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APPROVAL PAGE
for FECAL COLIFORM TMDL in

Savannah River, GA

Georgiaes final 1998 303(d) list identified the Savannah River between Butler and McBean Creek and
Butler Creek near Augusta, GA as not supporting its designated use, with the pollutant of concern being
lead. Thistotal maximum daily load (TMDL) isbeing established pursuant to the 1998 Georgia303(d) list
and the Consent Decreein the Georgia TMDL Lawsuit.

Thedlocation of lead |oad to Butler Creek and Savannah River between Butler and McBean Creek isgiven
below.

TMDL gutier to Mcgean = Upstream Savannah (7.36 kg/day Lead) + Butler Creek (0.20 kg/day Lead)
TMDL = 7.56 kg/day Lead
Because no permitted point sources of lead have been identified in this segment of the Savannah River, as
NPDES permits are up for renewa, investigations into their effluents for lead should be undertaken.

Since an unknown nonpoint source or sources of lead are causing the water quality impairment and because
no permitted point sources of lead have beenidentified in this segment, the nonpoint source of lead needsto
beidentified and controlled. Until thisoccursthereisno availableload to alocateto other sources. Further
investigations and lead sampling need to be conducted to identify the other loads and to implement methods
to reduce these loads.

APPROVED BY:

Robert F. McGhee, Director Date
Water Management Divison
EPA-Region 4
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Introduction

Section 303(d) of the Clean Water Act (CWA) as Amended by the Water Quality Act of 1987, Public
Law 100-4, and the United States Environmenta Protection Agency’s (USEPA/EPA) Water Quality
Planning and Management Regulations[Title 40 of the Code of Federal Regulation (40 CFR), Part 130]
require each State to identify those waters within its boundaries not meeting water quaity standards
goplicableto the water’ sdesignated uses. Tota maximum daily loads (TMDLS) for dl pollutants violating
or causing violation of applicable water quaity standards are established for each identified water. Such
loads are established a levels necessary to implement the applicable water qudity standards with
condderation given to seasond variations and margins of safety. The TMDL process establishes the
dlowableloadings of pollutants or other quantifiable parametersfor awater body, based ontherdationship
between pollution sources and in-stream water quality conditions, so that states can establish water-qudity
based controls to reduce pollution from both point and nonpoint sources and restore and maintain the
quality of their water resources (USEPA, 1991).

Problem Definition

Georgia sfina 1998 Section 303(d) list identified 23 miles of the Savannah River between the confluence of
Butler and McBean Creek as not supporting its designated use as a fishing water, with the pollutant of
concern being lead. Butler Creek wasdso identified for not meeting its use designation as afishing stream
dueto lead.

ThisTMDL is being established pursuant to the 1998 Georgia 303(d) list and the Consert Decree in the
Georgia TMDL lawsuit that requires TMDLSs to be developed for dl waters on the current 303 (d) list
according to certain conditions prescribed in the Consent Decree. Because no permitted lead loads were
identified in and around the listed segments, aTMDL will be developed to set theloading values. Thecause
of theimpairment is an unknown loading source and further investigations need to be conducted to identify
the source or sources and implement appropriate controlsto reduce theleadload tomeat thisTMDL. Until
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this occurs no additiona |oad of lead to the system should be dlocated.

Target ldentification

The target levd for the development of thislead TMDL is the numeric criterion established in Georgia's
Rules and Regulations for Water Quality Control, Chapter 391-3-6, Revised July 6, 1999. Georgia
Regulation 391-3-6-.03(5)(e)(ii)(5)(a) establishesthe freshwater criteriafor lead expressed in termsof the
dissolved fractionin thewater column. Criteriawere promulgated such thet instream concentrations should
not exceed the chronic criterion under 7-day, 10-year minimum flow (7Q10) conditions. The numeric

criterion for lead in freshwater, assuming a hardness of less than 100 mg/l, is 1.07 ug/l.

Background

The segmentsthat areimpaired arelocated directly downstream of the City of Augusta, Georgia between
the confluences of Butler Creek and McBean Creek. The Savannah River ssgment isa23- milessgment of
the Savannah River that ison the State of Georgia s 8303 (d) list for violating the total |ead standard for the
State of Georgia. Currently, there are no known point or nonpoint sources of lead either in or upstream of
this listed segment. It is assumed that there is alegacy load of lead ether in contaminated sediments or
nonpoint source runoff. Further fieldwork will need to be accomplished to better characterize the source.
Butler Creek is a tributary to the Savannah River and is primarily responsible for the trangport of the
Augugta- Richmond County Commission Wastewater Treatment Plant (NPDES GA0020087) effluent to
the Savannah River. The Augusta- Richmond County Commisson Wastewater Treatment Plant is not
permitted for lead, but a permit review does not indicate whether it is monitored and reported.

Numeric Targets and Sources - Model Development

The steady-gate mode provides predictions for only a Sngle set of environmental conditions. For
permitting purposes, steady-state models are gpplied for "critica™ environmental conditions thet represent
extremely low assmilative capacity. For discharges to riverine systems, critica environmenta conditions
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correspond to drought upstream flows. The assumption behind steady-state modding isthat permit limits
that protect water quaity during critical conditionswill be protectivefor thelarge mgority of environmenta

conditions that occur.

Critical Condition Determination

The mogt critical condition for this segment of the Savannah River will be used to determine the TMDL.
Lead will be considered a conservative substanceinthe TMDL caculaion. Theinfluenceon theinstream
lead concentration will beriver flow. For the Savannah River segment, the critica flow hasbeen determined
to be considered 2810 cubic feet second (cfs). This flow represents the minimum daily average flow on
record for the Savannah River, which is required by Georgia State law for regulated waters. The Butler
Creek TMDL will use the 7Q10 flow for Butler Creek (7.3 cfs) plus the Augusta- Richmond WWTP
monthly average flow (46.1 million gdlons per day (MGD)).

Low-flow characterigtics of the Savannah River (Butler Creek to McBean Creek) were determined by
using the USGS Gage #02197000 (Augusta below New Savannah Bluff Lock and Dam). The Savannah
River isregulated by aseries of impoundmentsaffecting flowsinthe Greater AugustaArea. Thurmond Dam
is the mgor control structure used to control flows in the River through the Augusta metropolitan area.
Thurmond Reservoir encompasses approximately 70,000 acres, islocated 22 miles above Augustaon the
Savannah River, and represents the first Corps of Engineers flood control project built in the Savannah
River Basin (full pool 1955). New Savannah Bluff Lock and Dam, used for flood control and sparingly for
navigeation below Augustarepresentsthefinal control structure before the Savannah River enters Savannah

Harbor.

USGSflow gage#02197000 islocated directly below the New Savannah Bluff Lock and Dam and above
the confluence of Butler Creek and the Savannah River. According to USGS daily flow records obtained
from the USGS NWIS retrieval web-ste, the minimum daily average flow of record for 1955-1998
occurred on 12/7/1981 as 2810 cfs. In addition the, 7Q10 flow for this period is approximated as 4007
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cfs.

The 7Q10 flow was obtained from BASINS, ng the Reach File 1 metainformation for Butler Creek.

Total Maximum Daily Load (TMDL)

The TMDL is the total amount of pollutant that can be assmilated by the receiving water body while
achieving water qudity standards. Sincethereare no known permitted point sources of lead and the cause
of the lead impairment is not identified for this waterbody, this TMDL will be expressed as a loading
capacity. If inthefuture, apoint or nonpoint source load of lead isintroduced in the system the tota of the
WLA (wastdload dlocations for point source loadings) and LA (load dlocation for nonpoint source
loadings) shdl not exceed this loading capacity.

Margin of Safety

Themargin of safety (MOS) is part of the TMDL development process. There aretwo basic methodsfor
incorporating the MOS (USEPA, 1991a):

1 Implicitly incorporating the MOS using conservative modd assumptionsto develop dlocations, or

2. Explicitly specifying aportion of thetotd TMDL asthe MOS; usng the remainder for dlocations.
The MOS isincorporated implicitly into this modding process by sdlecting the criticd low flow from the

previous 20 years.

TMDL Calculation
The TMDL cdculation will utilize the conservation of mass principle, where the load can be cdculated by

usng the following rdaionship:

Concentration = Load / Flow

Rearranging this equation the maximum load can be caculated asfollows:
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Load = Concentration (Water Quality Standard) * Flow

TheTotd Maximum Daily load for the Savannah River segment between Butler Creek and McBean Creek
and Butler Creek are givenin Table 1.

Tablel

TMDL for Lead

Flow TMDL

Upstream Segment Boundary | 7.36 kg/day
Howing into listed segment

Butler Creek 0.20 kg/day

For the Savannah River between Butler and M cBean, thetarget TM DL for Lead is7.56 kg/day.

Seasonal Variation

Thelow flow condition representsthe mogt critica design condition and will provide year round protection.

For example, in the Savannah River, the long term mean flow of 9717 cfs the maximum ingream
concentration is projected to be 0.44 ug/l, which is 34% of the water quality standard. There are no
Seasond varidions that impact the concentration of lead in the Savannah River and Butler Creek due
biologicd activities.

Allocation of Responsibility and Recommendations

Thedlocation of lead |oad to Butler Creek and Savannah River between Butler and McBean Creek isgiven
below.

TMDL gutier to Mcsean = Upstream Savannah (7.36 kg/day Lead) + Butler Creek (0.20 kg/day L ead)
TMDL = 7.56 kg/day Lead
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Because no permitted point sources of lead have been identified in this segment of the Savannah River, as
NPDES permits are up for renewa, investigationsinto their effluents for lead should be undertaken.

Since an unknown nonpoint source or sources of lead are causing thewater quality impairment and because
no permitted point sources of lead have beenidentified in this segment, the nonpoint source of lead needsto
beidentified and controlled. Until thisoccursthereisno availableload to alocate to other sources. Further
investigations and lead sampling need to be conducted to identify the other loads and to implement methods
to reduce these loads.
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Appendix A -- Site Map

Savannah River TMDL Location Map
(Butler Creek to McBean Creek Segment)
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Appendix B — Units Conversion Table

From To Multiply by:

Million Gdlons per Day | Cubic Meters per Second | 0.04381

(MGD) (cms)

Cubic Feet per Second (cfs) | Cubic Meters per Second | 0.02832
(cms)

Pounds (1bs) Kilograms (Kg) 0.4536

Tons (Short) Kilograms (Kg) 907.1848

Tons (Long) Kilograms (Kg) 1016.00
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Administrative Record

1.

N o o &

Augusta, GeorgiaMunicipa Separate Storm Sewer Systemn Suburban Stormwater Digtrict NPDES
Stormwater Permit No. GAS000201. 1998-99 Annua Report.

Compilation of Georgids Current Modding Guidelines for the Development of Wasteload
Allocations and NPDES Permit Limitations. January 1991

Rulesand Regulationsfor Water Qudity Control, Chapter 391-3-6-.03, Water Use Classfications
and Water Quality Standards

STORET Water Qudity Data

Georgia Environmental Protection Divison Stream Monitoring Data
USGS Water Qudity and Stream Flow Data

On Disk: Excd Spreadshest to caculate TMDL
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Response to Public Comment on the Proposed TMDL

COMMENTS:

Inthe Target Identification section of the TMDL, both acute and chronic criteriaare mentioned, but
it appears that only the chronic is given. It needs to be explained how both are addressed.

Douglas P. Haines, Executive Director, GeorgiaLega Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

The chronic vaue was sdected because it represents the most stringent limit.

COMMENTS:

In the Target Identification section of the TMDL, the hardness value of 100 mg/l needs to be
justified and then shown how the criteria are determined for this.

Douglas P. Haines, Executive Director, GeorgiaLegal Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

The hardness value is assumed to be less than 100 mg/l.

COMMENTS:

In the Background section of the TMDL, the local wastewater plant isnot permitted for lead, but
should be considered apossible source. Thisneedsto be addressed and perhaps permit modified.

Douglas P. Haines, Executive Director, GeorgiaLega Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

10
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RESPONSE:

Permit limitsand permit monitoring and reporting datawere anadlyzed and lead was not found inthe
limits or effluent.

COMMENTS:

Inthe TMDL section of the TMDL, no new sources should be alowed until the load is reduced,
since the waterbody is dready overloaded with lead. Thisis perhaps different from the statement
regarding future loads in this section.

Douglas P. Haines, Executive Director, GeorgiaLega Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

Loading of lead to the waterbody should not exceed the established |oading capacity. The TMDL
further states that the source of the exceedences has not been identified. Additiond sampling
should occur in the future.

COMMENTS:

In the Margin of Safety section of this TMDL, this method of goplying margin of safety is
questionable and needs to be resolved. Since the standard is based on flow used, then at times
when such flows occur, there is no margin of safety. Thus, the commenter urges the use of an
explicit of margin of safety as astated load.

Douglas P. Haines, Executive Director, GeorgiaLega Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

Comment noted, however, the use of the critica low flow will remain in this TMDL.

COMMENTS:

In the Target Calculation section of the TMDL, it gppearsthét it is assumed that thereis zero load
adlocation for lead, but thisis not addressed or judtified.

11
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Douglas P. Haines, Executive Director, GeorgiaLega Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

The TMDL is expressed as aloading capacity that incorporates both WLA and LA.

COMMENTS:

Inthe TMDL Cdculation section of the TMDL, the TMDLs are given in kg/day. It is preferred
that is be given inIb/day or both ways (with conversion shown); and & |east one standard way for
smilar TMDLs

Douglas P. Haines, Executive Director, Georgia L egal Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

A units converson table is provided in Appendix B to the find TMDL.

COMMENTS:

Inthe Allocation of Responsibility and Allocation section of the TMDL, it isstate thet, when permits
are up for renewd, lead investigations will be done. It would seem that such should and could be
done now rather than waiting, and possibly dlowing additiond pollution.

Douglas P. Haines, Executive Director, GeorgiaLega Watch, 264 North Jackson Street, Athens,
Georgia 30601, December 10, 1999

RESPONSE:

Comment noted, facilities are required to monitor for lead during the Priority Pollutant scan process
as described in their permits.

COMMENT:

EPA ered by basing the TMDL on the critica flow that is defined as low flow.

12
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Eric E. Huber, Earthdustice Lega Defense Fund, 400 Magazine Street, Suite 401, New Orleans,
Louisiana 70130-2453, November 8, 1999

RESPONSE:

The Savannah River has a regulated streamflow, due to locks and dams. Georgia water qudity
gandards require the use of this flow for criticad condition caculations. Typicdly, the Savannah
River flow ismuch higher.

COMMENT:

The critica conditions used to develop aTM DL should match those used to derive the underlying
water quaity standard. Chronic water quality standardsfor protection of aquatic life are based on
96- hour toxicity tests, and are not to be exceeded morethan once every threeyears. To match the
TMDL to theunderlying water quaity standard, the exposure duration (i.e., design flow) should be
96 hours (four days) and the recurrence interval should be 1 in 3 years.

Therefore, the most gppropriate critical low flow condition would bethe 4Q3. Vauesof 4Q3 are
aseasly derived as 7Q10 vaues and should be used for developing TMDLswherelow flow isthe
critical condition.

J. David Dean, Technica Director, Water Quality, Ogden Environmenta and Energy Services, and
lan Lundberg, P.E., Principal, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

Comment noted.

COMMENT:

The commentersrequest that the TMDL bewithdrawn. Where gpplicable, recal culation should be
done using defensible assumptions using dl the available Ste-specific data.

J. David Dean, Technica Director, Water Qudity, Ogden Environmental and Energy Services, ad
lan Lundberg, P.E., Principa, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

13
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RESPONSE:

Commented noted. This TMDL does not have any implications associated with thecaculations,
but was done as requirement of the Georgia TM DL Lawsuit Consent Decree. GA EPD presented
new data that indicates that this segment is no longer impaired.

COMMENT:

The source of thelead needsto be determined and the TMDL revised accordingly. When wasthe
Augusta WTP last tested for lead ? What are the test results for that in Augustal s scorm weter ?

Eric E. Huber, EarthJugtice Lega Defense Fund, 400 Magazine Street, Suite 401, New Orleans,
Louisana 70130-2453, November 8, 1999

RESPONSE:

Commented noted. This TMDL does not have any implications associated with the caculaions,
but was done as requirement of the Georgia TM DL Lawsuit Consent Decree. GA EPD presented
new data that indicates that this segment is no longer impaired.

EPA did a data query for al potentia sources of lead to the listed segment. No sources were
found.

COMMENT:

The TMDL dlocates zero loads to point sources despite the presence of awastewater treatment
plant (WWTP). Thecommentersbelieve, & aminimum, that the allocation should be based on the
detection limit for the lead analyses conducted, upon which the assumption that thereisno lead in
the discharge is based. The dlocation would then be the detection limit times the maximum
permitted dischargerate of the WWTP. Itisinappropriateto set al wasteload dlocationsfor point
sources at zero Smply because |oads have not been detected or smply because nonpoint sources
are unidentified.

J. David Dean, Technical Director, Water Quality, Ogden Environmenta and Energy Services and
lan Lundberg, P.E., Principa, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

14
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No allocation was made, as there are no direct dischargers to this segment.

COMMENT:

Many of the assumptions used by EPA in developing this TMDL are extremey conservative,
inconsstently applied, and irrationa. Little or no attempt has been made to quantify the effects of
the multiplicity of conservative assumptions upon the resulting TMDL. The consarvative
assumptions build in unknown, and conceivably very large, implicit margins of safety, and the
commentersbelievethat TMDL s should be cal culated as accurately as possibletaking into account
explicit margns of safety. The margin of safety should be quantified to the extent possible and
communicatedinthe TMDL. Until thisdone, neither EPA nor theregulated community will know if
established TMDLs represent an appropriate balance between environmenta protection and the
ability to use the resource.

J. David Dean, Technicd Director, Water Qudity, Ogden Environmental and Energy Services, and
lan Lundberg, P.E., Principal, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

Commented noted. This TMDL does not have any implications associated with the caculaions,
but was done asrequirement of the GeorgiaTMDL Lawsuit Consent Decree. GA EPD presented
new data that indicates thet this segment is no longer impaired.

COMMENT:

According to EPA’ sown guidance, an acceptable margin of safety in aguatic ecosystemsalowsfor
the criterion to be exceeded once every three years. The TMDL should not be formulated, by
aoplying large factors of safety, so that the criterion is never to be exceeded. This assumption
ignoresthe margin of safety that EPA hasbuilt into the water quality criteriaand makesthe TMDL
overly-conservative.

J. David Dean, Technicd Director, Water Quality, Ogden Environmenta and Energy Services, and
lan Lundberg, P.E., Principal, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

15
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Comment noted.

COMMENT:

The use of default trandators, where 95% of al samples actualy show lower dissolved metds
concentrations than predicted using the standard trandator, can result in errors of an order of
magnitude or more in the TMDL. Site-specific trandators should be used whenever possible.
Effluent data for total suspended solids can be used to more accurately determine the trandator.

J. David Dean, Technicd Director, Water Quality, Ogden Environmenta and Energy Services, and
lan Lundberg, P.E., Principa, Resolve Environmenta Engineering, 1395 South MariettaParkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

Commented noted. This TMDL does not have any implications associated with the calculations,
but was done as requirement of the GeorgiaTMDL Lawsuit Consent Decree. GA EPD presented
new data that indicates that this segment is no longer impaired.

COMMENT:

EPA has used alow hardness vaue in conjunction with low flow, making the assumption that the
two are independent variables. The relationship between hardness and stream flow should be
consdered and a hardness vaue typicd of low flow should be used in the TMDL determination.
Hardness can easily vary by afactor of two between wet- and dry-weether flows.

J. David Dean, Technicd Director, Water Qudity, Ogden Environmenta and Energy Services, and
lan Lundberg, P.E., Principal, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

Comment noted.

COMMENT:

The criticd conditions used to develop aTMDL should match those used to derive the underlying
water quaity standard. Chronic water quality standardsfor protection of aquatic life are based on
96-hour toxicity tests, and are not to be exceeded more than once every threeyears. To match the

16



Final TMDL for Lead: Savannah River Between Butler to McBean Creek & Butler Creek March 7, 2000

TMDL totheunderlying water quaity standard, the exposure duration (i.e., design flow) should be
96 hours (four days) and the recurrence interval should be 1in 3 years.

Therefore, the most appropriate critical low flow condition would bethe 4Q3. Vauesof 4Q3 are
aseasly derived as 7Q10 values and should be used for developing TMDLswherelow flow isthe
critical condition.

J. David Dean, Technica Director, Water Quaity, Ogden Environmenta and Energy Services and
lan Lundberg, P.E., Principa, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

Comment noted.

COMMENT:

The sdection of a drought stream flow rate as the critical condition is unsupported and quite
possibly flawed. If the source of impairment is contaminated run-off, use of alow flow conditionis
ingppropriate because the source loading would be minima during this condition. Lead
concertration and concurrent stream flow rate data should be reviewed to determine massloading
ratesunder dry and wet weather conditions. A “one-sze-fits-al” approach should not be applied.

J. David Dean, Technica Director, Water Qudity, Ogden Environmenta and Energy Services, and
lan Lundberg, P.E., Principa, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:
Commented noted. This TMDL does not have any implications associated with the calculations,

but was done as requirement of the Georgia consent decree. GA EPD presented new datathat no
longer supported this segment as impaired.

COMMENT:
EPA must show that a lead problem actudly exigts in this waterbody based on dissolved lead

exceedances of the current water quality criterionfor lead. If thereisno lead problem in the upper
Savannah River, then EPA should not be establishing alead TMDL.

17
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J. David Dean, Technicd Director, Water Quality, Ogden Environmenta and Energy Services, and
lan Lundberg, P.E., Principal, Resolve Environmental Engineering, 1395 South Marietta Parkway,
Building 300, Suite 210, Marietta, Georgia 30061, November 12, 1999

RESPONSE:

Commented noted. This TMDL does not have any implications associated with the caculations,
but was done asrequirement of the GeorgiaTMDL Lawsuit Consent Decree. GA EPD presented
new data that indicates that this segment is no longer impaired.

18
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