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Sediment Dredging at Superfund
Megasites: Assessing the Effectiveness

Dredging is one of the few options available to attempt fo clean up con-
taminated sediments in rivers, harbors and lakes. However, based on available
evidence, dredging’s ability to decrease environmental and health risks is still an
open question. Technical constraints, like underwater obstacles, can prevent dredg-
ing equipment from accessing sediments and dredging can uncover and re-suspend
buried contaminants, exposing wildlife and pcople to toxicants. Evaluating the
potential long-term benefits of dredging will require that the U.S. Environmental
Protection Agency step up monitoring activitics before, during and after individual
cleanups to determine whether it is working there and what combinations of tech-

nigues are most effective.

ome of the nation’s estuaries,

takes and other water bodies

contain contaminated
sediments that adverscly affect fish and
wildlife, which may then find their way
into people’s diets and carry negative
hcalth impacts. At least 14 states contain
large contaminaled sediment megasites,
which are expected to cost over $50
million to clean up, that are particularly
challenging to remediate. Privatc
companies are responsible for the cleanup
at some sites and the U.S, Environmenial
Protection
Agency (EPA)
takes the lead
in managing
remediation at
others.

At the
request of
Congress, EPA
asked the Na-
tional Research
Council (NRC)
to address the

technical challenges posed by the need to
reduce risks at sediment megasites by form-
ing a committee to evaluate dredging as a
cleanup technique.

Clean Up Options at Superfund
Megasites

The EPA Superfund program was
established more than 25 years ago to ad-
dress sites contaminated with hazardous
chemicals. The program relies on surveys
and scientific sampling of sediments under

. water bodies to
~* assess the extent
o of the conlami-
% nation and to
i explore ways of
§ cleaning it up.
Clecanup
techniques
range from
removing the
sediments by
using a dredge
or large under-
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water shovel to relying on natural processes to
cover the contaminants and menitoring them

to ensure exposures are decreasing, to covering
them with a cap of clean sediment material. Of-
ten, a combination of techniques is used. In the
best cases, dredged sites are also monitored to
cvaluate how well a remedy is working. Because
of the complexity of these megasites, they often
become major engincering and public works
projects that sometimes take decades to com-
plete.

Under Some Conditions Dredging Can
Be Effective

The report’s authoring committee found
evidence that dredging can be effectively imple-
mented under certain conditions buf that tech-
nical Jimitations often constrain its ability to
achieve cleanup objectives. Underwater obsta-
cles like rock formations, old picrs, or hard bot-
tom material may restrict the ability of dredging
equipment to get at the contantination in some
locations, reducing the likelihood that dredging
will be effective.

The lack of long-term monitoring informa-
tion at most dredged sites makes it difficuit to
evaluate the outcomes of dredging elforts. The
comntittee’s analysis of pre-dredging and post-
dredging at about 20 sites found a wide range
of outcomes in terms of surface sediment con-
centrations of contaminants: some sites showed

increases, some ne change, and some decreascs
in concentrations. [n addition, the difficulty of
separating the effects of dredging from the ef-
fects of natural processes that may also decrease
sediment risks makes it unclear whether dredg-
ing alone has been effective in reducing health
risks.

About one half of the 20 sites evaluated by
the committee cither did not achicve remedial
goals or moniforing was insufficient to assess
dredging performance. Remedial goals were met
at about 25 percent of the sites, and at another 25
percent of them, not enough time had clapsed to
form a judgment.

However, evidence suggests dredging can
be effective under some conditions. The right
hand column of Figure t shows significant
reductions of polychlorinated bipheny! (PCBs)
concentrations in three arcas of the Fox River
megasite in Wisconsin as a resuit of dredging.
However, despite removal of most of the con-
tamination, in some cases it was not reduced
down 10 the risk-based cleanup goal for average
surface concentrations of | part per million of
PCBs (sce “Post-dredging” column second from
right}.

Incomplete Removal and Resuspension
of Contaminants are a Drawback

The report finds that dredging alone has not
achieved remediation objectives at many sites.

Sub-area Measure

Pre-d redging Pgrsmt-d redging

%% redoction

POGl  PCB mass (kg) 205.5 26.6 87 Figure .
Avg. surface PCB 13.3 2.8 79 Summary of
concentration Pre-dredging
(ppm) and Post-

. dredging

A PCB mass (kg) 24.1 1.1 95 Verification
Avg. surface PCB 1.0 87 Sampling
concentration Results (2005}
{ppn1) from Three

y ) T ’ Subunits in

C/D2S  PCB mass (kg) 1.3 96 the Lower
Avg. surface PCB 137 1.8 87 Fox River.
concentration Source: Fox et
{(ppm) al. 2006.




Dredging can permanently remove contaminants
from a water body. However, it has the potcntial
to create additional exposures by stirring up bur-
ied toxicants and creating residual contaminants
in the short-term.

Because dredging activity can re~suspend
contaminants as sediments are removed, water
quality, fish and other organisms can be ad-
versely affected. Figure 2 below illustrates very
low levels of PCBs in the water of the Grasse
River in New York untii dredging began in June
of 2005. At that point, re-suspension of the sedi-
ment led to spikes in PCB concentrations, posing
risks to wildlife and people exposed to the water
that may not have arisen if the river bottom was
not stirred up in the process. When dredging
ceased, the data show that levels tapered off.
Such phenomena have been obscrved at many
other sites.

It is possible these short-term risks could
have been avoided if environmental managers
had decided not to dredge. But such an option
must be weighed against the risks associated
with leaving the contamination in place includ-

ing the confidence decision makers have thaf the
contamination that remains would not resurface
and put fisherman and boaters at risk in the
future as a result of flooding or severe storm
events.

Specific conditions at a megasite, such as
water flow rates, the depth and extent of the
contaminants, and other factors, infiuence the
effectiveness of dredging. The report emphasizes
the importance of'adequately characterizing
potential dredging sites so that adverse or condu-
cive site conditions can be considered in arriving
at cleanup decisions.

Centralized Dredging Data and
Flexibie Management are Key

The report recommends that EPA altow for
more flexibility in how it manages megasite
cleanups so that almost real-time monitoring
information can be used to modify cleanup
strategies. The report also concludes that clean-
ups shouid be designed to reduce risks over the
long-term, and not be linked 10 volume-based
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Figure 2. PCB concentrations in water samples collected approximately 0.5 miles downstream of
the dredging operations in the Grasse River. Dredging began approximately June 8, 2005 and ended

October 21, 2005. Source: Connolly et al. 2006,



measures, such as removal of a certain amount
of material from a site. Each site has different
characteristics that influence the effectiveness
of various remedial options and improved site
characterization will aid cleanup planners. Early
indications about how well the methods used are
working can then be used to adjust approaches
to optimally reduce public health and environ-
mental risks.

To support more flexibility in EPA sediment
site management, the repert recommends that
EPA improve its pre-dredging characterization
of sites, centralize sediment-related activities in
its remediation offices, and improve site-track-
ing and monitoring.

Stepping Up Meonitoring Activities Will
Enhance Decision Making

The report finds that monitoring cfforts have
been poor at many sites, making it difficult to
know how well different clean up methods work
and to what extent short- and long-term health

U R AT i O R MR L N ST, 2

risks have been reduced.

The report therefore urges EPA Lo step up
its monitoring activities before, during and after
dredging cfiorts at all sediment megasites to
determine whether cleanups are working and to
build knowledge of what cleanup techniques
are effective under various conditions. Gather-
ing more long-term information about how well
various methods work will aid future planning
and management of these sites.

~ Dredging remains onc of the few options
avaitable for the remediation of contaminated
sediments and it should be considered, along
with other options. To improve cleanup deci-
sions, officials will nced a varicty of new types
of information in order to weigh the balance
between the short-term risks of implementing
dredging and the potential long-terim risks of not
dredging and leaving contaminants in place. The
report concludes that further research on dredg-
ing and sediment cleanups is warranted so that
the billions of dollars that will be dedicated in
the future to addressing megasites can be opti-
mized.
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