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Savannah River Site (SRS) Aiken, SC.

 F-Area Located in the central point of the SRS.

« Covers approximate area of 6.5 acres with
elevation of 55-90 m.

« From 1955-1988, the F-area discharged
radioactive and hazardous metals into seven
seepage basins.

« Contamination of the underline grounds and upper
aquifers.

« Creation of underground plume that crops out a
seeplines along a stream approximately 400-600
m from the basins.
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1. Understanding the concept of surface water/ground water interface
phenomenon in the Savannah River Site (F-Area).

2. Develop a conceptual Ecological Risk Assessment for the
Savannah River Site (F-Area).
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Surface water/ground water interface:

« Most surface water bodies such as
lakes, rivers, and wetlands systems

are connected to ground water.
[ low direction

 Transition zone is an ecological
community with important ecosystem
functions affecting several trophic
levels from microbes to fish.

« The interchange of this phenomena in i
a hydrological system may develop a Shallow aquifer /
possible contamination of surface
water especially if the ground water
system contains a plume of
contaminants.
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The F-area is located above the
Atlantic Coastal Plain aquifer.

The main recharge source for
the Atlantic Coastal Plain
aquifer is precipitation.

Based in the location of the F-
area, the surface-water/ground-
water interface is most likely to
occur since the plume is still
active and the area is located
near to two main surface water
bodies which are the Upper-
Three Runs and the Fourmile-
Brach streams.
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Method / Approach

Ecological Risk Assessment:

1.
2.
3.
4,
5.
6.
7.
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e Evaluation of design options/ process scenarios

Project e Technical supporting documentation for project approval documents
Conception

\
e Design of monitoring programs
o e Guidance on controls required to meet environmental goals during
roject remediation
Operations )

e Design of post closure monitoring programs
e Guidance for environmental controls during closure stages
e Evaluation of different closure options
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« Criteria for selecting surrogate receptors included:

« Known to occur or is likely to occur at the site

* Is representative of an important taxonomic group/ trophic level
« Ecological information in readily available

« Considered to be radiosensitive

» Species-specific exposures factors were used to model radiation exposures
» Obtained from literature sources
» Derived using allometric equations
« Data was extrapolated closely to the related species
* (lepomis auritus) RedBelly Sunfish
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Dose Rate Modeling

Both external and internal radiation were considered

Internal dose was calculated with tissue concentration

— Ingestion of different food sources (plants/ insects)
Calculate the Maximum tissue concentration within the lifetime

1. Radiological decay and biological decay
Screening Analysis

— Bioaccumulation factors

— The dose rate for gross gamma (y) and gross beta () isotopes.

BAF = —Lth_

medium

D, =576 x10"*Eyn, (1 — ®)CsR pGy h™' (external dose)
Dg =5.76 x 107*EgngC, uGy h™* (internal dose)
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« HQ= Dose total / dose limit
e 0.04 uGy h™1 = 1rad per day (USDOE)

 HI=HQpy_234+HQy_233 + HQ;_159 + HQTC99

HI < 1, no unacceptable risks
HI > 1, potential for unacceptable risks
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 Potential radiation exposures in
current conditions in  Fourmile
branch will be below levels that
could result in potentially
unacceptable risks.

 Further evaluation is needed to
warrant the remediation to monitor
the aquatic organisms .

« Plume remediation can expect to
decrease ecological exposures and
potential risks to even lower levels
than those identified in this risk
assessment.
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