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LONG-TERM STUDIES OF RADIONUCLIDE CONTAMINATION OF
MIGRATORY WATERFOWL AT THE SAVANNAH RIVER SITE:
IMPLICATIONS FOR HABITAT MANAGEMENT AND NUCLEAR
WASTE SITE REMEDIATION
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A b s t r a c t . Past nuclear industrial activities at the U.S. Department of Energy’s Savannah River Site
(SRS) have resulted in low-level radionuclide contamination of a variety of the site’s wetlands, in-
cluding a series of abandoned reactor cooling reservoirs. As a result of their long-term stable water
levels and protection from public hunting and disturbance, these reservoirs have come to serve as a
regionally important inland wintering site for diving ducks (Anatidae: Aythyinae) and other waterfowl
species. These birds have been studied to determine the rates and patterns by which radionuclide levels
in their whole body and muscle tissue have changed over time. Studies have focused particularly on
the American Coot (Fulicu  americana)  as a sentinel species. Coots have proved to consistently have
the highest levels of contamination with the long-lived gamma-emitting radioisotope radiocesium
(ITS),  the most ubiquitous of the radioactive contaminants accumulating in biota on the SRS. From
1971 through 1986, radiocesium body burdens of 311 coots decreased in a negative-exponential pat-
tern, with an ecological half-life of about four years. Radiocesium levels were initially higher in two
of the reservoir’s three arms where contaminated effluent had entered the watershed in the late 1950s
to mid-1960s. Differing rates of decline of coot radiocesium burdens among arms of the reservoir
reflected histories of reactor effluent flow that caused differential movement of this contaminant within
the system. For the past two decades, average radiocesium levels in wintering coots have been well
below those generally considered to be of concern for human consumption. However, our findings
suggest the importance of continuing these contaminant monitoring programs while also maintaining
a thorough understanding of the ecology and natural history of these birds on the SRS. Future options
under consideration by the Department of Energy for its former reactor cooling reservoirs, intended
as either cost-saving or remediation activities, include the cessation of make-up water pumping (lead-
ing to widely fluctuating reservoir water levels) and permanent partial or complete reservoir drawdown.
Our long-term information together with continued monitoring programs will be necessary to predict
some of the possible radiological consequences of any such reservoir management activities.
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Nuclear production facilities of the U.S. Depart-
ment of Energy (DOE) such as the Savannah
River Site (SRS) are charged with assuring that
habitats previously contaminated by site radio-
nuclide releases will not threaten the health and
well-being of wildlife populations, site workers,
or the general public. Since the SRS is closed to
public access, there is little or no opportunity for
persons to come directly into contact with con-
taminated habitats, and offsite airborne and
groundwater contaminant releases are monitored
routinely to assure that all associated health risks
are minimized (e.g., Ashley and Zeigler 1978,
Zeigler et al. 1987). However, a frequently over-
looked vector of onsite contaminants to the food
chain of the public offsite is the hunting and
consumption of mobile fish and wildlife species,
particularly gamebirds including waterfowl.
Birds that reside in contaminated habitats within
the secured boundaries of the SRS can leave the
site quickly and move to nearby public hunting
lands where they could be harvested and con-
sumed by hunters and their families. This pos-
sibility is of particular concern at the SRS where
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the site’s abundant wetlands are protected from
public disturbance and have come to represent
an important inland wintering refuge for diving
ducks in the state of South Carolina (Mayer et
al. 1986). As a result of these concerns, a wa-
terfowl research and monitoring program on the
SRS was initiated by the Savannah River Ecol-
ogy Laboratory in the early 1970s. From its in-
ception, this program has focused on 137Cs  (ra-
diocesium), a long-lived gamma-emitting radi-
oisotope that is one of the most ubiquitous of
the fission-product contaminants of biota on the
SRS (Brisbin 1991a,  1993). The purpose of the
present investigation was to examine long-term
changes in the bioavailability and accumulation
of radiocesium in waterfowl on the SRS and to
discuss the results within the context of risk to
human consumers and the need for site manag-
ers to be able to predict the radiological conse-
quences of future habitat remediation and man-
agement activities in these or similar reservoirs.

Early studies of radiocesium levels in the mi-
gratory waterfowl community wintering on the
SRS have shown that the American Coot (here-
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