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Under the Dredged Material Research Program (DMRP), studies of the impact 
of dredged material disposal in open-water systems (Aquatic Disposal Field 
Investigations (ADFI)) were conducted at five locations: New York (Eatons 

Neck), Ohio (Ashtabula River), Texas (Galveston), Oregon (Columbia River), and 
Washington (Duwamish Waterway). The sites were representative of a variety of 

disposal practices, dredged materials, and aquatic habitats. Disposal did not 
occur during the course of the Eatons Neck ADFI but did at the other four 
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sites. This report summarizes the findings of the investigations. 

In general, there were few significant impacts as a result of disposal. 
The only physical impacts noted were the creation of mounds of material within 
the disposal sites and increased turbidity in the water column during disposal 
operations. The turbidity was transient and soon disappeared as a result of 
mixing processes and settling of particulate matter. There were, in several 
instances, releases of ammonia, phosphorus, and manganese into the water column 
but the pelagic community did not appear to be adversely affected. PCB's were 
released during the Duwamish ADFI. Other chemical substances were also re- 
leased, but the releases were of small magnitude and short duration. 

Following disposal, the mounds were observed to persist for a consid- 
erable period of time (>l year) and to migrate away from the initial point of 
disposal. Mound dispersal was a function of grain size, currents, waves, and 
water depth. Other than the PCB release during the Duwamish disposal operation! 
chemical changes were minimal; at Ashtabula and Galveston, metal concentrations 
in the disposal areas were lower after disposal than before. Disposal did have 
an impact upon the benthic community, with the numbers and kinds of organisms 
usually being reduced by disposal. Recovery was generally rapid, and in some 
cases there were more organisms present after disposal than in adjacent refer- 
ence areas. However, the kinds of organisms present after disposal suggest 
that a change in biological communities had taken place. Whether this change 
was permanent or merely indicative of biological succession could not be 
determined. Most of the changes involved benthic invertebrate organisms, with 
finfish exhibiting minimal impact. 

It was not possible to determine the factors responsible for the impacts 
on the benthic community because very few samples were taken in such a 
fashion that physical, chemical, and biological variables could be simulta- 
neously examined. Available information, however, suggests that the observed 
changes were related to a physical phenomenon (burial) rather than chemical 
toxicity. 

There was little evidence of the uptake of chemical substances (such 
as metals, pesticides, PCB's, etc.) by organisms. In most instances, concen- 
trations of these substances in organisms were a reflection of concentrations 
(and perhaps availability) in the sediments. 

The findings for the ADFI sites tend to agree with those from comple- 
mentary studies carried out in the laboratory. The complementary laboratory 

work is reported in other DMRP synthesis reports. 

As there were few impacts observed from open-water disposal within 
authorized disposal areas (where impacts are allowable), it is concluded that 
impacts outside designated areas would not be of great significance. 
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AQUATIC DREDGED MATERIAL DISPOSAL IMPACTS 

PART I: INTRODUCTION 

Background 

1. The River and Harbor Act of 1970 (Public Law 91-611, Section 

123) authorized the Corps of Engineers to initiate and conduct a compre- 

hensive nationwide study of dredging and dredged material disposal 

operations. Of particular interest were environmental impacts, pro- 

ductive uses of dredged material, and new and/or improved dredging and 

disposal practices. 

2. The U. S. Army Engineer Waterways Experiment Station (WES) was 

assigned responsibility for the research program; the program was 

designated as the Dredged Material Research Program (DMRP). 

3. The planning and implementation of the DMRP were the responsi- 

bility of an interdisciplinary team established at WES as part of the 

Environmental Laboratory (EL). The thrust of the program involved 

four major research projects: 

a. - 

b. - 

C. - 

d. - 

Environmental Impacts and Criteria Development 
Project (EICDP). 

Habitat Development Project. 

Disposal Operations Project. 

Productive Uses Project. 

4. This synthesis report is primarily concerned with the findings 

from Task lA, the Aquatic Disposal Field Investigations (ADFI), of the 

DMRP and observations from the five sites (Figure 1) which were selected 

to meet ADFI goals. Findings from related work will be referenced in 

this synthesis as appropriate. 

5. The overall objective of the ADFI was to provide definitive 

information on the environmental impact of dredging and disposal opera- 

tions and, where undesirable impacts were observed, to suggest means 

of eliminating or reducing such impacts. As such, this also included 
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Figure 4. Locations of disposal and reference 
River disposal site, Ohio 
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of coarser particles. Depth is a factor as, in many instances, bottom 

waters are more dense than surface waters. A plume which has dis- 

appeared from the surface may persist at intermediate depths or near 

the bottom because of the rate of particle settling. 

102. Ultimately, the disposed sediment will reach the bottom. 

If it is cohesive and falls as a mass it may produce a mound or 

existing sediment may become displaced with a turbidity current and/or 

shock wave which travels outward from the impact point. 

103. If the material is not cohesive, it will tend to settle 

gently upon the bottom. A pronounced mound may not be present and a 

greater area will be covered with a lesser thickness of material. 

Under most field conditions, a combination of these two types of impact 

is expected because the dredged material is generally heterogeneous. 

104. Following impact, material may remain in place for a long 

period of time or may undergo relatively rapid erosion and dispersal. 

Which event (or combination) occurs depends on the nature of the materi- 

al and bottom currents. The latter, of course, are influenced by depth 

and the adjacent subaqueous topography. After deposition, whether or 

not extensive erosion and movement occurs, the dredged material may 

become mixed and incorporated with the underlying natural sediment. 

105. These events are of concern because of the potential effects 

that they may have upon biological communities. To discuss these in 

proper perspective, the general nature of the various communities in- 

volved and the components of disposal which may impact them is required. 

Biological Communities and Potential Impacts: A Perspective 

106. The pelagic community would be expected to receive the 

initial impact of disposal. This community consists of plants and 

animals which have low mobility and which tend to drift with currents 

(plankton) as well as organisms with moderate to high mobility (such 

as fish). If disposal releases contaminants (such as metals, ammonia, 

pesticides, etc.) pelagic organisms in the plume may suffer adverse 

impacts. This is of greater significance to planktonic organisms than 
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