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Purpose

T'his technical note summa >diment chemistry !
coring studies of capped dredged sediment deposits. These studies
document the long-term effectiveness of capping for isolating
contaminated sediments from the aquatic environment and should serve to
broaden the information base for making management decisions.

This technical note summarizes sediment chemistry profile results from
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Dredging, dewatering, and transporting contaminated sediments to
nearshore or suitable upland sites can be 5 to 100 times as expensive as
in-water capping (Sumeri and Romberg 1991). Despite extensive evidence
that capped disposal mounds are stable, there are few data available on
the long-term fate of contaminants buried by the disposal process or the
nature of the cap-mound interface. This has led to questions regarding
potential pathways tor contaminant migration through the cap.
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Additional Information

This technical note was written by Mr. Alex Sumeri of the U.S. Army
Engineer (USAE) District, Seattle; Dr. Thomas J. Fredette and Ms. Paula G.
Kullberg of the USAE Division, New England; Drs. Joseph D. Germano
and Drew A. Carey of Science Applications International Corporation
(SAIC); and Ms. Patricia Pechko of the USAE District, New York. For
additional information, contact Dr. Michael R. Palermo, U.S. Army
Engineer Waterways Experiment Station, (601) 634-3753, or the manager of
the Dredging Research Program, Mr. E. Clark McNair, Jr., (601) 634-2070.

Core Sampling and Sediment Chemistry Profiles

In the first capping trials conducted in the eastern United States in 1979
and the early 1980s, investigations of cap effectiveness focused on physical
coverage of the contaminated sediments with the capping sediments and
the stability of the cap. However, such surveys could not provide
assurance that the sediment layers remained unmixed or that
contaminants were not migrating through the caps.

Direct physical evidence of cap effectiveness through the use of long
cores was first collected in the mid-1980s (SAIC 1984, Bokuniewicz 1989).
The first published example of contaminant isolation below caps was
presented by Truitt (1986) as part of the Seattle District’s 1984 Puget
Sound capping demonstration project. That study, conducted 6 months
after cap placement, clearly demonstrated that the contaminants were
sequestered in the deeper layers and that mixing of the layers during the
placement of the capping material was minimal.

Results of sediment chemistry profiles reported in this technical note
represent time frames extending up to 11 years following cap placement.
These data were independently collected by the New England Division,
the Seattle District (and its permit applicants), and the New York District,
U.S. Army Corps of Engineers.

New England Division

Project Description

In July 1990, the Disposal Area Monitoring System (DAMOS) Program
conducted a study of the Stamford-New Haven, North (STNH-N) capped
disposal mound at the Central Long Island Sound disposal site located
11 km south of New Haven Harbor, Connecticut (Figure 1). This mound
was created in 1979 during dredgmg of the Stamford and New Haven
Harbors. Approximately 33,000 m? of clean sand from outer New Haven
Harbor was used for the cap, placed over approximately 26,000 m> of
contaminated mud from Stamford Harbor, CT.
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....... of Stam New Haven, North (STNH-N) capped mound at
Central Long Island Sound (CLIS) disposal site
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Results

The five cores collected at STNH-N in July 1990, 11 years after capping,
all showed distinct visual transitions from the sand cap into the
contaminated mud, with the apparent zone of transition being less than
10 cm. Cap thickness ranged from 54 to 140 cm. For each of the five
cores, heavy metal levels were sharply higher within the mud layer,
usually by one order of magnitude or more. Results for zinc at the center

station are presented in Figure 3a. The data for the other metals and core
e < 121 2

samples exhibit similar trends.
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Results

Bokuniewicz (1989) reported that the vibracores taken in 1983 through
the capped mound (3.5 years after capping took place) showed a sand
layer with an average thickness of 1.1 m and a very sharp interface
between the sand and the mud. Grain size distribution in the cores
showed that the sand-to-mud transition occurred over a distance of less
than a few centimeters.

Metals profiles in the vibracores of capped material showed that, in
general, metals concentrations in the mud ]ust below the sand-mud

SR o - - _ | o
ln'terr cé were an ordaer or mag ltuae greater an e Concentratlons

T ccemcmmes Tmerimaan ~L 1o o a1 T A~ Vot ot 13 SR, R
tne upper layers of tne sana cap. rigure 4a 1uustrates this trend for one
metal (zinc) at Station 7. In all cases, the concentrations in the interface
roorinn woro loce than ~rnancantratinne B #n 10 A~ halawr tha infarfaca Alan~
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in ost cases PCR levels helow the sand can were at least a factor or tuwo
in most cases, PCb levels below the sand cap were at least a factor or two
greater than concentrations in the sand cap

Figure 4b presents PCB data from Station 7. Results from the other
stations were similar. Pesticides were detected as trace-only in the
interface and deeper samples.
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The project was moni
disposal (at 6, 12, and 18 mo | years) ibracor

salees were taken along the lenszth of the DrOleCt at the thlckest Dart of
the cap, as close as p0551b1e to the samples taken 18 months after capping
(Flgure 6). Two cores were extracted within 5 ft of the 18-month core

locations and the third, within 15 ft.

Prior to analyses, the cores were subsampled at several discrete depths
relative to the sand-mud interface. Each subsample was then analyzed for
total concentrations of copper, lead, zinc, and PCBs. These chemicals
served as tracers to track potential movement of contaminants through the
sand cap.
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illustrates this trend for zinc and PCB 1242 from Station R, 5 years after

A

indication of diffusion of contaminants into the sand cap. Figure 7
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the contaminated sediments belo‘;. Chemistry profiles provided no

capping.

PCBs was at least an order of magnitude lower in the sand cap than in
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Figure 6. Location of chemistry cores (S, Q, R) of the Duwamish capping test site

Data for the other metals and stations were similar. The 18-month and
5-year sediment chemistry sand cap concentrations matched almost
exactly A more complete discussion of the results can be found in
Sumeri and others (1991).

Conclusions

The field studies reported herein all provide strong evidence of the
ab1lity to place sediments in layers using surface disposal equipment and
precision navigational control during dispnsa.li Little apparent mixing was
observed at the cap/contaminated interface in any of the deposits, with
the transition takmg place over only a few centlmeters Several instances

contaminant levels observed in these cases were relativelv low compared
to the contaminated sediments and were believed to be associated with
finer material dredged along with the sand caps used in these projects.
Levels of heterogenexty observed here should be expected, given the
var1ab111ty that is inherent in sediments both horizontally and vertically.
Such neterogenelty needs to be taken into account when interpreting

L Y SO,

uture coring results relative to chemical migration within caps.
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evidence on the ability to create caps and on the effectiveness of capping
is rapidly increasing as follow-up surveys of such sites continue. Many of

the questions about the effectiveness of caps to contain contaminants over

long time periods can now be answered with greater certainty.
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