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ECOLOGICAL CONSIDERATIONS OF THE BEHAVIOR
OF PLUTONIUM IN THE ENVIRONMENT*

WAYNE C. HANSON
Environmental Studies Group, Health Division, Los Alamos Scientific Laboratory,

University of California, Los Alamos, New Mexico 87544

(Received 9 August 1974; accepted 10 October 1974)

Abstract—Radiological considerations of plutonium released to the environment are logically
based upon an understanding of ecosystem structure and function. Studies of Pu in the atmos-
phere, lithosphere, terrestrial ecosystem of the biosphere, and in the hydrosphere are reviewed
to evaluate areas for consideration of environmental consequences of nuclear wastes. Soil
\s the major reservoir of deposited Pu in most terrestrial ecosystems. Resuspension of Pu
into the air mass above contaminated soil occurs over a highly variable range of 10~* to
1&-U err1, reflecting important effects of several physical and biological variables. Uptake
by most natural plant species is of the order of j&~* (acceptor/precursor). Appreciable
external deposition of Pu upon plants through resuspension is a complicating factor in inter-
pretation of field data. ' Pu concentrations in small terrestrial mammals also emphasize the
greater importance of physical processes rather than physiological or chemical processes in the
movement of Pu through terrestrial ecosystems. Freshwater and marine investigations
indicate that Pu is generally concentrated over ambient levels in water but with decreases of
about a factor of ten at each trophic level of a food chain. An apparent change in availability
of 238Pu is indicated by several studies and physical processes that may account for this are
discussed.

INTRODUCTION
THE DISCOVERY, introduction, and use of pluto-
nium generally have been characterized by
stringent radiological protection procedures
commensurate with its toxicity. The recent
rediscovery, sudden introduction and often
flagrant uses of the terms "ecology" and
"environmental" have complicated the situation
for those persons concerned with the making of
decisions about the relative importance of
certain behavioral characteristics of plutonium
out of its controlled situation. In contrast to the
types of information obtained in controlled
experiments, this review deals with plutonium
in the environment—a complex situation, at
best. The purpose of this paper is to summarize
and discuss the available information on this
often controversial subject from an ecologic
standpoint.

Both sides of the debate on utilization of
nuclear energy have been joined by persons
with extreme positions that have an emotional
or economic rather than an ecological base.

* Work performed under the auspices of the
United States Atomic Energy Commission.

Thus, we have a situation in which two groups
spend valuable energy and time confronting
each other over a situation that is vital to both
if we are to move forward in the field of energy
development. We must, therefore, develop an
approach to the public that discusses the con-
sequences of nuclear energy in frank, open, and
easy-to-understand terms to which they can
relate their questions. Many of these questions
concern the importance of environmental con-
siderations in the final application of guidelines
furnished by advisory committees; guidelines
which are carefully formulated from a stand-
point of predictability of radionuclide be-
havior, an assessment of relative hazard, and a
demonstration of our ability to handle the
problems that accompany our enjoyment of
modern technology. Such a positive approach
is essential to informing the public about a
complexity of factors which are often given a
negative connotation by many environmentalists
but without alternative solutions to the problems.

Radiation ecology attempts to address the
many problems of nuclear energy in a positive
manner. Our field of ultimate application of
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