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1. This technical report presents the results of research undertaken as
Work Unit 1D06 of Task 1D, Effects of Dredging and Disposal on Aquatic
Organisms, of the Corps of Engineers' Dredged Material Research Program.
Task 1D was a part of the Environmental Impacts and Criteria Development
Project (EICDP), which had a general objective of determining on a
regional basis the direct and indirect effects on aquatic organisms due
to dredging and disposal operations. The study reported on herein was a
part of a series of research contracts developed to achieve the EICDP
general objective.

2. The purposes of this study were to determine the bioavailability of
sediment-associated heavy metals to benthic invertebrates and to deter-
mine the degree of correlation between tissue concentration and metals
concentration in various chemical extractants from the sediments.
Animals were exposed to contaminated sediments for up to six weeks.

3. A total of 136 species-sediment-metal combinations were studied. Of
these, only 36 (26.5 percent) showed a statistically significant accumu-
lation of metals in the tissue due to sediment exposure. In many of
these cases, the demonstrated uptake was quantitatively marginal.
Substantive uptake of some toxic metals occurred in some species;
however, it was the exception rather than the rule.

4. There were important interspecific differences in the bioavailability
of sediment-associated heavy metals. In most cases, a specles accumu-
lating a particular metal from one sediment did not accumulate the same
metal from the other test sediments. 'This indicates that chemical and
physical form, as well as the concentration of the metal in the sediment,
determines the bioaccumulation of metals to the species in questionm.
Results also indicate that the physical and chemical forms of a metal
that are available for bioaccumulation are different for different
species.
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5. The information and data published in this report are contributions
to the further understanding of the complex nature of sediment, water,
and chemical/biological interactions and establish a baseline from
which to develop meaningful evaluations for the selection of an environ-
mentally compatible disposal alternative. It is expected that the
methodology employed in this study and the resulting interpretation of
the chemical/ biological interactions will be of significant value to
those persons concerned with CE dredged material permit programs.

2 JOHN L. CANNON

Colonel, Corps of Engineers
Commander and Director
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