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SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING
 MINUTES

The Cooperative Sediment Management Program (CSMP) held its annual review of
dredging/disposal and sediment management issues on May 5, 1999. This Sediment
Management Annual Review Meeting (SMARM) was hosted by the Washington Department of
Ecology (Ecology) at the Main Auditorium of Ecology’s Headquarters in Lacey, Washington.
The SMARM encompassed both the Dredged Material Management Program (DMMP) annual
review meeting and Ecology’s Sediment Management Standards (SMS) annual review process.
The DMMP is an interagency cooperative program for dredged material management that began
with the Puget Sound Dredged Disposal Analysis Program (PSDDA) and has expanded to other
regions of Washington State.  The DMMP agencies include the U.S. Army Corps of Engineers
(USACE), Seattle District; U.S. Environmental Protection Agency (EPA), Region 10; the
Washington Department of Natural Resources (DNR); and Ecology.  The meeting agenda is
provided as Attachment 1, and Attachment 2 is the list of attendees.

MORNING SESSION

Introduction and Overview

1. Brian Applebury, Chief, Operations Division, USACE, Seattle District gave opening
remarks and introduced Tom Fitzimmons, Director, Department of Ecology.  The panel of
agency representatives included David Kendall, USACE; John Malek, EPA; Mike Palko, DNR;
and Jim Pendowski, Ecology.

2. Tom Fitzimmons welcomed everyone to the 11th annual review meeting.  He stated that
in preparation for this meeting, he compared the status of sediment management at the beginning
of the decade to its current status.  Washington State has made tremendous progress in sediment
management over the past decade, and there have been a number of ground-breaking activities in
sediment science and management.  As he understood it, prior to the past 11 years, there were
neither sediment standards nor any integrated programs that were designed to address
contaminated sediments.

Mr. Fitzimmons stated that virtually every urban bay or harbor in the United States has an area
that could qualify as a Superfund site, and there is no shortage of environmentally stressed
industrial and commercial lands in our communities.  Many sites that have contaminated
sediments include both historic and ongoing contamination.  Some areas have been marginalized
or written off by the communities surrounding them.  The focus of sediment management work
should be to integrate or reconnect these sites back to the economic, cultural, and community
vision and energy that exists surrounding them  (e.g., cleaning up the sites).  There are at least 50
sites in Washington State, primarily within the Puget Sound region, that encompass several
thousand acres of contaminated marine sediments.  About half the population within Washington
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State lives within 50 miles of Puget Sound and its shorelines.  Therefore, coastal ecosystems are
increasingly at risk.  These areas have high recreational and economic value.  Because of the
importance of these estuaries and shorelines, the general public has become more involved and
opinionated in sediment management and cleanup.  In this state, there exists a nice environment
in which to live combined with pollution, traffic, and noise problems.

Mr. Fitzimmons urged everyone to broaden their view of the environment to include the entire
surrounding community, rather than in compartments or segments.  For example, environmental
concerns, landuse development, and traffic congestion have been dealt with by specific agencies.
He felt rather than deal with issues in this kind of segmented way, there should be a more
integrated and holistic approach.  Shoreline management and cleanup activities should not be
approached from a purely scientific way or purely from an agency perspective, but from a
combination of concerns.  He asked everyone to also look at sediment management from a
perspective of what it means to the vitality of the community (e.g., economically).  He thought
the Bellingham Bay Pilot Study was a good example of how sediment management could be
integrated with the vitality of the community.

Mr. Fitzimmons mentioned that the legislature in Washington State is becoming more aware of
the significance of this issue.  Until recently the legislature has seen sediment management as a
localized, site-specific, cleanup activity similar to a spill or toxic waste site.  As a result of the
past legislation, legislators recognize the importance of integrating the science of sediment
management, cleanup, and long-term planning with the integrity of the shoreline and economic
vitality of the communities surrounding the contaminated sites. House bill 1448 captured the
sense of importance of this issue and the need to get results within these communities not in
many years to come, but within a reasonable amount of time.  The most severely contaminated
sites (hot spots) must be of primary focus, and cleaned up expeditiously.  Risks to human health
must be significantly reduced.  He felt that the hope of the community is to have the energy and
engine to get work done in a timely manner, and on the heels of cleanup.

For the next decade, Mr. Fitzimmons thought the programs should build on achievements that
have been made, and that attention should be paid to increasing public access to shoreline areas
and better connecting citizens with the aquatic environment. He felt the effort and costs to clean
up a site should be made public knowledge. His hope was that once people know what happened
to these sites, and what it took to clean them up, they would not let the sites become
contaminated again and would not let other areas become contaminated.  Good work has been
accomplished, although funding and commitment will only come from the community and other
sources if more tangible results are accomplished in these aquatic environments in the next 10
years.  He urged the agencies and attendees to keep pollution prevention in the forefront.  In
order to make sure sediment management moves in this direction, the sediment management
programs should be better integrated both economically and socially to try to meet the specific
community’s needs; the work needs to be accomplished within the next 10 years, and the work
should focus on preventing further problems from occurring.  He closed by saying that great
accomplishments have been made in the past 10 years with respect to the science involved and
developing sediment management criteria, and asked that this be built upon.
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3. Brian Applebury agreed that the challenges of the future are great.  He then discussed the
meeting objectives and the purpose of the SMARM.  The meeting was designed to obtain public
input on proposed changes to the DMMP management plans presented in issue and clarification
papers, to discuss disposal site management actions and changes, present public issues papers,
and to receive comments and discuss the status of ongoing actions of DMMP and SMS groups.
He summarized the meeting agenda which included DMMP and SMS group overviews, DMMP
and CSMP issue papers and status reports, public issue papers, a tributyltin (TBT) issues
subsession, and an opportunity to comment on clarification papers and status reports not
presented at the SMARM.  He indicated that all written comments on the SMARM proceedings
must be submitted to the DMMP agencies by May 26, 1999 for consideration, and that written
comments should be submitted for the SMS annual review for consideration by June 2, 1999.

Ovrhd 1-1. 1999 Sediment Management Annual Review Meeting
Ovrhd 1-2. SMARM Jointly Sponsored by the Dredged Material Management

Program and the SMS Group
Ovrhd 1-3. Meeting Objectives and Purpose
Ovrhd 1-4. Dredged Material Management Program Overview
Ovrhd 1-5. SMS Group Overview
Ovrhd 1-6. DMMP/CSMP Issue Paper and Status Report
Ovrhd 1-7. Public Issue Paper(s)
Ovrhd 1-8. TBT Issues Subsession
Ovrhd 1-9. Papers (not presented)
Ovrhd 1-10. Summary and Closing
Ovrhd 1-11. SMS Issues Summary

DMMP Dredging/Disposal Overview

4. David Kendall, USACE, summarized the DMMP accomplishments since the 1998
SMARM.  Accomplishments included a) awarding Battelle, NW a contract to evaluate the
sensitivity of the amphipod Leptocheirus to TBT relative to various endpoints, b) updating the
Dredged Analysis Information System (DAIS) to make it Y2K compliant and Windows
compatible, c) finalizing the Columbia River Dredged Material Manual, d) releasing the public
review draft Environmental Impact Statement (EIS) for the Puget Sound Confined Disposal Site
Study, and e) issuing interim TBT guidance.  The Bellingham Bay Pilot Study would be issuing
its draft State Environmental Policy Act (SEPA) EIS in June 1999.  He then gave an overview of
the DMMP project testing activities.  This included a discussion of the dredging year 1999
projects in Puget Sound, Grays Harbor, Willapa Bay, and the Columbia River; the number of
Dredged Material Management Units (DMMUs) tested and the volume of material dredged; the
amount of suitable and unsuitable material; the bioassay hits; and testing summaries for specific
analytes including polychlorinated biphenyls (PCBs), total dichlorodiphenyltrichloroethane
(DDT), mercury, and the TBT ion in porewater.  He noted that for the bioassay tests, in DY
98/99 there were no single-hit results for the amphipod test, and only 4% of the amphipod test
samples had two-hits.  There were considerably more sediment larval test hits (47% of the
DMMUs had two-hit failures).  Prior to this (e.g., DY 96/97) the hits were more evenly
distributed among the different bioassays.  He noted that PCBs had the most bioaccumulation
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trigger exceedances, 21% of the DMMUs had mercury screening level exceedances, the TBT ion
in porewater exceeded the bioaccumuation trigger in a number of East Waterway sediments, and
there were some DDT exceedances in which the detection limit exceeded the screening level.

Ovrhd 2-1. DMMP Program Accomplishments
Ovrhd 2-2. DMMP Program Accomplishments (cont’d)
Ovrhd 2-3. DMMP Program Accomplishments (cont’d)
Ovrhd 2-4. Overview of DMMP Project Testing Activities
Ovrhd 2-5. Dredging Year 1999 Projects
Ovrhd 2-6. Dredging Year 1999 Projects: Suitable/Unsuitable Material
Ovrhd 2-7. Completed Testing Outcome Summaries
Ovrhd 2-8. DY98/99 Bioassay Hits
Ovrhd 2-9. DY96/97 Bioassay Hits
Ovrhd 2-10. DY98/99 Testing Summary – PCBs
Ovrhd 2-11. DY98/99 Testing Summary – Total DDT
Ovrhd 2-12. DY98/99 Testing Summary – Mercury
Ovrhd 2-13. DY98/99 Testing Summary – TBT ion in porewater
Ovrhd 2-14. Dredging Year 1999 Projects – Puget Sound
Ovrhd 2-15. Dredging Year 1999 Projects – Grays Harbor/Willapa Bay
Ovrhd 2-16. Dredging Year 1999 Projects – Columbia River

5. Ted Benson, DNR, gave an overview of the PSDDA disposal site monitoring and
management activities.  He indicated that the new monitoring contractor would be determined
within a few weeks of the SMARM.  The contract work would include one or more tiered-full
monitoring events (Port Gardner, Commencement Bay, and possibly Anderson/Ketron), a crab
productivity study in Bellingham Bay, and a compilation of changes to the monitoring program.
He briefly discussed the contract with Battelle Marine Science Laboratory to evaluate the
sensitivity of Leptocheirus to TBT relative to acute, chronic, and reproductive endpoints.

Mr. Benson then reviewed the result of the 1998 physical monitoring that was conducted at the
Commencement Bay PSDDA disposal site.  The physical monitoring involved sediment vertical
profile system (SVPS) monitoring at locations at and surrounding the disposal site.  The survey
found that dredged material was present outside of the site perimeter to the northwest of the site.
This material (fine sands) was similar to that found at the dredging site.  To the southwest and
southeast of the disposal site, there were relic sands that were present prior to the site’s
designation.  The agencies were looking into explanations as to why material was detected
offsite: was the material moving offsite, or was material disposed offsite?  Some of the
information the agencies would be exploring included Coast Guard authorized disposal data, and
data on currents present at the site.

He closed his discussion with information concerning DNR use authorization processing.  He
indicated that it takes a minimum of 5 working days for processing, which begins after receipt of
a complete application.  Amendments usually require 3 working days after receipt of a complete
application.
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Ovrhd 3-1. Site Management
Ovrhd 3-2. The New Monitoring Contract
Ovrhd 3-3. PSDDA Disposal Site Monitoring Contract Proposal Evaluation Scoring

Matrix
Ovrhd 3-4. Contract Deliverables
Ovrhd 3-5. TBT/Leptocheirus Toxicity Protocol
Ovrhd 3-6. Physical Monitoring in Commencement Bay
Ovrhd 3-7. Commencement Bay SVPS Deployments
Ovrhd 3-8. Grain Size Distribution
Ovrhd 3-9. Depth of Disposed Material
Ovrhd 3-10. Assessment of Problem
Ovrhd 3-11. Scheduled Biological Monitoring
Ovrhd 3-12. DNR Use Authorization Processing

Discussion and Public Comment

With respect to the physical monitoring results at Commencement Bay, which indicated that
dredged material was present offsite, Paul Dinnel of Dinnel Marine Research, asked what was
considered as being a significant slope.  He indicated that turbidity flows could occur at 1%
slopes.  He suggested that the agencies take a look at that.

Ted Benson agreed and thanked him for his suggestion, and asked for any other information that
may help in interpreting what was occurring at the site.

An attendee inquired about the depth at the Commencement Bay disposal site.

Gene Revelas, Striplin Enviromental Associates, indicated that it was approximately 140 meters
deep.

David Kendall mentioned that previous monitoring showed the dredged material was not present
offsite and none of the material had drifted to the north.  He suggested that the Coast Guard
records should be examined to see where barge doors were opened.  It is possible that the
material was disposed outside of the boundary.  He stated that if this was the case, then the
management of the disposal at that site should be tightened up.

Ted Benson said he generally had not plotted where all the barge doors opened as reported in the
site use reports, and that he would need to examine that.

Tom Gries, Ecology, asked Ted Benson to comment on the quality of the dredged material that
was present offsite at the Commencement Bay disposal site.

Ted Benson indicated that it was sand, and thus may be clean.  The material could have been
from the Blair Waterway turning basin expansion.  However, he did not have a chance to
determine this prior to the meeting.
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Brett Betts asked if a bathymetry site profile of the Commencement Bay site gave an indication
of why the material may be present offsite at that location (northwest of site).

Ted Benson replied that they did not do a bathymetric survey as part of the assessment, but that it
was done previously.  Therefore, a bathymetric assessment would be possible.  He agreed that a
bathymetric assessment should be done.

Brett Betts also wondered if DNR was taking volunteers for the crab harvesting.

SMS Overview

6. Brian Applebury indicated that the rest of the morning would be for the SMS group
overview.  He then introduced Brett Betts of Ecology.

7. Brett Betts outlined the Sediment Management Standards (SMS) program presentation.
He provided an update on the SMS rule revision, summarized the approach to address the
Endangered Species Act (ESA) issues, described recent improvements to the sediment quality
database (SEDQUAL) Information System, and described technical development progress on
benthic assessment recommendations.  He reviewed the background of the SMS Rule revision
and indicated that the SMS Rule Draft was completed in December 1998.  The focus areas of the
rule revision included sediment quality criteria, human health sediment standards, and sediment
cleanup.  Other focus areas included working on trying to link the definition of contaminated
sediment to MTCA hazardous substances, developing freshwater criteria and corresponding
bioassays tests and interpretations, defining PSDDA disposal sites as sediment impact zones in
the SMS rule, standardizing sampling and analysis plans and reporting requirements, and further
developing laboratory accreditation requirements.  Mr. Betts indicated that the SMS rule would
be reviewed to ensure compliance with the Endangered Species Act.  The Implementation
Committee discussion for the revised draft SMS rule was scheduled for May 1999 and a formal
draft rule proposal in the State Register was scheduled for the summer of 1999.  In the fall of
1999, rule changes and support documents such as an Environmental Impact Statement and a
Cost-Benefit Analysis would be prepared, and the rule was expected to be adopted by December
1999.

Mr. Betts then discussed the third release of SEDQUAL and its current capabilities.  He
concluded his presentation with a discussion of the benthic assessment development.  This
included refinement of benthic recommendations presented at the 1998 SMARM and the
completion of the Puget Sound Reference Value Project report.  Ecology would be looking at
adopting some of the findings of this work into the rule (e.g., recommended preferred endpoints).

Ovrhd 4-1. Sediment Management Standards Program Presentation Outline
Ovrhd 4-2. SMS Rule Revision – Background
Ovrhd 4-3. SMS Rule Revision – Focus Areas
Ovrhd 4-4. SMS Rule Revision – Focus Areas (cont’d)
Ovrhd 4-5. SMS Rule Revision – Endangered Species Act
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Ovrhd 4-6. SMS Rule Revision – Schedule
Ovrhd 4-7. Sediment Quality Database – Release Three
Ovrhd 4-8. SMS Rule Revision – Benthic Assessment Development

8. Brian Applebury then introduced Marian Abbett of Ecology’s Toxics Cleanup Program.

9. Marian Abbett gave an overview of the regional cleanup activities.  Program
accomplishments included the Norfolk combined sewer outfall (CSO) cleanup, entering Lake
Union data into SEDQUAL, and completion of Grays Harbor, Budd Inlet, and Port Angeles
Harbor studies.  She then gave an update of the status of sediment cleanup sites and indicated
that the number of sites that require no further action have gradually increased over the past four
or five years.  Contaminants of concern at most of the sites included metals, mercury, polycyclic
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), TBT, and wood debris.  She
then discussed the future plans for the cleanup activities.  This included 6 record of decision
documents, the start of 2 cleanups projects, source control in Bellingham Bay, moving sites
forward in Lake Union, making decisions on how to manage the Duwamish River, and beginning
the Columbia River study.  Future plans also include developing a new protocol for deleterious
waste, continuing to develop freshwater protocols, and on-going studies on bioaccumulation and
human health and tissue effects.

Ovrhd 5-1. Regional Cleanup Activities
Ovrhd 5-2. Program Accomplishments
Ovrhd 5-3. Site Status
Ovrhd 5-4. Data Nugget
Ovrhd 5-5. Future Plans
Ovrhd 5-6. Future Plans (cont’d)

10. Margaret Dutch, Ecology, reviewed the results of the Year 1 survey of sediment quality
in northern Puget Sound.  The purpose of her talk was to relate current Puget Sound Ambient
Monitoring Program (PSAMP) sediment component monitoring activities, learn the status of
other Puget Sound sediment programs to identify any overlapping areas, and to solicit input
regarding future PSAMP sediment monitoring.  She indicated that there is a cooperative
agreement between the National Oceanic and Atmospheric Administration’s (NOAA) status and
trends bioeffects monitoring program and Ecology’s PSAMP sediment monitoring component to
characterize the toxicity, chemical contamination, and benthic infaunal assemblage structure of
the sediments in order to measure adverse biological effects of toxic chemicals in northern Puget
Sound.  The project design involves a stratified random sampling design, takes a sediment
quality triad approach, and includes the collection and analysis of sediment and infauna from 300
stations throughout Puget Sound.  The northern Puget Sound study area encompassed an area of
806 km2 from the US/Canadian border to Everett Harbor.  The study involved looking at
sediments of similar type and texture.  Samples were collected from 100 stations in June of 1997
from the top 2-3 cm of sediment for toxicity and chemical analysis, and one grab was collected
per station for benthic infauna.  Toxicity testing included the 10-day acute amphipod test, urchin
fertilization, microbial bioluminescence (Microtox – organic solvent extract), and the
cytochrome P450 RGS (organic solvent extract) test.  Sediments were significantly toxic if
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results were significantly different from the negative control results, and highly toxic if they
were significantly different from the negative control and from specific critical values.  The
chemical analysis generally included the standard suite of PSDDA chemicals of concern.
Chemical data results were compared to national critical values, sediment quality standards, and
Puget Sound marine sediment cleanup screening levels (CSL).  Benthic infauna indices
calculated included total abundance, major taxa abundance, taxa richness, Pielou’s evenness, and
Swartz’s dominance index.

The data analysis involved the determination of the incidence and severity of the sediment
toxicity.  It was used to identify spatial patterns and gradients in toxicity and chemical
concentrations and to estimate the spatial extent of chemical contamination and toxicity in
surficial sediments.  Other objectives included estimating the relationships between sediment
toxicity, chemical concentrations, and benthic infaunal indices, and comparing the quality of
sediment throughout Puget Sound to sediments from other estuaries nationwide.  The results of
the toxicity testing indicated that Everett Harbor stations were the most contaminated sediments
in Northern Puget Sound, and the lowest toxicity was observed at stations in Saratoga Passage,
Possession Sound and most stations in Port Gardner.  The spatial extent of the toxicity estimates
for northern Puget Sound was generally lower than the national average.  With respect to the
chemical analysis, most stations were not highly toxic and chemical concentrations were most
elevated in or near urbanized/industrialized embayments. Infaunal indices displayed a wide range
of results between and sometimes within strata.  There was a strong evidence of “pollution-
induced degradation” in the Everett Harbor stations.

Future PSAMP sediment work was expected to include a continued long-term, annual sampling
at 10 historical stations, and those involved in the program would be working on identifying the
strata of interest to assess long-term changes.  Ecology/NOAA would need to cut back somewhat
on the monitoring program as this was the last year of the partnership with NOAA.  She
indicated that she was open to feedback on their efforts and to suggestions on other possible
collaborations.

Ovrhd 6-1. Survey of Sediment Quality in Puget Sound: Year 1 – Northern Puget
Sound

Ovrhd 6-2. Purpose of Today’s Talk
Ovrhd 6-3. NOAA’s National Status and Trends’ Bioeffects Monitoring

Program/PSAMP Sediment Monitoring Component
Ovrhd 6-4. Ecology/NOAA Project Design
Ovrhd 6-5. Ecology/NOAA Study Design
Ovrhd 6-6. Ecology/NOAA Sampling Procedures
Ovrhd 6-7. Toxicity Testing (weight of evidence)
Ovrhd 6-8. Toxicity Designation
Ovrhd 6-9. Chemical Analyses
Ovrhd 6-10. Chemical Analyses, Critical Values
Ovrhd 6-11. Benthic Infaunal Analyses
Ovrhd 6-12. Data Analysis to Address Objectives
Ovrhd 6-13. Data Analysis to Address Objectives (cont’d)



Sediment Management Annual Review Meeting 9 May 5, 1999
Minutes 

Ovrhd 6-14. Data Analysis to Address Objectives (cont’d)
Ovrhd 6-15. Data Analysis to Address Objectives (cont’d)
Ovrhd 6-16. Data Analysis to Address Objectives (cont’d)
Ovrhd 6-17. Results – Toxicity Testing
Ovrhd 6-18. Spatial Extent of Sediment Toxicity
Ovrhd 6-19. Results – Chemical Analysis
Ovrhd 6-20. Results – Infaunal Analysis
Ovrhd 6-21. Forming a Weight of Evidence (Chapman, 1996)
Ovrhd 6-22. Summary
Ovrhd 6-23. Future PSAMP Sediment Work

11. Mary Lou Mills, Washington Department of Fish and Wildlife (WDFW), discussed
commercial species harvest and scientific collector’s permits.  She indicated that typical
provisions in the scientific permits for collecting biological organisms do not allow for the
collection of amphipods and subsequent sale of the organisms to someone else.  For example,
collecting Rhepoxynius abronius by one party and selling them to a bioassay laboratory for the
purpose of conducting toxicity tests.  This could qualify as trafficking of wildlife, and is
considered illegal under the scientific permit.  Organisms collected under the scientific permit
are to be used for research or display.  She indicated that it would be a stretch to classify these
organisms as fish food/shellfish so that the collection of the amphipods would fit under the
commercial species harvest permit.  There would also be landing taxes associated with the
collection of the amphipods if it was classified under the commercial harvest permit.

Ms. Mills’ suggested solution to the problem would be to create a section under the Washington
Administrative Code (WAC) to include a bioassay permit that would allow people to collect,
hold, utilize, and transfer certain wildlife species for the purpose of conducting toxicity tests.
The addition of this permit would mean the agency (WDFW) would take on the burden of
managing an additional permit, but the value of the data and environmental protection would be
worth the cost of managing the permits.  She was willing to propose this revision and wanted to
know whether the public and regulators supported this idea, were interested in commenting on
the proposed regulation as WDFW moves it through the process, or had other suggestions.
Existing permits do not cover this issue. She added that only organisms protected in the wild and
not organisms raised in captivity would be subject to this permit.  She envisioned the
requirement of keeping a log of the number of organisms collected, the location and date of
collection, and where and how the organisms were used.  She considered the log to be important
because Rhepoxynius are a potential salmon food source, and since certain salmon species are
listed as endangered, she indicated that it would be a good idea to keep track of this kind of
information.

Discussion and Public Comment

Ron Wills, Hartman Consulting, asked Marian Abbett to expound further upon the deleterious
waste protocol.

Marian Abbett deferred his question to Pete Adolphson.
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Pete Adolphson, Ecology, responded that Ecology really did not have protocols to deal with
wood waste issues and the effects that wood waste has on the overlying waters in terms of pH
and dissolved oxygen.  The way the protocols are currently written is that aeration is used for 24
hours prior to the placement of animals in the test vessels.  However, the aeration modifies the
environment, and the procedure may not actually be testing the effect wood waste has on the
environment as it stands. If the current bioassays are not representative of the environment
tested, then the agencies may have to consider using benthic infaunal indices, which can be quite
expensive.  However, right now the benthic infaunal index is the only tool in place that is
indicative of what the animals are being exposed to in the environment. The agencies were
looking at how to match the dissolved oxygen levels of the environments that are being tested
with the dissolved oxygen levels at which the organisms are tested.

AFTERNOON SESSION

Presentation of DMMP/CSMP Issue Paper and Status Reports

12. Before the presentation of issue papers and status reports began, Nancy Musgrove of Roy
F. Weston, Inc., commented on the Puget Sound reference value project, which involved the
development of benthic effects sediment quality standards.  Copies of the report prepared by
Striplin Environmental Associates and Roy F. Weston, Inc. were available at the SMARM.  The
project involved the selection of benthic endpoints for evaluation, refinement of the reference
database, and the testing of benthic infauna endpoints. The study found that some of the most
effective endpoints to identify impacts included Swartz’s dominance index and polychaete
abundance enhancement, along with a few other indices.  They found that it may be possible to
use programmatic reference ranges as opposed to identifying project specific reference locations.
They were also looking at the possibility of changing the classic benthic collection design which
would involve reducing the number of replicates. The reduction in the number of replicates
analyzed and the use of programmatic reference ranges instead of collecting additional samples
from a reference location could make the use of benthic community structure analysis a more
cost effective and viable tool.  She requested feedback on their paper (Puget Sound Reference
Value Project, Task 3: Development of Benthic Effects Sediment Quality Standards).

13. Erika Hoffman, EPA, discussed the transition to congener-specific PCB measurements in
sediment and tissue samples.  She identified some of the problems that have arisen associated
with PCB analysis.  One was that the Aroclor method has resulted in a variable quantification of
total PCBs, and the toxic and nontoxic components could not be distinguished.  The congener
method was more accurate, there was better resolution of toxicologically relevant components or
congeners, and there was less variable quantification of total PCBs.  The congener approach was
also consistent with regional monitoring and national program requirements.

The proposed modification to PCB analysis included a tiered approach.  This would involve
screening sediments for a core list of 25 congeners, estimating total PCBs from the sum of 18
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congeners, comparing total PCBs to the existing bioaccumulation trigger (BT), conducting
bioaccumulation testing should the BT be exceeded, analyzing tissues for the specific congeners,
and evaluating the sediment and tissue data.  Congeners proposed for the core list exhibited one
or more of the following characteristics:  toxicologically significant, frequently detected,
prevalent component of total PCBs, appear on lists from other programs.  Ms. Hoffman indicated
that NOAA’s National Status and Trends method of estimating total PCBs from the sum of 18
congeners was based on a 3 lab comparison of total homologues and the sum of 18 congeners
from a national survey.  They found that the sum of the total homologues was comparable to the
sum of the 18 congeners times 2.

With respect to toxicity testing, the agencies did not yet have the basis to develop a new
congener-specific bioaccumulation trigger (need much more data), and the current trigger of 38
ppm total organic carbon (TOC) normalized will be used in the interim. She did not expect to see
an increase in bioaccumulation exceedances when switching to the congener-specific analyses.
Target tissue level development for suitability determinations would continue to be case-specific.
As part of the proposed modification, the agencies would no longer consider a DMMP screening
level (130 ppb dry weight) exceedance as a trigger for the standard suite of bioassay tests.  These
tests tend to have shorter-term exposures and endpoints that were not expected to be PCB
sensitive.  Bioaccumulation tests would then be the only tests that would be triggered by PCB
concentrations in a sample.  However, screening level exceedances for other co-occurring
chemicals would still trigger bioassay testing.

The analysis costs associated with the proposed modification would be an approximate 3- to 4-
fold increase over current costs for the Aroclor method ($300-400 per sample using gas
chromatograph/electron capture device [GC/ECD] methods).  There would also be a cost increase
associated with the tissue analysis.  The USACE did a query of bioaccumulation trigger
exceedances in the Dredged Analysis Information System (DAIS) database and found that only
11% of all samples in the database exceeded the bioaccumulation trigger.  For any given project,
the number of exceedances may be greater than 11%, but this gave a general expected number of
exceedances.  Ms. Hoffman added that comments and/or alternative approaches would be
considered and that the public comment period had been extended until June 30, 1999.  She
hoped that the final approach would be determined by the fall of 1999.  Some of the issues that
still needed to be addressed included determining a basis for developing congener-specific target
tissue levels, and determining a toxicological basis for the approach (using the toxic equivalency
value approach as is done with dioxins, or looking at other modes of toxic action).  The agencies
also needed to determine if there were additional performance-based criteria for the analytical
methods other than those outlined in the issue paper, and to determine when it may be necessary
to do the more expensive testing for the non-ortho dioxin-like coplanars (77, 126, and 169).

Ovrhd 7-1. PCB Analysis
Ovrhd 7-2. Problem Identification: Aroclor Method – Comparing to Commercial

Standard
Ovrhd 7-3. Problem Identification: Congener Method – Congeners as Reference

Material
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Ovrhd 7-4. Problem Identification: Congener Approach Consistent with Regional and
National Programs

Ovrhd 7-5. Proposed Modification: Overview of Tiered Approach
 Ovrhd 7-6. Proposed Modification: Core List of Congers (International Union of Pure

and Applied Chemistry [IUPAC] Number)
Ovrhd 7-7. Proposed Modification: Criteria for “Core List”

 Ovrhd 7-8. Proposed Modification: Sediment Screening
Ovrhd 7-9. Proposed Modification: National Status & Trends (NS&T) Method to

Estimate Total PCBs from Σ18 Congeners
 Ovrhd 7-10. Proposed Modification: Bioaccumulation Testing

Ovrhd 7-10. Proposed Modification: Tier 3 Toxicity Testing
Ovrhd 7-10. Proposed Modification: Costs Associated with Proposed Approach
Ovrhd 7-11. Next Steps

 Ovrhd 7-12. Issues

Discussion and Public Comment

An attendee asked what the order of magnitude of the cost of analysis would be if the non-ortho
dioxin-like coplanar congeners were analyzed.

Erika Hoffman replied that gas chromatograph/high resolution mass spectrometry (GC/HR/MS)
analysis, which is used to measure the non-ortho coplanars with high accuracy and low
interference, typically costs $1000-1500 per sample.

Another individual asked if there were differences in tissue requirements (quantity for analysis)
when conducting congener-specific analyses on tissues from the bioaccumulation testing.

Erika Hoffman indicated that she had not asked the laboratories that question and none had
indicated to her that there were differences.  Therefore, she could not answer that question at this
time.

Doug Hotchkiss, Port of Seattle, mentioned that when Dave Kendall spoke of conducting
congener-specific PCB analysis in a previous SMARM it was concluded that before the agencies
moved ahead with congener-specific analyses, a reality check would be conducted with Puget
Sound data.  At that time it was envisioned that the DMMP would gather more data on congener-
specific PCB and Aroclor results.  He did not see any ground truth reality in Ms. Hoffman’s
paper, and he wondered if the agencies were doing that, such as looking at PSAMP data or other
national data.  He would have expected to see some of the comparisons in her paper.

Erika Hoffman agreed that there was some regional data available.  She had recently learned that
PSAMP was running simultaneously congener-specific and Aroclor analyses in both tissues and
sediments.  The agencies would be looking at these results prior to finalizing the approach. One
of the reasons for going for the list of congeners she presented was because it was consistent
with how it is being done in programs nationally, and she felt that this would be a good approach
for the interim.  As the agencies gather more data for Puget Sound and analyze data that is
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currently available, they will ground truth the data, and could change the list of congeners to be
more representative of what is of specific concern in Puget Sound.

Doug Hotchkiss replied that it would have been good if she had mentioned in her paper that they
would be ground-truthing the data.

Erika Hoffman agreed that he was making a good point.

Doug Hotchkiss was concerned that since this issue was still under research, people may be hit
with the cost of these analyses when it may not be a problem or a necessity.

Erika Hoffman indicated that congener-specific PCB analysis was not really research, and that it
was the direction most of the world and United States had taken.

Mr. Hotchkiss said that his point was that the DMMP agencies promised they would have the
data and this issue analyzed so that when they presented the proposal to switch to congener-
specific analyses, they could explain the manner in which the public would be impacted.  He said
he has not seen this ground truth loop.  His understanding of what she said was that the total
PCBs determined from the sum of the 18 congeners would not be wildly different from that
determined using the sum of the Aroclors.

Ms. Hoffman clarified that she did not expect them to be wildly different.

Doug Hotchkiss said that there could be a huge bulk of samples for which extra money would
have been spent on congener-specific analyses, yet the results would not be involved in the
disposal decision (i.e., PCBs were below the BT or undetected for these samples).  He suggested
that perhaps a tiered approach could be taken for conducting PCB analyses.

Erika Hoffman believed the agencies did not envision analyses for Aroclors to continue into the
future, and that the congener-specific analysis would replace the Aroclor method. However, the
specific analysis methods and quality control analyses that would be used have not yet been fully
established.  Guidance that has come out of the USACE/EPA manual has been that all regions
should be using congener-specific PCB analyses in their dredged material management
programs.  She agreed that there were other local pieces of information that need to be looked at.

Doug Hotchkiss wondered if the Aroclor method could be used as a cheap screening tool.

Erika Hoffman did not think that the Aroclor method was an appropriate screen, but indicated
that the agencies would consider a tiered approach to PCB testing that could involve Aroclor
analysis..

14. Tom Gries, Ecology, discussed the revisions to the Puget Sound Apparent Effects
Thresholds (AETs).  He reviewed the background of the AET updates.  He indicated that current
SMS criteria were based on biological effects data that were 10 years old.  The draft amendments
to the SMS rule included marine criteria derived from updated AETs.  The revisions to the AETs
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has been a collaborative process including work completed by Ecology, the Port of Seattle, and
EVS.  The process included a collaborative inventory, data entry, use of standard quality
assurance guidelines, reference sample matching, and definitions of and statistical protocols for
determining significant effects.  He then reviewed policy issues concerning the AET updates and
recommendations and possible decisions concerning these issues.  Two of the issues concerned
whether new bivalve AETs should replace 1986 oyster AETs, and if new Neanthes AETs should
replace 1986 Microtox AETs.  The recommendation was that they should, if the predictive
accuracy and reliability were comparable.  Ecology was still weighing the evidence before
deciding on whether new bivalve larval AETs should be combined with new echinoderm larval
AETs to form a single group of sediment larval AETs.  Decisions had not yet been made on
whether AET values for non-polar organic compounds should be normalized to dry weight of
sediment or percent total organic carbon, and whether Puget Sound AETs should be the basis for
criteria and guidelines for other marine waters in Washington.  Possible implications of the AET
updates to the SMS and DMMP programs included changes to SMS criteria and DMMP
guidelines (especially screening levels).  The next steps to be taken for updating the AETs
included completing revisions to Puget Sound AETs, conducting reciprocal validation of the
AET values, evaluating the predictive accuracy and reliability of the values, and assessing
implications to SMS and DMMP.

Ovrhd 8-1. Apparent Effect Threshold Updates
Ovrhd 8-2. AET Updates:  Outline
Ovrhd 8-3. AET Updates:  Background
Ovrhd 8-4. AET Updates:  Collaborative Process
Ovrhd 8-5. AET Updates:  Collaborative Process (cont’d)
Ovrhd 8-6. AET Updates:  Potential Trace Metal AETs for Puget Sound (April 1999)
Ovrhd 8-7. AET Updates:  Policy Issues, Recommendations, and Possible Decisions
Ovrhd 8-8. AET Updates:  Policy Issues, Rec., and Possible Decisions (cont’d)
Ovrhd 8-9. AET Updates:  Policy Issues, Rec., and Possible Decisions (cont’d)
Ovrhd 8-10. AET Updates:  Policy Issues, Rec., and Possible Decisions (cont’d)
Ovrhd 8-11. AET Updates:  Policy Issues, Rec., and Possible Decisions (cont’d)
Ovrhd 8-12. AET Updates:  Possible Implications to SMS Program and DMMP
Ovrhd 8-13. AET Updates:  Number, Rank, and Type
Ovrhd 8-14. AET Updates:  Possible Implications
Ovrhd 8-15. AET Updates:  Next Steps

Discussion and Public Comment

Kathleen Dadey, EPA Region 9, wondered if the agencies found from a scientific standpoint that
a new AET was as predictive or better than an old one, but there was an outcry from the
regulated community because of increased costs or some other reason, would the outcry play into
the regulatory decision.

Tom Gries responded that it probably would, although he should probably defer to management
on that one.  He said there were two aspects to reliability that the agencies have traditionally
considered.  One is considered as an environmental protectiveness indicator, which is referred to
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as sensitivity.  For this aspect, the agencies are looking for false negatives, which are areas that
are of real concern that the criteria/guidelines do not predict.  This weighs heavily with the
Department of Ecology and other organizations.  The other accuracy measure is referred to as
efficiency, which is a measure of how often biological confirmatory testing was conducted when
it really was not needed.  Overall, accuracy should be a good balance between sensitivity and
efficiency.  The agencies have been willing to allow some problem areas to be missed (the level
that could be missed would be a policy decision), and on the other hand have also been willing to
allow for some over testing.  He added that if there was an outcry, he was sure it would be
considered.

Martha Burke, City of Seattle, asked if EPA would play into the decision on normalization of
data to TOC.

Tom Gries said that EPA is part of the DMMP, the CSMP, and is involved in oversight of the
sediment management standards rule, and therefore would be involved.

Ms. Burke was thinking that if Ecology does the analysis to meet EPA’s needs, they would also
meet the state’s needs.

Brett Betts said that EPA had weighed in heavily with the process of using normalization.  The
agencies have been trying to decide whether or not normalization really needs to be done.

15. Tom Gries then discussed the Multi-User Disposal Site (MUDS) Feasibility Study.  He
first discussed the background of the MUDS study.  The need for a confined disposal site for
contaminated sediments was recognized in 1987 in the Puget Sound Water Quality Management
Plan.  There have been few environmentally safe and cost effective methods for disposal of
contaminated sediments. Currently, contaminated sediment is being left in place, disposed
upland, out of state, or in some cases being capped.  In 1996-1997 funding was made available
for a feasibility study for a MUDS site, and a draft programmatic EIS was completed in February
1999.  The executive summary for the draft is on Ecology’s website. The programmatic EIS
established the purpose and need for a multi-user disposal site, presented alternative designs for
MUDS, and described likely environmental impacts.   Comments on the EIS were received by
April and the final programmatic EIS was expected to be completed by June or July 1999.  Some
of the comments included considering recent developments in treatment technology and a
treatment facility alternative, refining the estimate of the need for MUDS, and the view that no
contaminated sediment should be disposed in water – the MUDS site should not be a confined
aquatic disposal site.

Mr. Gries discussed some of the immediate issues concerning the MUDS study.  One issue was
whether the agencies should continue the MUDS project as planned or to change direction.  The
next step would be to complete a site-specific MUDS EIS, which would include selecting 2-3
preferred MUDS sites and developing site-specific studies and plans.  Alternatives to this
direction would be to pursue long-term agreements with existing landfills, establishing a
partnership with private developers of large capacity confined disposal facilities, or to site and
build one or more facilities to treat contaminated sediment.  Other issues included the need to
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agree on the relative importance of various site selection criteria (e.g., environmental risk, state
liability, public acceptability, cost), and the need to identify any other possible barriers to
success.

The next steps for the MUDS study included incorporating additional data and public comments
into the final programmatic EIS, and convening an executive committee to select a preferred
alternative, seek direction on the overall project, and identify budget and/or legislative needs.  He
concluded the discussion by indicating that the disposal alternatives in the MUDS programmatic
EIS were all feasible, although a Multi-User Sediment Treatment (MUST) facility may also be
feasible and desirable.

Ovrhd 9-1. Multi-User Disposal Site Feasibility Study
Ovrhd 9-2. Outline
Ovrhd 9-3. Background
Ovrhd 9-4. Elements and Status
Ovrhd 9-5. Programmatic EIS
Ovrhd 9-6. Immediate Issues
Ovrhd 9-7. Immediate Issues (cont’d)
Ovrhd 9-8. Immediate Issues (cont’d)
Ovrhd 9-9. Next Steps
Ovrhd 9-10. Next Steps (cont’d)
Ovrhd 9-11. Conclusions

16. Mike Stoner, Port of Bellingham, and Carol Lee Roalkvam, DNR, presented an update on
the Bellingham Bay demonstration pilot project.  Mike Stoner indicated that this project was a
collaboration with communities that are trying to move forward in sediment management and
cleanup.  It has been a cooperative approach to expedite source control, sediment cleanup, and
associated habitat restoration.  The Bellingham Bay Work Group was comprised of local groups
including the Port of Bellingham, city and county agencies, and Georgia Pacific.  Tribal groups
were involved, including the Lummi nation and Nooksack tribe.  State and federal agencies were
also involved such as DNR, Department of Transportation, Department of Fish and Wildlife,
EPA, and the USACE.  He mentioned that as part of this study, the work group hoped to
integrate some of the work and approaches with salmon development.

Carol Lee Roalkvam defined the project elements.  These included sediment cleanup, source
control, sediment disposal siting, habitat restoration, and aquatic land use.  The project has
involved compiling and analyzing existing data, developing goals and evaluation criteria,
identifying priorities, developing a comprehensive strategy, and preparing a pilot EIS.  The
ultimate goal was for them to get to a cleanup phase by the end of 1999.  The pilot study process
looked at ways to remediate the bay, although they looked at a small part of the bay for
remediation.  Primary contaminants identified were mercury and woodwaste.  Alternatives for
dealing with the contamination included partial removal with in-water disposal (disposal in a
confined aquatic disposal site); partial removal with upland disposal; full removal from federal
navigation channels, where technically feasible; removal and upland disposal of contaminated
sediments from federal navigation channels and State-owned aquatic lands in areas where
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mercury levels were elevated; and complete removal and upland disposal of all contaminated
sediments from public lands within Bellingham Bay.  These alternatives were discussed briefly
and more information on the alternatives was provided in a hand-out at the SMARM.  She felt
they had a wide range of alternatives.  They would like to receive comments on the study by
mid-June.

Discussion and Public Comment

Brian Ross, EPA Region 9, asked why the deeper water capping alternative was eliminated.

Mike Stoner replied that the work group had considered a full range of disposal sites (up to 70
possible disposal sites), and then identified those which met all of their objectives, including
providing additional habitat.  The deeper confined aquatic disposal site looked like it could be
the low cost alternative, but it did not meet the project objective of providing additional habitat.

Martha Burke asked Tom Gries if the other alternatives he mentioned were included in the
MUDS programmatic EIS.

Tom Gries responded that the only other alternative not carefully evaluated in the EIS was
treatment, primarily because its expense made it a less desirable alternative at the time.  Things
have changed since these alternatives were decided a year ago, although he still was not sure if
large-scale treatment was feasible.  The MUDS Feasibility Study Team will include in the Final
PEIS an expanded evaluation of decontamination/treatment as an alternative. Placing the
material in an existing landfill has been looked at as a stand-alone alternative solution.

Ms. Burke asked which landfill they were considering.

Tom Gries responded that the Roosevelt landfill, located in Eastern Washington, had a huge
capacity, and was being used for sediment on a case-by-case basis.  In his mind, the questions
would be whether or not that was a wise use of the capacity of the landfill, whether or not it was
cost effective, and whether or not there were long-term guarantees in exchange for liability
considerations.  He wondered if there was a way to facilitate disposal of a large amount of
sediment in an existing landfill that has a tremendous capacity, without having to build another
facility.  The other solution, which was discussed in the EIS, was to make it easier for privately
developed facilities to accommodate material from other generators.

Ms. Burke asked if he had a facility in mind.

Tom Gries indicated that the model for this was Southwest Harbor in which the Port of Seattle
needed to dispose of a significant quantity of contaminated sediment and at the same time
wanted to use capacity in the same vicinity for other material they needed to dispose (nearshore
disposal facility).
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Another individual asked if Erika Hoffman had considered how to deal with detection
limits/undetected analytes when summing the PCB congeners to obtain total PCBs.

Ms. Hoffman replied that her assumption has been that nondetects would not be included in the
total (similar to the way total PCBs are summed now).  She said that detection limits for these
analyses are very low.  She also did not expect some of these congeners to show up, and the list
of congeners could be revised accordingly.  She did not want to start adding in detection limits
for congeners that may not be included later.

Maggie Dutch also commented about the PCB congener-specific measurement issue.  She
looked at PSAMP data, and saw that there were primarily nondetects in the congeners.  For those
congeners that were detected, there were also some detections in the Aroclors.  She said in terms
of doing a more thorough comparison between the two methods she would need some help in
determining what kind of comparisons people would like to see from this data set.

Presentation of Public Issue Papers

17. Clay Patmont, Anchor Environmental, gave an evaluation of the potential confined
aquatic disposal (CAD) facilities in Bellingham Bay.  The CAD facilities may provide an
opportunity to efficiently accomplish contaminated sediment cleanup, provide protective and
cost-effective disposal and allow for concurrent habitat restoration.  The problem was that there
are not well-established design standards for nearshore CAD facilities, there has not been a
systematic review of regional case histories, and more information is needed to perform remedial
investigations and feasibility studies and to make cleanup decisions.  He then described various
CAD designs and options.  Currently, the focus for Bellingham Bay is on upland sites and a
nearshore CAD site with a habitat-enhancing cap.

Objectives for this evaluation were to summarize key design considerations, review regional case
histories, develop conceptual nearshore CAD designs for environmental review, and incorporate
into Remedial Investigation/Feasibility Study (RI/FS) documents to evaluate cleanup options.
Some of the limitations of this evaluation were that it had not been peer reviewed, was developed
prior to the MUDS EIS, and did not foreclose other options such as upland disposal.  This
documentation will be provided as part of the Whatcom Waterway RI/FS.  He commented that
these disposal sites needed to be permanent solutions: time frame of 500-2500 years; maintain
integrity under seismic events, wave action, and vessel operations; and maintain water quality
protection.  He discussed some of the current design guidance such as USACE Waterways
Experimental Station (WES) and EPA capping and confined disposal guidance, and the Puget
Sound MUDS EIS.  He reviewed issues and case studies concerning seismic stability, cap
integrity, and water quality protection.  He mentioned that in Bellingham Bay, there was mercury
contamination in much of the sediments, but it did not appear to be leachable.  Other
contaminants may behave similarly.  It may also be possible to treat some of the material within
the birm.

He also discussed design issues and case studies for eelgrass restoration as part of the potential
for habitat enhancement associated with nearshore CAD sites. The CAD would need to be in an
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appropriate location for eelgrass to grow, and the availability of plants to transplant would factor
into this.  Proper siting of CAD sites is critical, particularly for habitat restoration potential.

Ovrhd 10-1. Confined Aquatic Disposal – Evaluation for Bellingham Bay
Ovrhd 10-2. What is the Issue?
Ovrhd 10-3. What is the Problem?
Ovrhd 10-4. Disposal Techniques
Ovrhd 10-5. Objectives
Ovrhd 10-6. Limitations
Ovrhd 10-7. Permanent Solutions: Definition of Terms
Ovrhd 10-8. Current Design Guidance
Ovrhd 10-9. Seismic Stability
Ovrhd 10-10. Integrity of Caps
Ovrhd 10-11. Water Quality Protection
Ovrhd 10-12. Eelgrass Restoration
Ovrhd 10-13. Conceptual Designs for Environmental Review
Ovrhd 10-14. Conclusions

18. Eric Johnson, Washington Public Ports Association (WPPA), discussed a letter the
WPPA submitted to the DMMP questioning the status of various unresolved CSMP policy
issues.  Their letter concerned a memo that was sent by DNR in April of 1998 to those interested
in sediment management disposal criteria.  A couple of months later, the other CSMP agencies
replied to the commissioner of public lands and raised a number of questions and concerns about
the DNR sediment disposal criteria.  The concerns included the degree of coordination among
the CSMP partners, concerns about defining public interest collaboratively rather than
unilaterally, the scope of the criteria (was not clear as to where the criteria applied), and the
implications of the policies on cleanup decisions.  The letter noted that strict applications of
some of the criteria could inhibit some of the cleanup operations rather than facilitate them, and
could have negative effects on the Bellingham Bay Pilot Study, MUDS, and Model Toxics
Control Act (MTCA) and Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) cleanup.  There were technical issues as well.  For example, the DNR memo
discussed analysis of sediments for Toxicity Characteristic Leaching Procedure (TCLP) metals,
which has been determined to be inappropriate.  He mentioned that the letter brought out a
number of issues, and as far as he knew, the issues had not been resolved.  He wondered what the
process would be to resolve these issues.

Discussion and Public Comment

David Kendall responded that he had been trying to set up a meeting for several months with the
agency directors, which had not occurred to date, and therefore, the issues had not yet been
resolved.

Jim Pendowski, Ecology, indicated that he would be spending time facilitating the process of
getting the meeting together sometime within the next quarter to discuss these issues.
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Mike Palko, DNR, felt that it was a fair question of Eric Johnson to ask why, when clear
questions were asked, it has taken 10 months or more to sit down to begin to focus on them,
particularly since the issues cycle down to the projects the agencies are working on.  They will
not make much progress on their work unless some of these issues are at least dealt with, if not
fully resolved, right away.

Eric Johnson agreed that agency director level meetings were important, but in between those
meetings a lot of staff work would need to be done on these issues.

TBT Issues Subsession: Status Reports and Public Issue Paper

19. Karen Keeley, EPA, gave a presentation on developing a tissue trigger level for
bioaccumulated TBT in marine benthic organisms.  She focused on a case study for the Harbor
Island Superfund Site in Seattle, WA.  The study concerned the marine sediments of the West
Waterway.  The reason for the focus on TBT was that it was elevated and widespread, and the
concentrations in the sediments had potential ecological effects.  There have been no state,
federal, or international sediment quality values set for TBT in tissues.  In addition, the standard
suite of sediment bioassay tests was not appropriate.  In 1996, an interagency workshop
evaluated approaches to derive sediment effects-based cleanup levels, and recommended looking
at TBT levels in sediment porewater and conducting bioaccumulation tests.  In 1998, a legal
agreement was made for a TBT field study in the West Waterway.  This agreement was made
between the EPA, Port of Seattle, Lockheed Martin, and Todd Shipyards.  The purpose of the
field study was to identify TBT contaminated sediments in the West Waterway that should be
remediated under Superfund to protect for ecological effects to the benthic community.  Both
bulk sediment and sediment porewaters were analyzed for TBT at 30 stations.  Bioaccumulation
tests (45-day) were also conducted on two species for 20 stations.  Using the results of the
analyses, they hoped to evaluate the data to develop a TBT tissue trigger level.  This trigger
would also be set to protect for sublethal effects in marine invertebrates.

As part of this study, they researched to see if anyone had previously done this type of study.
She indicated that there was not a protocol that agencies were implementing.  They took a
weight-of-evidence approach looking for sublethal effects data, estimating a geometric mean of
paired no-effect/low effect tissue data, deriving critical body residues, and looking at mean tissue
residue data for lethality.  Based on their review of data and other available information, the EPA
determined a site-specific tissue trigger value of 3 ppm dry weight TBT (this was specific to the
Harbor Island West Waterway site). She mentioned some of the site-specific considerations for
this waterway such as the fact that the West Waterway provided only subtidal habitat, and there
were no oyster beds, no commercial harvest of shellfish, and very few meso- and neo-gastropods
in the waterway. They found that none of the stations studied exceeded the site-specific trigger
value.

As a result of the study, they found that TBT tissue concentrations were most strongly correlated
with dry weight-sediment and organic carbon normalized sediment data.  There were weak
correlations with filtered and unfiltered porewater TBT, although there were lower TBT
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concentrations in filtered porewater than in unfiltered porewater samples.  The advantage of
looking at TBT in tissues was that tissue data integrate multiple exposure pathways and provide
a direct measure of exposure.  However, more work was needed in how to use tissue data results
for sediment cleanup.  She concluded her presentation by discussing possible future
considerations such as the potential use of bulk sediment TBT screening values instead of
porewater, measuring sublethal effects on organisms, and TBT tissue measurements in field-
collected organisms.

Ovrhd 11-1. Developing a Tissue Trigger Level for Bioaccumulated TBT in Marine
Benthic Organisms:  A Superfund Case Study

Ovrhd 11-2. Tributyltin (TBT)
Ovrhd 11-3. Harbor Island Superfund Site, Seattle, WA
Ovrhd 11-4. Harbor Island (photo)
Ovrhd 11-5. Why TBT?
Ovrhd 11-6. 1996 Interagency TBT Workshop
Ovrhd 11-7. 1998 Legal Agreement for TBT Field Study in West Waterway
Ovrhd 11-8. TBT Tissue Trigger Level
Ovrhd 11-9. Has Anyone Done This Before?
Ovrhd 11-10. Weight-of-Evidence Approach
Ovrhd 11-11. TBT Tissue-Residue Effects Data for Marine Invertebrates
Ovrhd 11-12. EPA Recommendations
Ovrhd 11-13. How Many Stations Exceeded EPA’s Site-Specific Trigger Value?
Ovrhd 11-14. Study Results
Ovrhd 11-15. Advantages and Limitations
Ovrhd 11-16. Future Considerations

20. Erika Hoffman briefly introduced the next topics that would be discussed which involved
obtaining information to help in the development of a protocol for measuring TBT in sediment
porewater.  Since the agencies determined that they should be looking at TBT in porewater a few
years ago, they had been working on how to develop the extraction of porewater without losing
TBT in the extraction process.  They contracted Striplin Environmental Associates and Avocet
Consulting to conduct a survey of the various laboratories, consultants, and regulated parties to
elucidate some of the concerns about the TBT porewater analysis methods, and what
methodologies the laboratories and experts suggest to address these concerns.  She added that
based on the study presented by Karen Keeley, the agencies should continue to consider the
question as to which fraction (bulk sediment vs. porewater) should be used for regulatory
purposes.

21. John Hicks, Striplin Environmental Associates, discussed the results of responses to an
analytical questionnaire on TBT porewater protocols (as outlined in the DMMP clarification
paper on TBT analysis mentioned by Erika Hoffman above) that was sent to various laboratories.
He reviewed the questionnaire focus, which included the laboratory’s experience in conducting
TBT porewater analyses, their view on filtering vs. nonfiltering during the extraction process,
holding time requirements, quality control practices, containers used, butyltin extraction and
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analysis techniques, and their recommendations for the analysis. Sixteen laboratories responded,
with an average experience of 3.3 years of conducting TBT porewater analysis.

Results of the survey indicated that the laboratories preferred borosilicate or high density
polyethylene (HDPE) containers for sample collection and storage, and polycarbonate for the
extracted porewater.  In general, the quality control procedures followed those outlined in the
respective workplans (e.g., duplicate analyses, matrix spikes, laboratory control samples, and
method blanks).  Approximately half of the laboratories responding extracted porewater from
sediment anaerobically, and half acidified the porewater prior to storage.  The laboratory’s
decision to filter or not filter porewater before solvent extraction was primarily based on client
instructions.  However, they tended to find that filtering results were rather variable due to filter
plugging and suspected adhesion of butyltins to the filter material.  Therefore, the laboratories
favored not filtering the porewater. The laboratories’ analysis method preference was split
between GC/MS and Flame Photometric techniques, and they strongly recommended
confirmation.  The primary source of laboratory contamination was the reagents used in the
analysis such as the Grignard reagent.  The laboratories had some concerns about meeting the
one-week holding time.  However, most of the laboratories were successfully performing the
interim method.

The recommendations that were derived from this survey were to conduct studies on filtering vs.
non-filtering the extracted porewater prior to analysis, holding times to determine the most
appropriate holding time, and on aerobic vs. anaerobic processing.

Ovrhd 12-1. Analytical Questionnaire on TBT Porewater Protocols: Results,
Discussion, and Recommendations for Analytical Studies

Ovrhd 12-2. Purpose and Goals of Butyltin Questionnaires
Ovrhd 12-3. Questionnaire Focus
Ovrhd 12-4. Responses to Analytical Questionnaire
Ovrhd 12-5. General Observations
Ovrhd 12-6. Recommendations

Discussion and Public Comment

Erika Hoffman asked if the variability the laboratories observed when filtration was used was in
the measured amount of TBT in the porewater or in the process generally.

John Hicks responded that it was in the measured amount of TBT, and appeared to be due to the
filtering process.  It was somewhat uncertain if the variability was due to the filtering process
itself or to poor analytical technique.  They would need a much larger study to determine that.

Mike Johns, EVS, wondered if the variability was between filtered vs. non-filtered analysis
results for a given sample, or between replicate filtered results for a sample (i.e., high variability
between replicate analyses).
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John Hicks responded that the laboratories did not have a lot of side-by-side data sets of filtered
and non-filtered analysis results, and indicated that the laboratories were referring to the
variability observed in laboratory control sample (spiked water sample) results.  The laboratory
control sample would be run up to five or six times, and the labs were observing variability in
these results when using filtration.

Mike Johns added that when working on the West Waterway study, they had Columbia
Analytical Services do a laboratory control sample run using a variety of filters.  This included
silver, which appeared to be the best filter for the TBT analyses.  The percent recovery using the
filter was around 85-90%, which was pretty good from an analytical perspective.  For the West
Waterway study they compared filtered vs. unfiltered results.  They found the values for analyses
in which the porewater was filtered were lower, but most sample results were within the
analytical variability of the unfiltered results.  They performed double centrifugation when
porewater was not filtered.

22. Teresa Michelsen, Avocet Consulting, presented the results of a policy questionnaire
concerning TBT porewater protocols.  The questionnaire was sent to local consultants,
laboratories, and regulated parties, and a follow-up questionnaire was sent to national and
international experts on TBT and other organometallics.  The purpose of the questionnaire was to
get an opinion on which TBT fraction should be analyzed and the reasons for this.  The general
response was that the fraction that best correlates with bioaccumulation/toxicity result should be
selected.  Some of the respondents referenced the West Waterway study as being the type of data
that would be helpful.  However, in the absence of this data, most consultants stated a preference
for filtered porewater.  Others noted that there were site-specific factors that need to be
considered for a site (e.g., geochemical factors).  The source of TBT (dissolved in the water
column vs. paint chips) should also be taken into consideration.  The Port of Seattle suggested
reestablishing a sediment screening level as part of tiered testing framework for dredging.  The
suggestion was also made that the TBT fraction analyzed and protocols used should be the same
for both cleanup and dredging projects.  However, for contaminant mobility studies, the fraction
may be different.  Respondents indicated that sample processing and porewater extraction
methods may introduce the most variability in the results, that oxidation and holding conditions
were of concern, and that TBT in freshwater may be more susceptible to state and oxidation
changes than in marine sediments.  Recommended studies included evaluating holding times,
determining differences in aerobic vs. anaerobic storage and porewater extraction, refining
filtration and other porewater extraction techniques, and conducting additional bioavailability
studies.

Another issue was TBT porewater in subsurface DMMUs, which was often difficult to analyze
due to the sandy, compacted sediments.  Most respondents suggested that in general subsurface
DMMUS may be exempted from TBT testing based on TBT use history, sedimentation rates,
and bulk sediment concentrations.  Dr. Michelsen found that there were no consistent
recommendations among the experts on porewater vs. bulk sediment, and that there was little
agreement on the appropriateness of equilibrium partitioning to predict relationships among
fractions.  As a result of the survey, policy issues forwarded to the DMMP included determining
whether to reinstitute the bulk sediment screening level as part of the tiered testing framework,
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determining criteria for exempting subsurface sediments from TBT testing, and determining the
appropriate fraction for analysis.  The respondents also recommended a holding time study, and
study to determined differences in aerobic vs. anaerobic porewater extraction, and freshwater vs.
marine sediment holding times (should they be different).

Ovrhd 13-1. TBT Policy Questionnaires:  Purpose
Ovrhd 13-2. Questionnaire Distribution
Ovrhd 13-3. Q1.  Selection of TBT Fraction
Ovrhd 13-4. Q1.  Selection of TBT Fraction (cont’d)
Ovrhd 13-5. Q2.  Research Needs
Ovrhd 13-6. Q2.  Research Needs (cont’d)
Ovrhd 13-7. Q3.  Evaluation of Deep Sediments
Ovrhd 13-8. Follow-up Q1:  Request for Data
Ovrhd 13-10. Follow-up Q2:  Recommendations
Ovrhd 13-11. Summary of Recommendations:  Policy Issues Forwarded to DMMP
Ovrhd 13-12. Summary of Recommendations:  Recommended Analytical Studies

23. Mike Salazar, Applied Biomonitoring, gave a presentation on characterizing exposure
and effects of bioaccumulative chemicals in bivalves using tissue chemistry and sublethal points.
He discussed how bioaccumulation is the link between the environment and the organism and
that the focus should be on the animals rather than the water or sediment chemistry.  He talked
about bivalve effect endpoints including changes in the whole animal wet-weight, in shell length,
in end-of-test tissue weights and in end-of-test shell lengths.  When quantifying bivalve health,
he found that there was not a continuum between unstressed, stressed, and dead organisms with
respect to mortality (assessed by shell gape), but that a continuum occurred in growth (tissue
weight).  He indicated that there was a problem in differentiating chemical stress from laboratory
induced stress in bivalves (bivalves are usually stressed by the laboratory).  One question was
whether more than just the “effect” (e.g., mortality) should be measured to confirm that the
organism had been exposed (e.g., looking at tissue chemistry as well). He then discussed the
relationship between TBT in seawater and tissue changes based on their studies.  The studies
showed that once the TBT concentration exceeded 100 ng/L in seawater, changes began to occur.
For example, adverse effects on mussel growth rates became apparent.  With respect to TBT
levels in sediment and tissue changes, effects on the organism began to occur at TBT
concentration of 0.2 µ TBT/g dry weight in the sediment.  His conclusions were that those
involved with sediment management should place more emphasis on what is happening with the
organisms and less emphasis on concentrations of contaminants occurring in the water or
sediment.  The goals should be to develop a single protocol for exposure and effects, effect
endpoints for Macoma and Nephtys tests, and exposure endpoints for Neanthes tests.

Ovrhd 14-1. Characterizing Exposure and Effects of TBT in Bivalves Using Tissue
Chemistry and Sublethal Endpoints

Ovrhd 14-2. Why Characterize Exposure?
Ovrhd 14-3. Why Characterize Effects?
Ovrhd 14-4. Bivalve Effects Endpoints
Ovrhd 14-5. Calibrating Bioaccumulation with Changes in Tissue Weight
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Ovrhd 14-6. Quantifying Bivalve Health
Ovrhd 14-7. Test Acceptance Criteria
Ovrhd 14-8. Exposure-Dose-Response Triad
Ovrhd 14-9. Bioaccumulation Links
Ovrhd 14-10. “Canary in a Coal Mine”
Ovrhd 14-11. The Relationship Between TBT in Seawater and Tissue Changes at 100 ng

TBT/L
Ovrhd 14-12. The Relationship Between TBT in Sediment and Tissue Changes at 0.2 µg

TBT/g dw
Ovrhd 14-13. Summary and Conclusions
Ovrhd 14-14. Recommendations

Discussion and Public Comment

David Moore, MEC Analytical Systems, said that he was a firm believer in coupling tissue
residue and effects information, however, Mike Salazar alluded to extending the exposure period
and measuring effects.  When the exposure period is extended, other subtle things associated
with the test could occur and may contribute to the effect that is measured, and these things
should be taken into consideration.  For example, if the exposure duration is extended to 45 days,
he assumed that the animals would need to be fed, which could have an effect on the uptake
kinetics.  The interplay between uptake kinetics should be understood, and the need to get both
measures of exposure and effects in the same test should be balanced against the logistical
constraints of conducting such a test in a laboratory environment where the animals may need to
be fed.  He wondered if Mike Salazar had any comments concerning this issue and how he
envisioned them being addressed.

Mike Salazar responded that he hoped that he did not give the impression that he was an expert
in the Neanthes test (in which organisms need to be fed).  However, he used to conduct
bioaccumulation testing with Neanthes for Navy projects in San Diego in which they measured
bioaccumulation, but did not measure growth.  They did the same thing with Macoma.  In the
caged bivalve tests that he has performed, the growth and tissue weight change measurements
were relatively easy to do, and did not add on substantially to cost.  He did not feel that he could
address the issue with respect to Neanthes, and indicated that this would need to be worked out.
However, he felt that measuring growth and tissue changes was feasible, and made more sense
than some of the data they have seen.  For example, looking at hundreds of amphipod test results
and not getting a single hit, did not necessarily mean that there were no problems with
contamination.  Based on what he has seen with respect to TBT contamination and amphipod test
results, the current amphipod tests did not appear to have a sensitive enough endpoint (mortality
after a 10-day exposure), and would be a waste of money.   However, he believed that the work
Battelle is doing on Leptocheirus showed promise as they look at other sublethal endpoints.  He
felt that it would be a lot easier to work with some of the existing protocols and measure tissue
and growth changes, rather than to focus on a new test such as looking at porewater effects.
Problems associated with porewater measurements could be astronomical in comparison to
adding an exposure and effects endpoint to some existing protocol.  He pointed out that the
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Waterways Experimental Station (WES) has been working on conducting Neanthes tests with
longer-term exposures and dealing with feeding problems.

Karen Keeley added some information concerning feeding issues associated with the extension
of the bioaccumulation test from 28 to 45 days.  For the 45-day test, an external food source was
not added, although sediment renewal was performed.  An additional supply of sediment was
collected from the particular station that was studied.  This additional supply of sediment was
mixed in a slurry and slowly added at intervals, and provided an extra food source.

David Moore responded that the question would arise as to whether the nutritive value of the
sediment itself may interplay as a noncontaminant factor into the endpoint effect that they are
trying to link to contaminants present in the sediment.  He was not against the methods
themselves, but felt that there were a number of factors that could affect the interpretation of the
tests that needed to be considered.

Mike Johns, EVS, agreed that bioaccumulative effects needed to be measured, and that one
should remember that there are physiological effects such as growth and reproductive success of
the organism as well as biochemical effects.  Percent lipids are one of those biochemical
measures.  When invertebrates are stressed, they use their lipid reserves and then begin
metabolizing proteins.  When EVS conducted some of their bioaccumulation tests for the West
Waterway, in addition to survival, they also looked at the lipid content to assess stress.  They
found that for these tests, the lipid content was well within the expected range for healthy
Neanthes and Macoma organisms.  If  adult organisms are used, which Neanthes and Macoma
are in the bioaccumulation tests, growth is not expected to be significant during the 45-day time
frame and the organisms may put more energy into reproductive growth as opposed to tissue
growth.  He thought that it was possible that growth may not be the best endpoint for these
organisms, and that the potential for biochemical changes such as lipid content should be
evaluated.  However, he felt that both physiological and biochemical measurements were valid,
and that more than survival as an endpoint should be measured.

Teresa Michelsen added that the point that David Moore was making was important.  She had
noticed that in the Neanthes tests, the organisms tested did not appear to grow well in the control
sediments.  This may be primarily due to the fact that the controls generally were much sandier
than the test sediment and had less nutritive value due to a lower organic carbon content.  This
could easily be controlled by the selection of an appropriate reference sediment, although
typically when selecting a reference sediment the grain size as opposed to organic carbon content
is primarily considered.  She felt the reference sediments should be matched carefully with the
test sediments when conducting these types of tests.  If the organic content in the test sediments
had a wide range, it may be necessary to collect more than one reference sediment to cover the
range observed in the test sediments.

Bill Gardner, Battelle, asked if it was possible to look at stress hormones in these organisms.

Mike Johns replied that he was not sure if it could be easily done and within project budgets.  He
said it was much easier to measure responses to stress such as growth and lipid content.
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Summary and Closing

24. David Kendall summarized the DMMP issues that would be addressed as a result of this
meeting.  The PSDDA agencies would continue to look at the Commencement Bay site to
determine what may have happened to cause dredged material to be present offsite, and to make
management changes as needed.  The agencies would need to do a side by side Aroclor/PCB
congener analysis in order to evaluate regulatory cost impacts.   They would also need to ground
truth results by looking at PSAMP/NOAA data and any other data they can gather to try to
understand the relative difference between Aroclor and congener-specific PCB analysis results.
The CSMP agencies need to resolve outstanding policy issues raised in the CSMP letter to DNR
last year.  The DMMP agencies should consider matching TOC levels in reference sediments to
test sediments when conducting the bioassay tests, especially for the Neanthes test.  He then
asked if anyone had other concerns that were expressed during the meeting that he did not list.

Discussion and Public Comment

An individual asked if the analysis of TBT in bulk sediment vs. porewater issue had been settled.

David Kendall responded that it had not been settled, and that and a number of issues concerning
TBT still need to be resolved as discussed in this meeting.

25. Brian Applebury closed the meeting and thanked everyone for attending and participating
in the meeting.  He stated that written comments concerning the SMARM proceedings must be
submitted to the DMMP agencies by May 26, 1999 for consideration, and that written comments
concerning the SMS annual review should be submitted by June 2, 1999 for consideration.
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Sediment Management Annual Review Meeting (SMARM)
for the

Dredged Material Management Program (DMMP)
and the

Department of Ecology-Sediment Management Standards (SMS) Program

Location:  Main Auditorium - Department of Ecology Headquarters:  Lacey, WA

May 5, 1999

Final Agenda

MORNING SESSION

8:30  Coffee

9:00  Introduction and Overview

Greeting: Tom Fitzimmons, Director, Department of Ecology

Meeting Objectives:  Brian Applebury, Chief, Operations Division, Seattle District

9:30  DMMP Dredging/Disposal Overview

Summary of accomplishments since the 1998 SMARM  (David Kendall, Corps)

Overview of DMMP project/testing activities (David Kendall, Corps)

Disposal site monitoring and management overview (Ted Benson, DNR)

10:15  Discussion and Public Comment on above topics

10:30  Break

10:45  SMS Overview

SMS Program activities (Brett Betts, Ecology)

Regional cleanup activities (Marian Abbett, Ecology)

Survey of Sediment Quality in Puget Sound -Year 1 - Northern Puget Sound (Margaret Dutch,
Ecology)

Commercial species harvest and scientific collector’s permits (Mary Lou Mills, WDFW)

11:45  Discussion and Public Comment on above topics

12:00  Lunch
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AFTERNOON SESSION

1:00   Presentation of DMMP/CSMP Issue Paper (IP) and Status Reports (SR)

 IP:   PCB Analysis: Transition to congener-specific measurements in sediment and tissues
 (Erika Hoffman, EPA)

 SR:  Revisions to Puget Sound Apparent Effects Thresholds (AETs) (Tom Gries, Ecology)

SR:  Multi-user Confined Disposal Study (Steve Martin, Corps)

 SR:  Bellingham Bay Demonstration Pilot Project (Mike Stoner1/Carol Lee Roalkvam2)

2:00  Discussion and Public Comment on above topics

2:15  Break

2:30  Presentation of Public Issue Papers (PI)

PI:  Evaluation of potential Confined Aquatic Disposal facilities in Bellingham Bay (Clay
Patmont, Anchor Environmental)

PI:  Letter from WPPA to DMMP questioning the status of various unresolved CSMP policy
issues (Eric Johnson, WPPA)

3:15  Discussion of Public Issue Papers

3:30  TBT Issues Subsession: Status Reports and Public Issue Paper (PI)

SR:  Developing a tissue trigger level for bioaccumulated TBT in marine benthic
organisms:  A Superfund Case Study (Karen Keeley, EPA)

SR:  Analytical questionnaire on TBT porewater protocols:  Results, discussion, and
recommendations for analytical studies (John Hicks3)

SR:  Policy questionnaire on TBT porewater protocols:  Results, discussion, and
recommendations for analytical studies (Teresa Michelsen4)

PI:   Characterizing exposure and effects of bioaccumulative chemicals in bivalves using tissue
chemistry and sublethal endpoints (Mike Salazar5)

4:45  Discussion and Public Comment on above topics, including Status Reports and Clarification
Papers not presented

                                                       
1  Port of Bellingham
2 WA Department of Natural Resources
3   Striplin Environmental Associates, Inc.
4  Avocet Consulting
5  Applied Biomonitoring
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5:00  Summary and Closing (Brian Applebury, Corps)

Public Issues Summary: The agencies will convene a post-SMARM meeting on 3 June 1999 to
review and prioritize these items relative to existing DMMP and SMS action items. The meeting
minutes and updated task list will be posted on the DMMO homepage at URL
http://www.nws.usace.army.mil/dmmo/homepage.htm. Written comments may be submitted on
the SMARM proceedings, but must be submitted to the DMMP agencies by May 26, 1999 for
consideration.

SMS Issues Summary: Written comments may be submitted for SMS annual review for 
consideration by June 2, 1999.

5:15  Meeting Concluded
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SMARM Responsiveness Summary

Distillation of issues from Port of Seattle/WPPA post-SMARM letter

1. Comment:  The Port of Seattle supports recommendations of the 1999 Regulatory
Work Group (RWG) to replace 1986 oyster and Microtox AETs with new bivalve and
Neanthes AET values, respectively.

 
 Response (Tom Gries on behalf of the DMMP and Ecology): Final
recommendations of the 1999 RWG on use of AET values are still being drafted, but
at this time they include recommendations for Ecology to replace 1986 Microtox and
oyster AET values with bivalve and Neanthes AETs, respectively.  Both
recommendations are contingent on no major reduction in reliability (the ability of the
resulting guidelines and criteria to predict significant adverse biological effects).
Ecology is currently conducting the reliability analysis as part of the SMS rule
amendment process.
 

2. Comment:  The existing SMS rule is based on a combined oyster/echinoderm AET.
 

 Response (Tom Gries on behalf of the DMMP and Ecology): This is a common
misperception that appears to have originated about 1989 when the PSDDA agencies
decided to a)  allow the use of either bivalve or echinoderm species in routine sediment
larval testing, and b) consider test results based on all sediment larval test species to be
equivalent for the purpose of making permit decisions.  These decisions were made
largely because spawning bivalves are not available throughout the entire year.
 
 In fact, there were no synoptic data for echinoderm larval toxicity available for
development of the original suite of Puget Sound AETs (Tetra Tech, 1986) or for the
subsequent 1988 update (PTI, Inc, 1989).  The only sediment larval effects data
available for AET calculations at that time were from a limited number of
Commencement Bay samples, for which only oyster toxicity tests were conducted.

 
3. Comment:  The Port of Seattle believes there is no justification for calculating

separate bivalve and echinoderm AETs.
 

 Response (Tom Gries on behalf of the DMMP and Ecology).  The issue of whether
the bivalve and echinoderm larval species used in standard toxicity tests should be
considered equivalent organisms remains controversial.  It is complicated by the fact
that the test protocol is used for two separate but related purposes:  (1) making
regulatory decisions and (2) developing guidelines/criteria that are used in combination
with biological testing to make regulatory decisions.  Considering bivalve and
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echinoderm species equivalent might be justified for one purpose but not the other.
For example, regulatory decisions are made using all available evidence (“weight-of-
evidence” approach), identifying sediment samples that have contaminants and/or
observed toxicity predictive of unacceptable benthic community impacts.  In contrast,
the main goal of sediment quality guidelines/criteria is to accurately screen for samples
having significant adverse benthic community effects using only the observed sediment
chemical concentrations.  For this reason, guidelines/criteria need to be appropriately
conservative and, when exceeded, confirmed with biological evaluations, e.g.,
bioassays that act as surrogates for benthic community analysis or an assessment of the
benthic community itself.

Clearly there is reason for all sediment larval species to be considered equivalent for
routine testing purposes: spawning bivalves are not available throughout the entire
year.  However, there are also reasons for the two groups of organisms be considered
different for the purpose of developing sediment quality criteria that are designed to be
protective of the overall benthic community.  For example, there are great
phylogenetic, physiological and ecological differences between many echinoderm and
many bivalve species.

The relative sensitivity of the two groups to common sediment contaminants is not so
clear.  There is some developing evidence for bivalve and echinoderm taxonomic
groups having generally different sensitivities to sediment contaminants.  However,
there also appears to be as much difference in sensitivity to specific contaminants
among species within each group as there is between species in the different groups
(Summary of the 1998 Sediment Larval Workshop).

The 1999 RWG has avoided some of this “lump or split” controversy by drafting a
recommendation that Ecology develop a clear agency policy describing the technical
and/or regulatory basis for considering different taxonomic groups of organisms to be
equivalent or not.  Ecology intends to develop such a policy in collaboration with
other DMMP agencies, and envisions it to be based on numerous factors, including the
effect that it has on the reliability of the resulting guidelines and criteria.

4. Comment:  There is no justification for deriving sediment quality guidelines and
criteria based on five groups of AETs instead of the current suite of four Puget Sound
AETs.

 
 Response (Tom Gries on behalf of the DMMP and Ecology).  There are four
groups of AETs that make up the current suite of Puget Sound AETs: amphipod,
benthic, Microtox and oyster.  These were based on biological evaluation methods or
“tools” (e.g., community analyses or toxicity tests) that represented “best science” in
1986, and used in regulatory programs to predict sediment samples most likely to
show significant and unacceptable adverse effects in the benthic community.  Since the
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late 1980’s, however, these methods have been modified and additional more sensitive
“tools” have been developed.  Regulatory programs cannot ignore the continually
evolving science of evaluating sediment toxicity and health of the benthic community.

Ecology and the DMMP agencies recognize that different understandings may exist
about the basis for regulatory guidelines and criteria.  However, the primary goal of
current and revised guidelines/criteria is to accurately identify sediment samples having
unacceptable benthic effects.  Consequently, the agencies believe that it may be
appropriate to use more than four groups of AET values to establish guidelines and
criteria if the ability to predict those effects is improved.  Ecology is currently
evaluating different alternatives for using various groups of AETs in amending the
SMS rule.
 

5. Comment. MUDS.  The Port of Seattle and WPPA support further analysis of the
role of sediment treatment in the overall range of options for multi-user sites, i.e.,
exploring the possibility of a multi-user treatment facility.  However, this should not be
done at the expense of developing a site consistent with the original mission of the
MUDS program – developing environmentally sound and affordable options to single
project sites. They encourage the MUDS program to approach multi-user treatment
sites cautiously, as they rely on a technology that has not been demonstrated to be
environmentally sound, practicable, and cost-effective in full-scale use.  In this light,
they feel that the use of “MUST” as the acronym for such sites is inappropriate as it
indicates undue importance for this as yet untested technology.

 
 Response.  (Tom Gries/Steve Martin).  A major conclusion in the MUDS Final
Programmatic EIS is that large-scale, cost-competitive decontamination or treatment
of contaminated sediment does not appear to be technically feasible today, but is very
promising. Many conceptual treatment strategies and their technical feasibility have
been proposed and investigated.  Some technologies have proven to be feasible for
reducing or removing contaminants from sediment, but are not cost-competitive when
operated on a pilot or commercial scale.  Other approaches propose treating
contaminated sediment using technology available for treating different raw materials
or wastes on a commercial scale.  Still others remain unsubstantiated from a technical
perspective.  Although it appears that decontamination or treatment of sediment on a
commercial scale is not yet technically feasible, there may be other factors that make
this alternative as timely as building a multi-user disposal facility.  These include a
potentially greater public acceptance of a treatment facility, endangered species
listings, political will, regulatory a preference for reuse/recycling of materials, and the
time required to obtain necessary facility permits.  As soon as the Final EIS is
published (October,1999), the MUDS agencies plan to study in more detail the
feasibility and utility of treating contaminated sediment in Puget Sound.  In doing so,
they will evaluate selected treatment technologies in view of their technical
effectiveness, environmental impact, and cost-effectiveness.
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6. Comment. WPPA Letter.  The WPPA continues to look forward to resolution of the

key policy issues raised by the Cooperative Sediment Management Program (CSMP)
in their July 1 1998 letter to the Washington Department of Natural Resources.

 
 Response.  (David Kendall/John Malek) The CSMP agency directors agreed in a
October 1999 workshop to convene a one and one-half day retreat in January /
February 2000 to discuss ways to revitalize the CSMP and resolve policy issues that
have caused interagency conflict and friction over the past several years.

 
7. Comment.  TBT.  The results of the West Waterway Study (SMARM Status Report:

Developing a Tissue Trigger Level for Bioaccumulated TBT in Marine Benthic
Organisms:  A Superfund Case Study) call into question the wisdom of adopting a
TBT screening approach that is based entirely on porewater testing.  In certain limited
circumstances (e.g., shipyards), porewater screening may be the most appropriate
approach to screening.  The results of this study suggest that, for use as a general
screening criterion, bulk sediment chemistry may be adequate or even more
appropriate, and certainly more cost-effective, than porewater concentrations.  For
sediments that fail the bulk chemistry-screening criterion, porewater could potentially
be used to further screen bioavailability prior to conducting bioaccumulation testing.
The data collected for the West Waterway study including bioaccumulation test data
should be used to establish a new bulk screening level, based on the correlation
between bulk sediment chemistry and bioaccumulation test results. The Ports and
WPPA look forward to working with the DMMP agencies to develop an appropriate
tiered approach to TBT testing in the future.

 
 Response. (Erika Hoffman). The DMMP agencies agree that the results of West
Waterway porewater and bioaccumulation testing suggest that porewater
measurements may not be an effective means of screening for bioavailable TBT in
sediments. We note, however, that the West Waterway results represent one of the
first data sets with synoptic measurements of TBT in bulk sediment, porewater, and
biota tissues, and that these site-specific results may not be applicable to other areas
having different sources and/or partitioning of TBT in sediments.  Bioaccumulation
testing for several projects (e.g., East Waterway and Olympia Harbor) is currently
underway and is expected to provide additional information on TBT bioavailability.
The agencies have recently formed the Bioaccumulation Workgroup (BWG) as an
open forum for discussion of technical/scientific issues relating to bioaccumulation and
for providing recommendations on interpretive guidance to the DMMP agencies.
Revision of the existing TBT screening level and/or creation of a tiered approach to
TBT testing is a priority agenda item for the BWG in the coming year.
 

 Environmental Solutions Group post-SMARM letter on behalf of the
Port of Seattle
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8. Comment. PCB Congener Analysis.  The Port and consultant raise a number of

technical issues relative to the proposed quantitative measurement and summing
of total PCB congeners in dredged material.
1) Issues associated with Quantitation (e.g., coelution of individual congeners with

the same level of chlorination; consistency with Status and Trends method is
required to generate regression proposed for use in converting congener
concentrations to total PCB concentrations).

Response: (Erika Hoffman). DMMP agencies agree that GC-ECD analysis proposed
in the draft Issue Paper does not provide adequate resolution, particularly of the most
toxic non-ortho and mono-ortho coplanar congeners.  It is, in part, for that reason that
the agencies have withdrawn the proposed approach described in the issue paper
pending a more thorough review of available analysis methods and regional monitoring
data. The agencies expect that this review will be conducted in the context of the
newly formed Bioaccumulation Workgroup.

1) Analytical Costs will be 3-4 times higher than current Aroclor analysis.  These
costs will not include the measurement of the three coplanar congeners (PCB 77,
126, 169), and the costs associated with analysis of the coplanar congeners are 10
times higher than the associated costs with the current Aroclor analysis. Additional
QA/QC costs may be incurred if GC/MS verification is required to identify
coeluting congeners or potential interfering compounds.

 
 Response:  (Erika Hoffman). DMMP agencies agree that any congener analysis
method adopted by the program must be able to accurately and sensitively quantify the
most toxic non-ortho coplanar PCB congeners. The agencies are particularly
interested in developing a tiered approach to evaluating PCBs that could involve using
results from lower-cost methods to determine the need for and frequency of  more
expensive congener-specific  methods.  Development of such an approach and criteria
for interpreting the resulting data are priority agenda items for the BWG in the coming
year.

 
2) Toxicological data. A more exhaustive review of literature should be conducted to

ensure that congener-specific data does exist to support the development of
congener-specific sediment bioaccumulation trigger and target tissue level. The
potential antagonistic and synergistic effects of mixtures of congeners in sediments
should be evaluated relative to developing a screening value using toxicological
data from laboratory exposures to a single congener.

 
 Response:  (Erika Hoffman). An exhaustive review of the literature is planned as
part of the Bioaccumulation Work Group’s deliberations on revising the BT and TTL
for PCBs.
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3) Proposed Alternative Approach recommended consistent with the approach

proposed by Kendall in 1995 status report.  The method selected should be based
on an evaluation of the historical use and data associated with the site being
considered.  In areas where PCBs are not believed to be a COC, the screening
analysis would be based on Aroclor measurements. If sediment PCB
concentrations exceed screening level guidelines, then congener-specific analysis
may be required. In areas where PCB contamination is known to occur then
congener analysis may be required for screening level analyses.

 
 Response:  (Erika Hoffman). The Port’s proposed alternative approach will be
considered by the Bioaccumulation Work Group when it begins developing a tiered-
testing approach for PCB analysis.
 
4) Issues that should be resolved prior to requiring screening level PCB congener

analysis.
Ø Circumstances under which the additional analyses for coplanar congeners may

be required should be clarified

Ø Approach that will be used to derive congener-specific BT and TTL
concentrations

Ø Whether or not there is any toxicity data available for the core list of congeners
in marine organisms.

Response:  (Erika Hoffman). The issues raised by the Port will be considered by the
Bioaccumulation Work Group both as part of developing an tiered-testing approach
for PCBs as well as in the context of developing a site-conceptual model for revising
all of the BTs and TTLs.


