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Results of a Baseflow Tritium Survey of Surface Water in
Georgia Across from the Savannah River Site (U)

WSRC-RP-93-41I

March 3, 1993

R. L. Nichols

Westinghouse Savannah River Company
Savannah River Site

Aiken, SC 29801

ABSTRACT: In October 1991 the Georgia Del)artment of Natural Resources (GI)NR) issued a
press release notit),ing the public that tritum had been measured in elevated levels (1,200 - 1,500
pCi/l) in water samples collected from drinking water wells in Georgia across ftore the Sawmnah
River Site in Aiken Co. Soutll Carolina. None of the elevated results were above the Primary
I)rinking Water Standard lhr Iritium of 20,000 pCi/l. The GDNR intiated 2 surveys to detcnnine
the source and extent of elevated tritium: 1) baseflow survey of surface water quality, and 2) well
evaluation program. Results from the 2 surveys indicate that the tritium measured in groundwater
wells in Georgia is not the result of a groundwater flow from South Carolina under the Savarmah
River and into Georgia. Atn_{,spheric transport and consequent rainout and infiltration has resulted
in an increase of tritum in the water-table aquifer in the vicinity. Water samples collected from
drinking water wells believed to have been installed in the aquifer beneath the water-table aquifer
,,,,,ereactually froln the shallower water-table aquifer. Water samples collected from the wells
contain the amount of tritium expected tbr the water-table aquifer in the sami:le area. The
measured tritium levels in the well samples and baseflow samples do not exceed Primary Drinking
Water Standards. Tritium levels in the water-table in Georgia will decline as the atmospheric
releases from SRS decline, tritium undergoes natural decay, and infiltration watcr with less tritum
flushes through the subsurface.

This document was prepared in connection with work under the U. S. Department of Energy (Contract DE-AC09-
898R18035)

BACKGROUND reported to be constructed with intakes in

the first aquifer beneath the water-table

The Georgia Department of Natural aquifer. In October of 1991 the GDNR

Resources (GDNR) routinely samples issued a press release notifing the public of

water supplies throughout the state of the new findings. Initially, GDNR

Georgia. Samples collected from several personnel believed the most likely pathway

wells in the vicinity of Plant Vogtle for tritium to reach Georgia groundwater

during July and August of 1991 were was by flow of groundwater from the

reported to have elevated levels of tritium. Savannah River Site (SRS) beneath the
The wells with elevated tritum were Savannah River and into Georgia.

Subsequently, the State of Georgia solicited
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the Department of Energy for funding to determine the quality of water in the water-

investigate the areal extent of elevated table aquifer.
tritium levels and to determine the source

of the tritium. The GDNR and the Ur_ited States

Geological Survey (USGS) collaborated on

Following the GDNR press release, SRS the program to evaluate the well

issued a statement, indicating that, based construction practices that were used to

on limited information, SRS believed the construct the suspect wells. The wells

tritium was derived from the infiltration of were logged with geophysical tools to
rainwater into the water-table aquifer, determine the total depth, screen zone,

The values reported by GDNR, 1,200 - length of surface casing, and quality of

1,500 pCi/l ( Appendix A), are within the seal, as appropriate.

range commmonly lneasured in rainfall and

shallow groundwater in the vicinity of the RESULTS

SRS and are well below the Primary

Drinking Water Standard (PDWS) of Base./loll,
20,000 pCi/l.

Tritium concentrations in the baseflow

METHODS samples ranged from 500 + 100 to 1900 +

100 pCi/l. Higher concentrations were
Two surveys were undertaken to evaluate detected from the northern +"_alfof the

the source of the tritium: 1)a baseflow study area, figure 1. The aerial distribution

survey, and 2) a well evaluation program, pattern of tritium in the baseflow samples

The GDNR conducted a baseflow survey is similar to distribution of tritium in

of the tritium concentration of surface rainfall samples in Murphy ct. al. 1991.

water in Georgia across the Savannah Tritium levels in the baseflow samples are
River from SRS. slightly lower than the levels in rainfall

due to the natural decay of t_itum that
Water in gaining streams is derived from occured as the rainfall infiltrated down to

direct runoff of precipitation and baseflow the water-table and was transported to the

or groundwater drainage, t_,fter several streams by groundwater flow in the water-

days or weeks have passed since the last table aquifer. Elevated tritt.,rn levels in
rainfall and ali of the runoff has passed shallow groundwater and surface water in

through the system, water in secondary and Georgia are the result of" atmospheric

intermittent streams is derived primarily transport from the SRS follwed by

from baseflow contributed by the water- subsequent rainout.

table aquifer. Fifty three samples were

collected and sent the Environmental tVell Sum'c,),

Radiation Laboratory at the Georgia

Institute of Technology for tritium analysis. Results of the geophysical survey of wells

Figure 1 illustrates the baseflow sample with elevated tritium indicate that none of

locations. Analysis of samples collected the wells identified as having elevated

during the baseflow period were used to tritium levels were as deep as reported on

tritium.doc WSRC-RI)-93-411
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the well data sheet submitted to the REFERENCES
GDNR. Well water-collected from each of

the wells was actually from tile water-table Murphy, C. E., L. R. Bauer, D. W. Hayes,
aquifer and not from the underlying aquifer et al. 1991. 7'ritimn in the Savannah River

as reported. The tritium levels measured in Site Enviromnent, WSRC-RP-90-424-1,

the wells are in the range aniticipated for Westinghouse Savannah River Company,

the water-table aquifer and coincide with Savannah River Site, SC 29808.
the baseflow data.

CONCLUSIONS

Tritium measured in groundwater wells in

Georgia is not the result of a groundwater
flow from South Carolina under the

Savannah River and into Georgia.

Atmospheric transport and consequent
rainout and infiltration has resulted in an

increase of tritum in the water-table aquifer

in the vicinity. Water samples collected
from wells believed to have been installed

in the aquifer beneath the water-table

aquifer were actually from the shallower

water-table aquifer. Water samples
collected from the wells contain the

amount of tritium expected for the water-

table aquifer in the sample area. The

measured tritium levels in the well samples
and baseflow samples do not exceed

Primary Drinking Water Standards.

Tritium levels in the water-table in Georgia

will decline as the atmospheric releases

from gRS decline, tritium undergoes

natural decay, and infiltration water with

less tt itum flushes through the subsurface.
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Figure 1 Location of baseflow sample locations and results of tritium analyses in Georgia

Department of Natural Resources survey.
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Appendix A

Results from

Georgia Department of Natural Resources

Baseflow Survey
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