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SUBJECT: Tramnsmittal of Contract Report D-77-4

TO: All Report Recipients

1. The Dredged Material Research Program (DMRP) is a broad, multifaceted
investigation of the environmental impacts of dredged material disposal
and includes consideration of the development of new or improved disposal
alternatives. In the early stages of the DMRP's problem definition and
assessment and research program development phases, it became apparent
that an understanding of the actual pollution potential of dredging and
discharging of sediments required substantial state-of-the-art improve-
ment in a number of fundamental aspects. Particularly critical were

basic matters of sediment chemistry relating to physicochemical parameters
such as pH, redox potential, and dissolved oxygen. These are dominant
factors regulating the mobilization of chemical constituents or pollutants
from dredged material discharged into aquatic or terrestrial environments.
Contaminated sediments are often involved in dredging projects and

during the discharge activity changes in the physicochemistry of the
system can significantly enhance or retard release of contaminants from
the sediment.

2. The contract report transmitted herewith represents the results of

one of several research efforts completed as part of Task 1C (Effects of
Dredging and Disposal on Water Quality) of the DMRP. Task 1C is part of
the Envirommental Impact and Criteria Development Project of the DMRP.
Among other considerations this project includes determining on a regional
basis the short- and long-term effects on water quality due to dredging
and discharging bottom sediment containing contaminants.

3. This research was conducted (as Work Unit 1CO5) to study the trans-
formations of heavy metals and plant nutrients in dredged sediments as
affected by oxidation-reduction potential and pH. Specific objectives
were to review thoroughly the scientific literature concerning
cause-and-effect relationships and to conduct specific laboratory
investigations where data and evaluations were not available.

4. The first volume of this two-volume report includes an extensive
bibliography and thorough discussion on the occurrence and chemistry of
selected heavy metals and plant nutrients in relation to expected
physicochemical changes during discharge of dredged material into various
environments. The second volume contains reports on laboratory investi-
gations of the effects of pH and oxidation-reduction conditions on the



WESYV 27 May 1977
SUBJECT: Transmittal of Contract Report D-77-4

distribution of toxic heavy metals and plant nutrients among selected
chemical forms in sediment-water systems from four geographical locations.
Particular emphasis was placed on how these physicochemical parameters
might affect the chemical availability of these nutrients and toxic
substances and thus reflect changes in their bioavailability.

5. From the literature review, it was concluded that changes in the
physicochemical nature of sediments could enhance release of toxins or
biostimulants; however, too few investigations have been conducted to
draw broadly applicable conclusions regarding the effects on water
quality. The laboratory investigations demonstrated that physicochemi-
cal changes during aquatic disposal resulted in little change and sub-
sequent release of chemical constituents; however, when upland discharge
methods were used, long-term and gradual changes in the physicochemical
parameters occurred that could significantly affect toxic metal availa-
bility. It was further concluded that a thorough evaluation of the
physicochemical nature of a dredging and discharge activity should be
conducted prior to selection of a discharge alternative.

6. 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 environmentally
compatible disposal alternative. It is expected that the methodology
employed in this study and the resultant interpretation of the chemical
interactions will be of significant value to those persons concerned

with CE dredged material permit programs.

JOHN L. CANNON
Colonel, Corps of Engineers
Commander and Director
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tems are frequently not of the magnitude predicted from metal-ligand solu-
bilities and thermodynamic considerations of simple agqueous systems, it is
apparent from the literature that pH and redox potential do influence the
availability of metals and plant nutrients by affecting regulatory processes.
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involved and the sediment-water characteristics which may contribute to signifi-
cant release of metals and nutrients to benthic and aquatic organisms.
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