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Summary Page

Purvis Creek has been placed on the State of Georgia 303(d) list due to detection of cadmium in the water
column a a concentration greeter than the State of Georgia water quality chronic standard protective of
aquatic life (GAEPD, 2000). As prescribed under the Clean Water Act, a Total Maximum Daily Load
(TMDL) has been developed for thislisted reach and is summarized below. The TMDL egtablishesthe
total massof cadmium that can be discharged to the system under aprescribed set of critical conditions, and
the waterbody meet itsdesignated uses. The TMDL for cadmium for the listed segment was scheduled for
development in 2000 as required by Consent Decree in the Georgia TMDL Lawsuit.

Thetotal maximum daily load for cadmium to PurvisCreek is55 gramsper day to protect aquatic
life with regard to chronic toxicity. No point source dischargers exist in Purvis Creek, and no point
sources with cadmium effluent limits are discharging into the Turtle River syssem. The wasteload and load
dlocation cumulatively for this sysem should not exceed 55 grams per day dissolved cadmium. The
Georgia Environmenta Protection Divison isencouraged to perform additiona monitoring for total and/or
dissolved cadmiumin thewater columnin Purvis Creek under varying hydraulic conditionsto determineif, in
fact, the waterbody is attaining the chronic and acute standards for cadmium concentrations protective of
aqudticlife. Additional modding may be necessary to determinethetotal maximum daily load protective of
the acute standard if evidence suggests this standard is not being attained.

Beverly H. Banister, Director Date

Water Management Division
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Executive Summary

The State of Georgias 2000 303(d) list identified the coasta estuarine waters of Purvis Creek near
Brunswick, Georgiaasnot supporting its desgnated use as afishing water dueto the detection of cadmium
in the water column and concentrations exceeding the aguatic life water quality criterionin Georgias Rules

and Regulations.

ThisTMDL is being developed pursuant to the 2000 Georgia 303(d) list and the Consent Decree in the
Georgia TMDL lawsuit that requires TMDLS to be developed for dl waters on the current 303(d) list

according to certain conditions prescribed in the Consent Decree.

The Brunswick River modeling grid was used to smulate the total maximum daily cadmium load that will
alow for maintenance of the chronic aquatic life water quality standard for dissolved cadmium.

Thetota maximum daily load for Purvis Creek asdetermined by the modeling exerciseis 55 grams per day.
No point source dischargers exist in Purvis Creek, and no point sources with cadmium effluent limits are
dischargng into the Turtle River system. The wasteload and load dlocation cumulatively for this system
should not exceed 55 grams per day dissolved cadmium. The margin of safety for this system is
incorporated implicitly using conservative mode assumptionstodevelop alocations. Thelow dack period
of the negp cycle represents a hydraulicaly critical scenario in Purvis Creek that maximizes hydraulic
retention in the Purvis Creek tiddl estuary and minimizes available dilution from ocean water. Without a
better understanding of the source or sources of cadmium to Purvis Creek, hydraulic limitation represents
the most conservative modeling assumption. In addition, this TMDL will conservetively assume that the
State's measurement for “total” cadmium (13 ug/l) exceeds the State's chronic standard for “dissolved”
cadmium (9.2 ug/l) and that the waterbody isimpaired.
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Introduction

The Environmenta Protection Divison of the Georgia Department of Natural Resources (Georgia EPD)
assesses its water bodies for compliance with water quality standards criteria established for their
designated uses as required by the Federal Clean Water Act (CWA). Assessed water bodies are placed
into three categories; supporting, partialy supporting, or not supporting their designated usesdepending on
water quaity assessment results. Thesewater bodiesarefound on Georgia s 305(b) list asrequired by that
section of the CWA that defines the assessment process, and are published in Water Quality in Georgia
every two years.

Some of the 305(b) partialy and not supporting water bodies are also assigned to Georgia s 303(d) lit,
aso named after that section of the CWA. These water bodies are consdered to be water quality limited
and can not meet their designated use standards. Water bodies on the 303(d) list are required to have a
Tota Maximum Dally Load (TMDL ) established for thewater quaity condtituent(s) in violation of thewater
quaity stlandard. The TMDL process establishes the dlowable loading of pollutants or other quantifigble
parameters for a water body based on the relationship between pollution sources and in-stream water
quaity conditions. Thisalowswater quality based control sto be devel oped to reduce pollution and restore
and maintain water qudity. The TMDL establishes the dlowable loadings to the water body, thereby
providing the basis for addressing the water quality impairment.

Problem Definition

On its 2000 8303(d) list, the State of Georgia hasidentified Purvis Creek (Figure 1) as not supporting its
designated use as a "fishing" water because of the detection of cadmium concentrations exceeding the
chronic aquatic life water qudity criteria Sandard in Georgias Rules and Regulations. Purvis Creek isa
sdtwater tidal waterbody near the City of Brunswick in Glynn County, Georgia. The LCP Superfund Steis
located in the Purvis Creek watershed and this Ste maintained an industrid discharge (NPDES
GA0003247) to Purvis Creek until 1994. Superfund's ecological assessment study did not detect cadmium
in any sediment samplesin Purvis Creek (EPA, 1997).
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Figurel - SiteLocation Map

Target Identification

The water use classfication for Purvis Creek isfishing. Thefishing dassfication, as sated in Georga's
Rules and Regulations for Water Qudity Control Chapter 391-3-6-.03(6)(C), is established to protect
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the “[p]ropagation of Fish, Shellfish, Game and Other Aquatic Life; secondary contact recrestion in and
on the water; or for any other use requiring water of alower quality.” Chapter 391-3-6-.03(5)(e)(ii) of
Georgia s Rules and Regulations establishes criteria for metas which appliesto dl watersin the State.

The established chronic criterion and acute criterion for dissolved cadmium are as follows:
acute criterion for dissolved cadmium (saltwater) = 43 pg/l
chronic criterion for dissolved cadmium (saltwater) = 9.2 ugll

The regulation cited above requires that instream concentrations of dissolved cadmium shal not exceed
the acute criterion indicated above under 1Q10 or higher stream flow conditions and shal not exceed

the chronic criterion indicated above under 7Q10 or higher stream flow conditions.

Hydraulically the Purvis Creek behaves as atida sdt marsh. Water quality monitoring does not indicate
that the acute standard has been violated, and so this TMDL will only target the chronic standard. This
TMDL will use the chronic saltwater criterion for cadmium of 9.2 ug/l asthe TMDL target.

Background

Available Monitoring Data

The State of Georgiamonitored tota cadmium in thewater columnin atributary to PurvisCreek in 1991 on
oneoccason. Thisisthe only measurement reported in the EPA STORET database for total cadmium or
dissolved cadmium in the Purvis Creek tidal system.

August 21, 1991 Totd Cadmium 13 ug/l

This vaue represents an exceedence of the chronic saltwater criterion for cadmium if tota cadmium is
assumed to be entirely dissolved for this measurement.

The LCP Superfund site exists in the Purvis Creek watershed. As part of the EPA Superfund ecologica

risk assessment, sediment samples were taken for cadmium in Purvis Creek in 1995. No cadmium was
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detected in any of these samples (EPA, 1997).

Numeric Targets and Sources - Model Development

The cdibrated verson of the two-dimensond verticaly integrated hydrodynamic mode of Brunswick
Harbor was utilized for the determination of the TMDL for acadmium dischargewithin Purvis Creek. A fulll

average neap-spring tide period (15 days) was considered together with a constant Turtle River flow of 9
nmt/s. A consgtant point source discharge at the indicated location at Purvis Creek (Figure2) was assumed
over the entire smulation period.

This concentration represents the chronic aquatic life target for dissolved cadmium in saltweter. Thetarget
concentration of 9.2 ng/L. wasreached in the mean field represented by the modd grid cdllsin thetargeted
waterbody with a cadmium loading rate of 55 g/day.
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Brunswick River

Figure2 - Model grid (Entire Brunswick River System)
Total Maximum Daily Load (TMDL)

Critical Condition Determination

The lack of understanding regarding the source of the cadmium makes the determination of appropriate
criticd conditionsdifficult. Until thereisabetter understanding of the source of cadmium, it isassumed that
critica conditions occur during low flows.

Seasonal Variation

Seasond variation is not an applicable consderation to this TMDL due to the approach.
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Margin of Safety

The margin of safety for this system is incorporated implicitly usng conservative modd assumptions to
develop dlocations. The low dack period of the negp cycle represents ahydraulicaly critica scenario in
Purvis Cresk which maximizes hydraulic retention in the Purvis Creek tidal estuary and minimizesavallable
dilution from ocean water. Without a better understanding of the source or sources of cadmium to Purvis
Creek, hydraulic limitation represents the most conservative modeling assumption. In addition, thisTMDL
will consarvatively assume that the State's measurement for “total” cadmium (13 ug/l) exceedsthe State's
chronic standard for “dissolved” cadmium (9.2 ug/l) and that the waterbody isimpaired.

TMDL Determination

The TMDL is the tota amount of pollutant that can be assmilated by the recelving water body while
achieving water quaity standards. The components of the TMDL are the Wasteload Allocation (WLA)
and the Load Allocation (LA) and taking into congderation amargin of safety (MOS) and seasondity. The
WLA is the pollutant dlocation to point sources while the LA is the pollutant dlocation to natura

background and nonpoint sources.

Thetota maximum daily load for Purvis Creek as determined by the modeling exerciseis 55 gramsper day.
No point source dischargers exist in Purvis Creek, and no point sources with cadmium effluent limits are
discharging into the Turtle River system. The wastdload and load dlocation cumulatively for this sysem
should not exceed 55 grams per day dissolved cadmium. Applying loading during the hydraulic limitation of
the dack negp tide cycle implicitly incorporates the margin of safety.

Allocation of Responsibility and Recommendations

Cadmiumisanaturaly occurring trace metal which isexpected to be detected at some background level in
the environment, depending on thelocation. Cadmium isby nature a pers stent compound which may cycle
between environmenta compartments. Cadmium isbelieved to have an amaospheric deposition component.
Itisvery difficut to delineate anthropogenic from natural background aimospheric cadmium contributions.
Metal smelting operations are considered to be a primary anthropogenic source of atmospheric cadmium
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loading. This TMDL should be revisited to account for the reduced locdized assimilative capacity of the
Purvis Creek tributary dueto the potentid inclusion of atmospheric cadmium emissonsinthewater column
cadmium budget should data become available to warrant revison.

In addition, naturally occurring background surces of cadmium in the water column are inherently

accounted for intheload dlocation budget. Thewasteload dlocation should not assumetheentire cadmium
loading budget without adetail ed accounting of background and nonpoint source cadmium loading. Thisis
not an issue currently because there are no permitted cadmium dischargersin Purvis Creek or its tidaly
connected waterbodies (Turtle River system).

The Georgia Environmenta Protection Divison is encouraged to perform additional monitoring for total

and/or dissolved cadmium in the water column in Purvis Creek under varying hydraulic conditions to

determineif, infact, the waterbody is attaining the chronic and acute standards for cadmium concentrations
protective of aqueticlife. Additiona modeing may be necessary to determinethetotal maximum daily load
protective of the acute tandard if evidence suggests this stlandard is not being attained.
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