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APPROVAL PAGE
for Oxygen Demanding Materid in

Ebenezer Creek, GA

Georgiarsfina 1998 303(d) list identified Ebenezer Creek, Springfield, GA asnot supporting itsdesgnated
use, with the pollutant of concern being oxygen demanding materid and its impact on dissolved oxygen.
Thistota maximum daily load (TMDL) is being established pursuant to the 1998 Georgia 303(d) list and
the Consent Decreein the Georgia TMDL Lawsuit.

The TMDL is the total amount of pollutant that can be assmilated by the receiving water body while
achieving water quality standards. Since the only known point source of BOD in this listed segment of
Ebenezer Creek is the Springfidd facility, the BOD load from the plant will be evaluated in the TMDL
cdculation. ThisTMDL will beexpressed asaloading capecity. If inthefuture, apoint or nonpoint source
load of BOD is introduced in the system, the total of the WLA (wasteload alocations for point source
loadings) and LA (load alocation for nonpoint source loadings) shal not exceed this loading capacity.

Pollutant TMDL (kg/day) WLA (kg/day) LA (kg/day) MOS
BOD 1175 0 1175 Implicit
APPROVED BY:
Robert F. McGheg, Director Date
Water Management Divison

EPA-Region4
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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
Panning and Management Regulations [Title 40 of the Code of Federd Regulation (40 CFR), Part 130]
require each State to identify those waters within its boundaries not meeting water quality standards
goplicableto thewaters designated uses. Tota maximum daily loads(TMDLS) for dl pollutantsviolating
or causing violation of gpplicable water quality standards are established for each identified water. Such
loads are established a levels necessary to implement the applicable water qudity standards with
consderation given to seasond variations and margins of safety. The TMDL process establishes the
dlowableloadingsof 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's find 1998 Section 303(d) list identified Ebenezer Creek, which eventualy flows into the
Savannah River, as not supporting its desgnated use as afishing water, with the pollutant of concern being
biologica oxygen demand (BOD) causing depressed levels of dissolved oxygen.

The TMDL isbeing established pursuant to EPA commitmentsin the October 1997 Consent Decreeinthe
GeorgiaTMDL lawsuit. These conditionsinclude arequirement that TMDL s be proposed by August 30,
1999, for each water on the 1998 303(d) list that isimpacted by aNationa Pollutant Discharge Elimination
System (NPDES) permitted point source or point sources, and is located in the Savannah/Ogeechee
Basns. The Springfield Wastewater Control Plant (NPDES Permit # GA0020770) has outfals that
dischargeto Ebenezer Creek. Springfield hasaNPDES permit & Land Application System (LAS) permit.
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Currently, the Springfield plant is utilizing its LAS for treatment of effluent. There exigts apotentid for a
discharge of effluent during wet weether conditions into Ebenezer Creek. Wet weather conditions do not
represent the critical conditions for Ebenezer Creek. No discharges occur during critical low flow
conditions. The Springfield LAS steis capable of handling 355,000 gallons per day. The wastewater
treatment plant capacity isfor 500,000 galong/day. Average 1999 flowsfor thefacility are gpproximately
250,000 gallons/day according to the City. The only discharge to Ebenezer Creek occurred from March
10 - March 16, 1999.

Target Identification

Thetarget leve for the devel opment of the Dissolved Oxygen TMDL in the Ebenezer Creek ssgment isthe
numeric criterion established in Georgid s Rulesand Regulationsfor Water Qudity Control, Chapter 391-3-
6, Revised July 6, 1999. GeorgiaRegulation 391-306-.03(6)(c)(1) establishesthe freshwater criterion for
Dissolved Oxygen asthe daily average of 6.0 mg/l and no lessthan 5.0 mg/l at dl timesfor designated trout
sreamsby the Wildlife Resource Divison. A daily averageof 5.0 mg/l and nolessthan4.0 mg/l & dl times
for waters supporting warm water species of fish isrequired. Ebenezer Creek isawarm water stream.

Background

Ebenezer Creek isa State Scenic River and aNational Natural Landmark. It is abackwater, black water
creek in Effingham County, Georgia It has ancient cypress and water tupelo and extensive swamps.

Currently, there is limited water qudity available for this complex system. Additiona surveys and data
collection will be necessary to support the development of a comprehensve TMDL that addresses both

point and nonpoint source impacts on dissolved oxygen.

The segment of Ebenezer Creek that isbeing conddered inthis TMDL isfrom the Springfidd facility to the
confluence with the Savannah River. The Springfield plant represents the only point source discharge to
Ebenezer Creek and will be considered the only source of oxygen demanding materia. Uncontrollable
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sources of oxygen demanding materidsthat are not consdered inthisTMDL isstormwater runoff and low
dissolved oxygenwater draining from the swvamp. Ebenezer Creek ison the State of Georgia s1998 8303
(d) ligt for violating the dissolved oxygen stlandard for the State of Georgia

Numeric Targets and Sources - Model Development

The steady-state modd provides predictions for only a sngle s&t of environmenta conditions. For
permitting purposes, steady-state models are gpplied for "critica™ environmental conditions thet represent
extremely low assmilative capacity. For dischargesto riverine systems, critica environmentd conditions
correspond to drought upstream flows.  The assumption behind steady-state modding isthat permit limits
that protect water quaity during critical conditionswill be protectivefor thelarge maority of environmentd
conditions that occur. For this modd development, only dry weather conditions will be evauated to
determine the assimilative capacity of Ebenezer Creek for oxygen demanding materias because this

represents the critical conditions.

The USEPA’'s Water Qudity Andyss Smulation Program (WASP5) was used to caculate the tota

maximum daily load of biologica oxygen demanding (BOD) materiasto this segment of Ebenezer Creek.
The modd was parameterized using criticad low flow conditions (7Q10 Flow) and summer time
temperatures. The modd included sediment oxygen demand, biologica oxygen demand, nitrification and
reaeration on predicted in-stream dissolved oxygen concentrations.  The stream was parameterized as
illugrated in Table 1. The upstream BOD, Dissolved Oxygen and water temperature were obtained by
reviewing STORET data.

Table 1l Stream Par ameterization

Parameter Input Value
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Stream Flow 10.28 cfs
Dissolved Oxygen 50mg/l
BOD 33mgll
Water Temperature 24 Degrees C

The WASP modd kinetics and environmental parameters are given in Table2. The BOD decay rateand
temperature correction coefficient (THETA) were obtained from: Compilation of Georgia's Current
Modding Guiddinesfor the Development of Wasteload Allocations and NPDES Permit Limitations dated
January 1991. This publication was devel oped by EPD and provides state approved rates for developing
permits when Ste-specific datais not available.

Table2 WASP Kineticsand Environmental Parameters

Parameter Input Value
BOD Decay 0.3 per day
BOD Theta 1.047
SOD 0.50 g/mé/day
Nitrification 0.30 per day
Nitrification Theta 1.05
Reeeration (Caculated By 1.01 per day
Modd)

For permitting purposes, steady-state modds are gpplied for "criticd™ environmenta conditions that
represent extremely low assmildtive capacity. For discharges to riverine systems, critical environmenta
conditions correspond to drought upstream flows. The assumption behind steady-state modeling is thet
permit limits that protect water qudity during critica conditionswill be protective for the large mgority of
environmenta conditionsthat occur. The WA SP modd was executed in steady- state modeto develop the
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TMDL given the above-described critica conditions.

Critical Condition Determination

Criticd conditions for this segment of Ebenezer Creek will be used to determine the TMDL. Instream
dissolved oxygen concentrations are influenced by biological oxygen demanding meterids, water
temperature, river flow and reaeration. A water quality mode will be used to determinethe maximum daily
load of oxygen demanding materids to this ssgment of Ebenezer Creek that will dlow it to achieve water
qudity standards. For the Ebenezer Creek segment, the critical flow will be considered to be 10.28 cubic
feet per second (cfs). Thisflow represents the Seven Day Low Flow that occurs once every Ten Years
(7Q10) on record for the segment of Ebenezer Creek, whichisrequired by GeorgiaStatelaw for regulated

waters.

Total Maximum Daily Load (TMDL)

The TMDL is the totd amount of pollutant that can be assmilated by the recelving water body while
achieving water quality sandards. Since the only known point source of BOD in this listed segment of
Ebenezer Creek is the Springfield facility, the BOD load from the plant will be evaduated in the TMDL
cdculation. ThisTMDL will beexpressed asaloading capacity. If inthefuture, apoint or nonpoint source
load of BOD is introduced in the system, the total of the WLA (wasteload dlocations for point source
loadings) and LA (load alocation for nonpoint source loadings) shdl not exceed this loading capacity.

Margin of Safety

The margin of safety (MOS) is part of the TMDL development process. There aretwo basic methodsfor
incorporating the MOS (USEPA, 19914).

Implicitly incorporating the MOS using conservative model assumptionsto develop alocations, or

Explicitly specifying aportion of the totdl TMDL asthe MOS; using the remainder for alocations.
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The MOS isincorporated implicitly into this modding process by sdecting the 7Q10 critical low flow.

TMDL Calculation

The TMDL cdculation will utilize the conservation of mass principle, where the load can be caculated by
using the following relationship:

Concentration = Load / Flow
Rearranging this equation the maximum load can be caculated as follows:

Load = Concentration (BOD) * Flow

Table3 TMDL Calculation

Pollutant TMDL (kg/day) | WLA (kg/day) LA (kg/day) MOS

BOD 1175 0 1175 Implicit

Seasonal Variation

The low flow condition represents the most critica design condition for determining the impact of the
Springfield WPCP and will provide year round protection.

Allocation of Responsibility and Recommendations

For apotentid future point or nonpoint source of BOD loadingsintroduced into the system, thetotd of the
WLA (wasteload dlocations, point source loadings) and LA (load alocation for nonpoint sourceloadings),
shdl not exceed this TMDL. Table 3 providesthe alocation of BOD to this segment of Ebenezer Creek.
Because this segment does not achieve water quality standards the wasteload dlocation to Springfield
WPCP is 0 kg/day during dry wesather.

The development of this TMDL used the dry weether condition to determine the maximum daily load of
BOD that could occur in this segment to achieve water quality standards. Reviews of available datataken
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from within this segment (Springfid d WPCP to Savannah River) and upstream of this segment indicate that
additiona loads and processes are occurring that have not been quantified inthisTMDL. These additiond
loadsare acombination of natural background and nonpoint source BOD contributions, both of whicharea
component of the existing nonpoint source load inthisTMDL. Since these nonpoint sources of BOD are
undefined and, therefore, uncontrolled at this time, and since these nonpoint sources of BOD exceed the
assimilative capacity of thiswater, the entireloading capacity of thewater during critical conditionshasbeen
assigned to the load dlocation.

Additiond information needsto be collected to determine al sources of oxygen demanding materidsinthis
water. EPA intends to do additiona data collection on this segment and expects, based on that data, to
revigt this TMDL. There exigs the potentia that this waterbody is a naturdly occurring low dissolved
oxygen sysem. Thedlocationsof responghility and recommendations contained inthisTMDL may change
inafuture TMDL based on that additiond data andysis.

Dissolved Oxygen

Fgure 1 illustrates dissolved oxygen measurements taken at an upstream (above Springfield WPCP) and
downstream (below Springfield WPCP) location for 1997. The upstream station isnot influenced by any
NPDES permitted facilities and represents the background conditions for Ebenezer Creek. While the
dissolved oxygen concentrations are somewhat higher at the upstream sampling station, they do representa
water quality standard violaion. The downstream station showsagreater declinein dissolved oxygen. Itis
doubtful that this decline can befully attributed to the Springfield WPCP, which islocated between thetwo
gations. The Springfield WPCP has been utilizing aLand Application System (LAYS) the past three years.
TheLASwasoperationa during thissampling period. Itisbelieved that Ebenezer Creek isanaturdly low
dissolved oxygen system, but further investigations need to be made to subgtantiate thisdam.
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Figure 1 Dissolved Oxygen

Biological Oxygen Demand

Fgure 2 illugtrates the differences in BOD between the upstream and downstream segment. BOD
represents the largest oxygen demanding materiad released from the Springfidd WPCP.  This graph
indicates asmall difference between instream BOD concentrations between the two stetions. Thisfurther
substantiates that other sources are impacting dissolved oxygen in the creek.
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Figure 2 Biological Oxygen Demand

Fecal Coliform

Figure 3 provides additiond ingght into the dynamics of Ebenezer Creek. Thefecd coliform concentrations
are consgtently higher a the upstream station compared to the downstream station. Thisindicatespossible
nonpoint source runoff and contributions from surrounding swamps and marshes that may be impacting
water quality.
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Figure 3 Fecal Coliform

Future TMDL Development

Because of the complexities associated with thislow dissolved oxygen waterbodly, it isnecessary to collect
additiond information to support the assumptions needed to develop a comprehensve TMDL that
addresses both point and nonpoint source impacts on dissolved oxygen. Ebenezer Creek needs to be
evauated to determineif thelow dissolved oxygen concentrations are due to natural background conditions.

10
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Appendix A -- Site Map
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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

12
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Administrative Record Index

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

STORET Water Qudity Data

Georgia Environmenta Protection Divison Stream Monitoring Data

On Disk: Excd Spreadshest to caculate TMDL

a c W D

Fle Location m:\apps32itmdl\phinizy
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Response to Public Comment on Proposed TMDL
COMMENT

The proposed TMDL does not address wet weather conditions even though the Springfield Land
Application System is noted as a potentid discharger of effluent during wet weether conditions.
Thisis objectionable. Isthere actud water qudity data that says that discharge of effluent during
wet weather has no impact on dissolved oxygen levels in Ebenezer Creek ? It is not a vdid
assumption in the absence of such datathat slorm events do not impact dissolved oxygen.

Mr. Eric E. Huber, Earthdugtice Legal Defense Fund, 400 Magazine Street, Suite 401, New
Orleans, Louisana 70130-2453, December 7, 1999

RESPONSE

This TMDL is being developed as part of the Georgia TMDL Lawsuit Consent Decree that
requires TMDL'’s to be developed for listed segments that are impacted by point source
dischargers. The Springfiedld wastewater trestment plant successfully converted to a land
application sysem. According to GAEPD files the facility hed only a couple of days in which
discharge occurred since switching to LAS. Reviewing other water quaity stations located
upsiream of the Springfield LAS indicates additional water quaity impairment. That iswhy it is
suggested that a basin wide investigation occur to determine sources of pollutants.

COMMENT

Please advise of the schedule for additiona data collection and revist of the TMDL, since that
might obviate a need for further action or review of this TMDL.

Mr. Eric E. Huber, Earthdustice Legd Defense Fund, 400 Magazine Street, Suite 401, New
Orleans, Louisana 70130-2453, December 7, 1999

14
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RESPONSE

EPA iscommitted to the additiond data collection. Because of the Sze and complexity of Ebenezer
Creek and EPA’swork load the GAEPD will have to cooperate in the study.

COMMENT

A more robust time varying modd would smulate the diurnad temperature and loading effects.

Mr. Michael E. Wilder, Water Resources Workgroup Chair, and Mr. James R. Baker, Chair,
Georgia Industry Environmenta Codlition, 112 Town Park Drive, Kennesaw, Georgia 30144,
December 14, 1999

RESPONSE

EPA agreesthat thiswould be the better gpproach. Unfortunately thereisalimited detaavailable
for this listed segment. When additiond datais available this TMDL will be re-visted.

COMMENT

There are sinks of dissolved oxygen, other than biochemica oxygen demand, in naturd systems.
Sediment oxygen demand (SOD) was smulated but the resulting daily SOD deficit load was not
included in the load dlocation portion of the TMDL.

Mr. Michael E. Wilder, Water Resources Workgroup Chair, and Mr. James R. Baker, Chair,
Georgia Industry Environmental Coadlition, 112 Town Park Drive, Kennesaw, Georgia 30144,
December 14, 1999

RESPONSE

Sediment oxygen demand is an interna process to the waterbody and therefore has not been
assigned aload dlocation.

15
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COMMENT

It was not clear if the TMDLSs represented a 5-day or an ultimate biochemica oxygen demand
(BOD) load. Can the upstream and tributary loadings (BOD, ultimate carbonaceous oxygen
demand, NBOD,) be reduced or can the downstream creek channels be enhanced to increasethe
assmildive cgpecity?

Mr. Michael E. Wilder, Water Resources Workgroup Chair, and Mr. James R. Baker, Chair,
Georgia Industry Environmenta Codition, 112 Town Park Drive, Kennesaw, Georgia 30144,
December 14, 1999

RESPONSE

Because this TMDL is not being used to a assgn a waste load to NPDES permitted facility this
TMDL determines the amount of oxygen demanding materid that can be assmilated by Ebenezer
Creek and gill maintain thewater quaity sandard. For thisexercisedl oxygen demanding materid
was represented to the modd as ultimate BOD.

COMMENT

Thereisaneed for consstency in EPA’ s use of units and time scae of the loads and permit limits.
It does not gppear that the TMDL results in a determination of adaily load for the waterbody or
permit, but rather average monthly loads. The implied MOS is of concern especidly if daly
maximum loads are not being considered.

Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Stredt,
Athens, Georgia 30601, December 22, 1999

RESPONSE

EPA will expressdl of its cdculaions in metric units. A units conversion tableisincluded as an
gppendix to the TMDL.

16
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COMMENT

The pallutant of concernis stated on page 1 as being BOD. Doesthisinclude ammonia?

Mr. Douglas P. Haines, Executive Director, Georgia Legal Watch, 264 North Jackson Street,
Athens, Georgia 30601, December 22, 1999

RESPONSE

Because this TMDL is not being used to a assgn awadte load to NPDES permitted facility this
TMDL determines the amount of oxygen demanding materid can be assmilated by Ebenezer
Creek and il maintain thewater quality sandard. For thisexercised| oxygen demanding materia
was represented to the mode as ultimate BOD. When additiond informeation is collected in the
future, ammoniawill aso be congdered.

COMMENT

Since the LAS is only able to handle 355,000 gpd and the wastewater plant has a capacity of
500,000 gpd, there may be a need to discharge to the stream during low flows.

Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Street,
Athens, Georgia 30601, December 22, 1999

RESPONSE

GAEPD permit information for thisfacility documentsthat no discharges have occurred during low
flow.

COMMENT

The Background section of the TMDL suggeststhat thisTMDL isnot accounting for al sgnificant
factors.

17
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Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Stre<t,
Athens, Georgia 30601, December 22, 1999

RESPONSE

Influences of resdentia and agriculturd practicesin the watershed have not been parameterizedin
this modeling effort.

COMMENT

Sincethisisdescribed asabackwater, black water stream, the background DO in Table 1 may be
too high. Isany diurnd DO accounted for ?

Mr. Douglas P. Haines, Executive Director, Georgia Legd Watch, 264 North Jackson Stredt,
Athens, Georgia 30601, December 22, 1999

RESPONSE

Diurnd variationsin dissolved oxygen are not consdered inthisTMDL. Giventhelimited data, it
would be difficult to select a background dissolved oxygen concentration.

COMMENT

The SOD in Table 2 looks low compared to the value used for the Butler Creek modd, and it is
assumed that the units should include per day.

Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Street,
Athens, Georgia 30601, December 22, 1999

RESPONSE

There is no site-specific SOD data for Ebenezer Creek. The units are g/n/day.

18
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COMMENT

The 7Q10 of 10.28 cfs seems high for this stream. Isthis an estimated or gaged flow ?

Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Street,
Athens, Georgia 30601, December 22, 1999

RESPONSE

The 7Q10 flow was obtained from USGS published data.

COMMENT

Isthe plant BOD used in the TMDL as CBOD, and isthe load daily maximum or average ?

Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Stredt,
Athens, Georgia 30601, December 22, 1999

RESPONSE

The plant datais not used in the TMDL determination because it does not discharge a low flow.
The TMDL exercise determines the maximum load of oxygen demanding materid (as ultimate
BOD).

COMMENT

Theimplicit MOS is inadequete if there are problems at higher flows.

Mr. Douglas P. Haines, Executive Director, Georgia Legd Watch, 264 North Jackson Stret,
Athens, Georgia 30601, December 22, 1999

RESPONSE

At higher flowsthe TMDL cdculaion would yield a higher daily load.

19
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COMMENT

Inthe equation at thetop of page9, it appearsthat the concentration would not bethewater quaity
standard but the calculated load of BOD (or CBD plus ammonia ? 5-day or ultimate ?) from the
modd. This should be changed and there needs to be a better explanation of how the standards
and |loads are related.

Mr. Douglas P. Haines, Executive Director, Georgia Legad Watch, 264 North Jackson Street,
Athens, Georgia 30601, December 22, 1999

RESPONSE

The model was used to cdculate the assmilative capacity of Ebenezer Creek. The cdculationis
made independent of current conditions, but instead uses conditions that would be considered
naturdl.

COMMENT

Is the dlocation of zero to the wastewater plant consistent with the permit limits for dry weather
flows, or does the permit need to be modified ?

Mr. Douglas P. Haines, Executive Director, Georgia Legd Watch, 264 North Jackson Stredt,
Athens, Georgia 30601, December 22, 1999

RESPONSE

The plant does not have an effluent limit for dry weather flows. The facility has never discharged
during low flow.

COMMENT

When does EPA plan to do additiond field work and revisethe TMDL ?

20
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Mr. Douglas P. Haines, Executive Director, Georgia Lega Watch, 264 North Jackson Stre<t,
Athens, Georgia 30601, December 22, 1999

RESPONSE

EPA iscommitted to the additiona datacollection Because of the Sze and complexity of Ebenezer
Creek and EPA’swork load the GAEPD will have to cooperate in the studly.

COMMENT

The DO datain Figure 1 shows an upstream DO of 2 mg/l in about June 1997. Why was 5 mg/|
used instead for the stream DO as shown in Table 1 ?

Mr. Douglas P. Haines, Executive Director, Georgia Legd Watch, 264 North Jackson Stredt,
Athens, Georgia 30601, December 22, 1999

RESPONSE

The mode was used to caculate the assmilative capacity of Ebenezer Creek. The caculationis
made independent of current conditions, but instead uses conditions that would be considered
natural.

COMMENT

The feca datain Figure 9 show high counts at the upstream location. Why was this segment not
liged for fecd ? This suggeststhat there isasource of fecd that could contribute BOD. Arethere
any sewersin this reach that could be leaking or overflowing ? Isthe fecd believed to be coming
from runoff ?

Mr. Douglas P. Haines, Executive Director, Georgia Legd Watch, 264 North Jackson Street,
Athens, Georgia 30601, December 22, 1999

21
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RESPONSE

The upper segment was not listed by the State of Georgiafor fecd coliforms. Initid survey of the
landuses in the upper portion of the watershed indicates agriculture and low-dengty resdentid
areas. EPA bdievesalarge portion of the oxygen demanding material and fecd coliformiscoming
from nonpoint source runoff.
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