minimize nonpoint source pollution as outlined in “Georgid s Best Management
Practices for Forestry (GaEPD, 1999).

45



Total Maximum Daily Load for Sediment in the Middle/Lower Chattooga River Watershed, GA April 30, 2001

10.3.1. Stekoa Creek Watershed - Upper Stekoa Creek Water shed—HUC 0306002001

A 75 percent sediment load reduction in the annua sediment load for Upper Stekoa Creek
Watershed is needed to meet the estimated watershed sediment |oading reduction target. The
main contributors to the Stekoa Creek watershed sediment load are: 1) watershed loadings
(primarily congtruction runoff prior to the limitations established by the Genera Storm Water
Permit) causing forty percent of the loading and 2) unpaved or poorly maintained roads causing
gxty percent of theloading. To meet the proposed target, the Genera Storm Water Permit
should be implemented and specific BMPs should be implemented for forestry and agriculture,
congtruction not subject to the Generd Storm Water Permit and roads that reduce each of their
respective sediment contributions.

10.3.2.  Scott Creek Watershed - Upper Stekoa Creek Watershed —HUC 0306002001

A 50 percent sediment load reduction for Scott Creek Watershed is needed to mest the
estimated watershed sediment |oading reduction target. The main contributors to the Scott
Creek watershed sediment load are: 1) watershed loadings (primarily construction runoff prior
to the limitations established by the Genera Storm Water Permit) causing twenty percent of the
loading and 2) unpaved or poorly maintained roads causing eighty percent of theloading. To
meet the proposed target, the General Storm Water Permit should be implemented and specific
BMPs should be implemented for forestry and agriculture, construction not subject to the
Genera Storm Water Permit and roads that reduce each of their respective sediment

contributions.

10.3.3. Saddle Gap Creek Watershed - Upper Stekoa Creek Watershed — HUC
0306002001

A 77 percent sediment load reduction for Saddle Gap Creek Watershed is needed to meet the
estimated watershed sediment |oading reduction target. The main contributors to the Saddle
Gap Creek watershed sediment load are: 1) watershed loadings (primarily congtruction runoff
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prior to the limitations established by the Generd Storm Water Permit) causing twenty percent
of the loading and 2) unpaved or poorly maintained roads causing eighty percent of the loading.
To meet the proposed target, the Generd Storm Water Permit should be implemented and
specific BMPs should be implemented for forestry and agriculture, congtruction not subject to
the Generd Storm Water Permit and roads that reduce each of their respective sediment

contributions

10.3.4. Chechero Creek Watershed - Lower Stekoa Creek Watershed — HUC
0306002002

A 50 percent sediment load reduction for Chechero Creek Watershed is needed to meet the
estimated watershed sediment |oading reduction target. The main contributors to the Chechero
Creek watershed sediment load are: 1) watershed loadings (primarily construction runoff prior
to the limitations established by the Generd Storm Water Permit) causing forty five percent of
the loading and 2) unpaved or poorly maintained roads causing fifty five percent of the loading.
To meet the proposed target, the Generd Storm Water Permit should be implemented and
specific BMPs should be implemented for forestry and agriculture, congtruction not subject to
the Genera Storm Water Permit and roads that reduce each of their respective sediment

contributions

10.3.5. Pool Creek Watershed - Lower Stekoa Creek Watershed — HUC 0306002002

A 15 percent sediment load reduction for Pool Creek Watershed is needed to meet the
estimated watershed sediment loading reduction target. The main contributors to the Pool Creek
watershed sediment load are: 1) watershed |loadings (primarily construction runoff prior to the
limitations established by the Generd Storm Water Permit) causing fifty percent of the loading
and 2) unpaved or poorly maintained roads causing fifty percent of the loading. To mest the
proposed target, the Generad Storm Water Permit should be implemented and specific BMPs
should be implemented for forestry and agriculture, congtruction not subject to the Generd
Storm Water Permit and roads that reduce each of their respective sediment contributions
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10.3.6. Law Ground Branch Water shed—Warwoman Water shed HUC 030601020602

A 67 percent sediment load reduction for Law Ground Branch Watershed is needed to meet
the estimated watershed sediment loading reduction target. The main contributors to the Law
Ground Branch watershed sediment load are: 1) watershed |oadings (primarily construction
runoff prior to the limitations established by the Generdl Storm Water Permit) causing ten
percent of the loading and 2) unpaved or poorly maintained roads causing ninety percent of the
loading. To meet the proposed target, the Generd Storm Water Permit should be implemented
and specific BMPs should be implemented for forestry and agriculture, construction not subject
to the Generd Storm Water Permit and roads that reduce each of their respective sediment
contributions.  Since roads are amgjor contributor, this should be amgjor BMP

implementation area

10.3.7.  Upper Warwoman Creek Watershed — Warwoman Watershed HUC
030601020602

A 64 percent sediment |oad reduction for Upper Warwoman Creek Watershed is needed to
meet the estimated watershed sediment |oading reduction target. The main contributors to the
Upper Warwoman Creek watershed sediment load are: 1) watershed loadings (primarily
congtruction runoff prior to the limitations established by the Genera Storm Water Permit)
causing forty five percent of the loading and 2) unpaved or poorly maintained roads causing fifty
five percent of the loading. To meet the proposed target, the Generd Storm Water Permit
should be implemented and specific BMPs should be implemented for forestry and agriculture,
congtruction not subject to the Generad Storm Water Permit and roads that reduce each of their
respective sediment contributions.

10.3.8. Roach Mill Creek Watershed — West Fork Watershed HUC 030601020102

A 44 percent sediment load reduction for Roach Mill Creek Watershed is needed to meet the
estimated watershed sediment loading reduction target. The main contributors to the Roach Mill
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Creek watershed sediment load are: 1) watershed loadings (primarily construction runoff prior
to the limitations established by the Generd Storm Water Permit) causing thirty five percent of
the loading and 2) unpaved or poorly maintained roads causing sixty five percent of the loading.
To meet the proposed target, the General Storm Water Permit should be implemented and
specific BMPs should be implemented for forestry and agriculture, construction not subject to
the Generd Storm Water Permit and roads that reduce each of their respective sediment

contributions.

10.4. Allocation to NPDES Point Sources

ThisTMDL estimatesthat lessthan 1% of the current loadings of sediment to the Chattooga River

Watershed are from continuous and storm water NPDES point sources.

10.4.1. NPDES Wastewater Treatment Facilities

One wastewater trestment facility point source is located in the Georgia portion of the listed
watersheds. The Clayton Wastewater Treatment Facility (Permit # GA0021806) discharges
directly to Stekoa Creek below Clayton. With a design discharge flow of 0.5 million gdlons per
day; the WLA from continouous point source discharge for sediment is 0.06 Ibs/day of Tota
Suspended Solids (TSS) or 0.04% of thewatershed’ sallowableflow year load. Thispoint source
sediment load does not represent a significant impact on the stream’s sediment budget. (EPA
20003). The wastewater trestment facility point source load isaminor component and the organic
“sediment” being measured by the TSS monitoring does not necessarily cause a habitat problem.
ThisTMDL assigns this source aWLA consstent with its current NPDES permit.

10.4.2. Storm Water Point Sources

Other potentia point sources dischargesinthe Georgia portion of thelisted Sreams are sorm water
discharges associated with congtruction activity. The State of Georgia Department of Natural
Resources, Environmenta Protection Divison has developed a general storm water permit. Al

existing and new storm water point sources within the State of Georgia, that are required to havea
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permit, are authorized to discharge storm water associated with construction activity to the waters
of the State of Georgia in accordance with the limitations, monitoring requirements and other
conditions st forth in Parts | through V11 of the Georgia Storm Water General Permit. The permit
limitations are established to assure that the ssorm water runoff from these point source sites does
not cause or contribute to the existing sediment impairment. A Comprehensive Monitoring Plan
with turbidity monitoring requirementsis required to assure any sormwater dischargefromtheste

does not cause or contribute to the existing sediment problem.

The Georgia General Storm Water Permit for Construction Activities (Storm Water Permit) was
developed to reduce the input of sediment from congtruction activities. Inthe Upper Stekoa Creek
Watershed, based on the available mid 1990slanduseinformation, it was estimated that, absent the
limitations established by the Storm Water Permit, construction would contribute 450 tons/square-
milelyear to the stream sediment load. Implementation of the Storm Water Permit in the Upper
Stekoa Creek Watershed, which has the highest contribution from construction activities, should
reduce the sediment contributed by these congtruction activitiesto 55 tong/square- milelyear (0.45
Ibs/day/acre), which is below the target of 90 tons/square-milelyear. Thisreduced load would be
less than 1% of the total sediment allowable load for the Upper Stekoa Creek Watershed.

The GeorgiaGenera Storm Water Permit can be considered to be awater quality-based permit,in
that the numeric limitsin the permit, if met and enforced, will not cause awater quaity problemina
unimpaired stream or contribute to an existing problem in an impaired stream. It isrecommended
that for impaired watersheds, the cold water (trout stream) turbidity table be used. A
Comprehengve Monitoring Plan with turbidity monitoring requirementsis required to assure any
storm water discharge from the site does not cause or contribute to the exigting sediment problem.
Since the point source storm water component is addressed and controlled through the
implementation and enforcement Georgia Storm Water Permits. It is recommended that for

sreamsin theimpaired watershedsthe cold water (trout stream) turbidity table be used. Based on
the numeric limits of the storm water permit the arealoading will be 55 tong/square-milelyear or
0.15 Ibs/day/sg.mi., which is below the target of 90 tong/square-milelyear. Thiswill ensure that
permitted point source sediment loads in the watersheds will contribute less than 1% of the total
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sediment.

The GeorgiaGeneral Storm Water Permit can be considered to be awater quality-based permit, in
that the numeric limitsin the permit, if met and enforced, will not cause awater quality problemina

unimpaired stream or contribute to an existing problem in an impaired stream.

This TMDL accords the permitting authority a certain amount of discretion in incorporating these
wadtel oad dlocationsinto NPDES permits. The permitting authority can determine the gppropriate
frequency, duration and location of monitoring associated with the sediment characterization

component of the wasteload dlocation. The permitting authority also has the discretion to

determine theleve of overgght in connection with the development of sediment minimization plans
and the discharger’ schoice of appropriate, cost-effective measuresto implement such plans. EPA
believesthat each of these decisonsisheavily fact-dependent and thet the permitting authority isthe
appropriate decison maker in this regard.

10.5. Informational TMDLSs:

For informationa purposes, watershed loadings were developed for the Full Support-
Threatened waters in Georgia and for the partial and non support waters in North and South
Cardlina

The specific Georgia 303(d) tributariesidentified asfull support-threatened in the Chattooga River
Weatershed are;

Stream Area Roads /Water shed Total Per cent Reduction
(Sg.Mile) (Tong/Year) (TongYear/Sq.Mi.)

Morsingills Creek 3.6 614 /181 221 59

Goldmine Branch 14 204 /77 201 55

Laurel Creek 21 128/ 77 98 8
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Reed Mill Creek 1.7 2721189 272 67

Big Creek 9.2 1590/ 1454 332 73

11. State and Federal Responsibility
EPA intends to undertake the following responsibilities under this TMDL.:

1. Review“mgor’ NPDES permitsand other identified “minor” NPDES permitsfor facilities
located in the watershed of the segments of the Chattooga River Watershed that are
covered by this Phase TMDL,;

2. Takethelead on revisng the TMDL, if needed.

EPA expects Georgia to underteke the following responghilities for the Chattooga River
Watershed:

1. Identify the “mgor” NPDES facilities affected by this TMDL,;
2. Implement the Georgia Generd Storm Water Permit.

3. Maintain the Notices of Intent that include the location and duration period of the Generd
Storm Water Permitsissued in the Chattooga Watershed and review the monitoring data,
submitted to Georgia pursuant to monitoring requirements of the General Storm Water

Permit.
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